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PRICE  lo  CENTS 
$i.oo  Pbr  Ybar. 


Johnson  Electric  Co/apany 


34  YORK  STREET, 


TORONTO,  CANADA 


SOLE  REPRESENTATIVES  FOR 


United  ^lectilG  Improvement  Co/s  Slow  Speed  flrlternators 

(PAID  UP  CAPITAL,  $10,000,000.) 

WalKer  Manufacturing  Go/s  Railroad  Generators  and  Motors 

==  WE  WILL  SHIP  ON  TRIAL  THE  BEST  ARC  LAMPS  AT  $20.00  EACH  =— 


JOHN  LANGTON  &  CO. 

Canada  Life  Building,  Toronto 


ELEGTRIGf^b  -  ENGINEERS  -  f\ND  ■  GONTRflGTROS 

 Complete  Plants  installed. 


Plants  requiring  special  combinations  of  Electrical  Machinery  a  Specialty. 

CORRESPONDENCE  SOLICITED. 

DIRECT-DRIVEN"  DYNAMOS  Tor  large  and  small  plants.      SLOW  SPEED  GENERftTORS  ftND  MOTORS. 
Sole  Canadian  Agents  for  the  Waddell-Entz  Alkaline  Storage  Batteries. 


-THE  THOMPSON  ELECTRIC  CO.- 

WATERFORD  -  ONTARIO 


Some  of  Our 

Newmarket  Light,  Heat  &  Power  Co.,  800  light  alternating  plant. 
Port  Perry  Electric  Light  Co.     -     500    "  "  " 

Burlington  Electric  Light  Co.     -    350    "          *'  " 
Hutton  Electric  Co.  -  1000    "  "  „ 

Madoc  Electric  Light  Co.       -       500    "  "  " 

R.  Gemmell  &  Son,  Perth,  Ont.        100    "  incandescent  " 
Windsor  Fndry  Co.,  Windsor,  N.S.  100    "  " 
Georgetown  Electric  Light  Co.     -     45  light  arc  dynamo. 
Southampton  Electric  Light  Co.        35    "      "  " 


Recent  Sales  y 

Norwich  Electric  Light  Co.  -       1 5  light  arc  dynamo. 

Hanover  Electric  Light  Co.  -        25    "      "  " 

Forest  Electric  Light  Co.     -  -    40    "     "  " 

Welland  Electric  Light  Co.  -       35    "      "  " 

Waterford  Electric  Light  Co.  -      15    "  " 

Jas.  Smart  Mfg.  Co.,  Brockville,  Ont.,    i  25  h.  p.  generator 

"               "            "  "       I  15    "  motor. 


Write  us  for  prices  and  particulars  before  purchasing. 

TII6  THOmDSOn  Electric  GO.^— ^^^Watenoro,  om. 

 JaANUFACTUJtERS  OF  — — 

All  kinds  Electric  Lighting  and  Power  Machinery. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  CO. 


Eugene  F.  Phillips,  President. 


MANUFACTURERS  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41  >^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BRElTHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT, 


ST  IE  AM  USB  MS 

BeHring  the  services  of  COMPETEyT  EN- 
OIIfEERS  of  any  class,  can  obtain 
sober,  intelliffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATiON 

STATIONARY  ENGINEERS. 

J.  J,  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


TENDERS  WANTED 


1 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for   '  Tenders.' 


jCANilDIANCOhrTRACT  RECORD^ 

TORONTO.  ^ 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

HUBMSHERS 

10  Front  St.  E.        -  Toronto. 


John  Carroll,  Sec.  and  Treas. 


i  F.  vm  mil 


(XjIm:iteid) 

manufacturers  of 


electric  light  wire, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 


'  TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GfVBLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Prouidence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


REQUIRE   NO  BRICKWORK 

AND  GIVE  THE 


Higtiest  FossilDle  'B^oon.om.'y 

1 1 1. 


ROBB  mm%  GO.,  LID 

WM.  McKfty,  Seatorth,  Ont.,  Travelling  Agent. 


John.LBlaikie  Esa 
Pres. 


£W.Rathbun  Esq. 
Vice.  Pres. 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer  ^.  _  ^f\nrxKi^r\ 
A.FRASER  Sec.Tres       Head  OFFICE  TORONTO 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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ELECTRICITY 


FREE  APPARATUS 

Diplomas  Awarded.  Courses  in  other  trades,  all 
including  thorough  instruction  in  Mathematics  and 
Physics.  Send  for  FREE  Circular  stating  subj':ct  you 
wish  to  study,  to  The  Correspondence  School  of  In- 
dustrial Sciences,  Scranton,  Pa. 


P  £^  ^  ^  1^  ^  ^    PROCURED  ON 

BLECTIUCAL  INVENTIONS 

RIDOUT  &  MAYBEE,    '°3  bay  sr.,  Toronto. 
A  pamphlet  on  patents  sent  free. 
"  RiDOUT  on  Patents,"  price  $5.50,  $6.00. 

FIRSTBROOK  BROS. 

Kimj  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDB-BLOCKS 

AND  OROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


FINt 

BANK.OFFICi 
COURTHOUSE  t, 
DRUG  STORE  FITTINGS 


TIE  mim  mm  works 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FU1.lv   I'AJI)   UI-,  $;, 000,000 

....  Manufacturers  of  ...  , 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distanck  TRANSiMissioN  a  .Specialty. 


TKADK  .M.\KK. 


MUNDERLOH  &  CO.,  ^"^^^g^"^-  MONTREAL 


Columbia  Metal 

THE  BEST  ANTI-FRICTION  METAL  ON  THE  MARKET  ! 

Less  Friction;  Less  We.\r  ;  Less  Heating  in  Journals; 
AND  Less  Oil  Used  than  with  Any  Other  Metal. 
As  liquid  as  water  when  melted.       Once  used,  always  used.       Prices  right. 
A  TRIAL  SOLICITED 

MEAFORD,  ONT. 


W.  S.  BATES 


The  Beardmore  Belting  Co. 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


manufacturers  of 


LEATHER  BELTING 


39  FRONT  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


Jas.  St.  Charles,  Manager. 


ST.  CHARLES  &  PRIN6LE 

Omnibus  Company 

BELLEVILLE,  OST. 

Manufacturers  of 


Henry  Pringle,  Sec'y-Treas. 


and  various  styles  of  Omnibuses 
and  Hose  Wagons 


VDLCAHIZED  FIBRE  CO.  — — 

so.  M..UF.CTU.HS  OF  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order'.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERLU.  OF  THE  WORLD. 

Factoru:  WILMINGTON,  Del.  Office,:  14  Dey  St.,  Ne.w  York. 

Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding-  with  Advertisers 
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Kay  Electric  Works 

No.  255  James  Street  N.,  Hamilton,  Ont. 

.  .  .  MANUFACTURERS  OF  .  .  . 

DYNAMOS 


For  Arc  and  

Incandescent  Lightinf;. 

MOTORS 


From  ys  H.  P.  to  50  H.  P. 
Electro  Plating  Machines  and  General 
Electrical  Appliances.  Special  attention 


to  Mill  and  Factory  Lighting. 


WRITE  FOR  CIRCULARS. 


NORTHEY  MFC.  CO.  •  '^°^°'S?t„k,o 


LIMIT  E  ID 


MANUFACTURERS  OF 


STE  AlVI 

AND 

POWER 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
CONDENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

THE  JONES  &  MOORE  ELECTRIC  CO. 

Telephone  2310.  manufacturers  of 

DYNf\MQS  +  MOTORS  ^  SUPPLIES 

.146  York  Street,  TORONTO 


lATrite  for  Frices 


C 


Street  Cars 


OUR  SPECIALTY  . 


PA55ERSON  &  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT. 


IFPTRIPAI  ^IIPPTIP^  Lamps,  Wires,  Cords,  Switches, 
L^L^V_>  1  i\l  V^/AL^  O  U  1    1    L^ll^O,    ..  and  Fittings  generally  .  . 


F  ^ 

\    ^  prices  before  buying  

^y^^        Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West,  TORONTO 
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MONTREAL  STREET  RAILWAY  COMPANY'S  NEW 
BUILDING. 

We  present  herewith  a  sketch  of  the  Montreal  Street  Railway 
Company's  new  building  in  course  of  construction  at  the  corner 
of  Place  D'Armes  Hill  and  Craig  streets.  It  will  be  remembered 
that  a  few  weeks  ago  the  iron  roof  of  this  building  suddenly  fell 
in,  killing  several  of  the  workmen.  The  coroner's  jury,  after 
a  lengthy  investigation,  found  that  the  accident  was  due  to 
ne^i^ligence  on  the  part  of  the  architect  and  superintendent  of 
construction.  These 
persons  will  accord- 
ingly be  brought  be- 
fore the  criminal 
courts.  Meanwhile  »,  > 
another  architect  has  /vft^t"'  y%T 
been  employed, 
under  whose  direc- 
tion the  construction 
of  the  building  is  be- 
ing completed. 


LOSS  OF  POWER. 

If  you  happen  to 
go  into  an  eoKine 
room  at  any  time 
and  find  that  there  is 
a  leak  past  the  cylin- 
der or  of  the  air 
pump,  if  you  are 
using  a  condenser, 
you  may  be  very  sure 
that  you  are  losing 
power.  While  the 
trouble  may  not  be 
the  cause  of  any 
danger,  it  shows  that 
there  has  been  some 
mistake  in  the  setting 
out  of  the  packing  ; 
that  the  adjustment 
is  bad  ;  that  it  has 
been  in  use  for  too 
long  a  time,  or  that 
the  internal  surface 
of  the  cylinder  is  cut. 
If  the  last  is  the  case, 
you  have  no  other 
remedy  than  that  of 
re-boring  the  cylin- 
der. In  the  other 
instances,  the  pack- 
ing may  be  renewed 
or  the  piston  may  be 

taken  out  by  removing  the  cylinder  head,  as  in  the  case  of 
locomotives.  The  leaking  of  piston  packing  may  be  detected 
when  the  exhaust  is  continuous  instead  of  intermittent,  although 
a  leaky  valve  will  also  produce  the  same  results  ;  or  it  will  be 
made  to  appear  by  opening  the  cylinder  cocks  and  noting 
whether  they  blow  steam  on  the  back  ?troke.  A  twofold  loss  is 
entailed  by  this  defect  ;  steam  is  blown  away  uselessly  and  back 
pressure  is  increased,  putting  a  greater  loail  u;^on  the  steam  that 
does  the  pushing.  —Dixie. 


MOTOR-GENERATORS  FOR  TELEGRAPH  PURPOSES. 

The  Great  North  Western  Telegraph  Company  have  com- 
pleted arrangements  for  the  installation  of  a  dynamo  plant  in 
their  Montreal  office.  It  is  to  be  of  the  type  known  as  the 
motor-generator,  and  when  completed  will  displace  over  four 
thousand  cells  of  gravity  battery. 

The  plant  will  consist  of  thirteen  machines.  The  generator 
side  will  give  the  following  voltages  :  6,  20,  80,  160  and  330 
volts  respectively.    The  6  and  20  volts  are  used  for  local  work 

and  short  lines  ;  the 
80  and  160  volts  for 
ordinary  lines,  and 
the  330  volts  for 
quadruplex  work. 
Each  group  consists 
of  two  machines  of 
opposite  potentials 
with  a  spare  machine 
to  be  used  as  a  "  re- 
lief." 

The  adoption  of 
dynamo  currents  will 
effect  a  great  saving 
in  space  and  mater- 
ially increase  the 
efficient  working  of 
the  Company's  lines. 

The  machines  are 
being  built  by  the 
Toronto  Electric 
Light  Company, 
under  the  direction 
of  Supt.  A.  B.  Smith, 
who  so  successfully 
installed  the  plant  in 
Toronto  at  the  head 
offices  of  the  Com- 
pany some  two  years 
ago. 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

Nov.  27. — Mr.  E.  W.  Sriyer  gave  an  essay  on  "  The  Difference 
between  the  Cost  of  (jas  and  Electric  Light  Plant." 

Dec.  3rd. — Mr.  W.  T.  Sutton  read  a  paper  on  "Arc  -Lamps." 

Dec.  loth. — Mr.  Morrison  read  a  paper  entitled  "  Is  Electri- 
city in  its  Infancy  ? " 

Dec.  lyih. — Mr.  W.  T.  Sutton  gave  a  general  review  of  past 
subjects. 

The  above  meetings  were  held  in  the  club  rooms.  No.  6 
Richmond  ave. 

Dec.  20th.— A  semi-public  illustrated  lecture  on  "Electricity", 
was  delivered  by  the  President  in  Wejcome  Hall,, 


THE  INTERIOR 
FRICTION  OF 
OILS. 

Petroff,  who  has 
occupied  himself 
very  extensively  with 
the  examination  of 
lubricants,  has  in- 
vestigated, says  the 
Scientific  American, 
the  interior  friction 
of  oils  by  means  of. 
an  apparatus  in- 
vented by  himself,  and  has  given  his  results  in  tabular  form 
and  graphically  by  a  series  of  curves.  According  to  his  results, 
the  degree  of  transparency  of  lubricants,  the  refining  process, 
viscosity,  flash  point  and  fire  point,  give  no  basis  for  estimating 
the  degree  of  interior  friction,  though  all  are  of  importance. 

If  two  oils  which  at  the  same  temperature  possess  different 
interior  frictions  be  mixed,  the  mixed  produci;  will  yield  a 
characteristic  curve  corresponding  to  that  of  an  oil  the  qualities 
of  which  lie  between  those  of  the  two  opponents.  Consequently 
the  excessive  friction  of  any  thick  lubricant  may  be  reduced  by 
mixing  with  it  small  proportions  ot  solar -oil,  pyro-naptha,  or 
kerosene,  or  any  oil  possessing  low  interior  friction.  Rut  this 
addition  can  be  useful  only  when  the  added  product  does 
not  separate  to  any  great  extent. 

The  addition  of  such  light  oils  can,  of  course,  be  easily 
detected  through  the  flash  point  and  the  fire  point.  The  addi- 
tion of  various  resinous  materials  inci  eases  friction  in  the  ma- 
chinery and  in  the  lubricant  itself.  These  products  have  also 
an  injurious  chemical  effect  upon  the  metallic  surfaces  subjected 
to  friction. 

It  was  also  frequently  observed  that  samples  of  the  same  oil 
that  were  received  in  the  factory  at  different  times  did  not  yield 
fhc  same  characteristic  curve,  altliouRh  filling  all  requirements 
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PROPOSED  UNDERGROUND  SEC 
TIONAL  ELECTRIC  RAILWAY 
AT  BELLEVILLE. 

We  are  indebted  to  the  Belleville 
Sun  for  the  accompanying-  illustra- 
tions and  particulars  of  an  under- 
ground electrical  railway  system 
which  is  to  be  constructed  in  that 
city.  It  is  known  as  the  "E.M." 
system,  of  which  Mr.  Jaines  F.  Mc- 
Lausrhlin,  of  Philadelphia,  is  said  to 
be  the  inventor.  The  system  is 
described  as  follows  : 

The  method  of  distribution  con- 
sists of  a  main  tube  of  cast  iron  of 
the  same  height  as  the  rail,  made  in 
sections  of  fourteen  feet  each,  which 
are  bolted  on  the  ties  midway  be- 
tween the  track  rails.  In  the  centre 
of  this  tube  is  placed  the  main  line 
conductor,  which  is  dependent  upon 
tlie  amount  of  power  used.  This 
rod  is  continuous  and  carries  the 
current.  It  is  insulated  from  the 
iron  tube  by  a  bituminous  cement. 

The  current  is  distributed  to  the 
car  motor  by  means  of  surface  sec- 
tional conductors,  in  conjunction 
with  a  flexible  controlling  device 
mounted  between  the  two  car  mot- 
ors. The  controller  carries  two 
collectors  \n  the  form  of  flat  metal 
wheels,  which  are  in  constant  con- 
tact with  the  sectional  surface  con- 
ductor. The  electricity  connection 
is  made  without  the  use  of  switches, 
magnets  or  automatic  devices,  the 
actual  method  as  yet  being  kept  secret,  be- 
cause of  additional  European  patents  which 
have  been  applied  for. 

There  is  no  possibility  of  "  grounds  "  or 
short  circuits  between  the  rails  and  the  sur- 
face conductors,  for  the  reason  that  theie  is 
no  current  in  the  conductor  except  the  section 
directly  under  the  car.  This  conductor  is  a 
strip  of  rail  one  inch  wide  and  four  and  a  half 
inches  high.  It  is  laid  in  sections  of  varying 
lengths,  which  are  insulated  one  from  the 
other  by  blocks  of  wood  or  asphalt  a  foot 
wide. 

The  electric  current  is  supplied  to  each 
one  of  these  sections  of  conductor  through  a 
switch-box,  but  the  circuit,  of  course,  is  not 
completed  until  the  trolley  wheels,  of  which 
there  are  two  on  each  car,  pass  over  the  sec- 
tion of  conductor  and  pick  up  the  electric 
current  for  the  motor.  Thus,  this  rail,  one 
inch  wide,  which  lies  between  the  tracks, 
flush  with  the  streets,  is  never  charged  with 
electricity  so  as  to  give  a  shock  to  a  man  or 
animal,  except  the  one  section  directly  under- 
neath the  car.  It  would  be  impossible,  there- 
fore, for  a  man  or  child  to  receive  an  electric 
shock  severe  or  otherwise,  along  the  line  of 
this  road. 

The  moment  the  copper  trolley  wheels 
have  left  a  fourteen-foot  section  of  the  con- 
ductor— or  it  may  be  an  eight  foot  section  or 
an  eighteen  foot  section — that  section,  for  all 
practical  purposes  so  far  as  street  traffic  is 
concerned,  is  dead.  Carriages  and  horses 
and  men  and  women  crossing  the  streets 
have  nothing  to  fear  from  it.  This  was 
shown  by  Inventor  McLaughlin  at  his  shop 
when  he  invited  the  visitor  to  place  his  hand 
on  the  conductor  rail  and  on  the  car  rail  of 
his  model.  The  current  was  turned  on,  but 
there  was  no  shock.  Even  a  better  test  was  > 
made  with  a  couple  of  incandescent  lamps,  r 
attached  to  copper  hooks.  There  was  no 
electricity  in  the  tracks  to  light  the  lamps, 
but  when  a  workman  struck  the  two 
sharp  copper  hooks  underneath  the  car 
in  its  passage  along  the  miniature  tracks  the  lights  burned 
brightly. 

One  of  the  greatest  difficulties  in  the  operation  of  the  trolley 
system  has  been  in  switching,  but  this  seems  the  easiest  thing 
of  all  in  connection  with  the  E.  M.  railway  system.  Because  of 
the  two  trolley  wheels,  one  in  front  and  one  in  the  rear  of  the 
trucks,  it  is  possible  to  eliminate  the  conductor  rail  for  a  distance 
of  several  feet  where  this  is  found  necessary,  at  curves,  cross- 
ings and  switches.  The  two  trolley  wheels  are  so  far  apart  that 
6n6  of  them  is  always  bound  to  be  upon  the  rail,  even  when  the 
other  finds  no  conductor  beneath  it. 


< 
Pi 


Telegraph  poles  are  now  made  of  paper  pulp  in  the  United  States.  The 
pulp  is  mixed  with  borax,  tallow,  and  other  things,  then  cast  in  a  wooden 
mould  havin{»  a  solid  core,  which  makes  the  pole  hollow.  The  cross  arms 
are  to  hold  ;he  insulators  and  telegraph  wires  are  attached  to  pieces  of  wood 
fixed  in  tFe  sides  of  the  pole.  What  with  their  lightness  and  durability, 
these  poles  have  some  advantages  over  wooden  ones. 

A  new  belt  fastener  recently  patented  in  England,  consists  of  a  metal  plate 
adapted  'o  extend  across  the  meeting  edges,  the  plate  having  one  straight 
side  and  at  the  other  side  a  series  of  spurs  arranged  in  pairs  longitudinally 
opposite,  the  spurs  of  each  pair  being  at  equidistant  points  from  the 
transve  se  center  of  the  plate  and  arranged  in  advance  of  the  proceeding  in 
both  c.irections,  so  that  e^cb  pair  vyill  penetrate  the  belt  at  different 
point', 
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A  B  C  OF  ELECTRICITY. 

By  H.  Bkeck,  Jk. 

Abbreviations  used  :   E — Electricity.    +or  P  =  Positive.    —  or  N  =  Negative. 

What  electricity  is  it  is  impossible  to  say,  but  lor  the  present 
wft  may  safely  say  it  is  a  kind  of  invisible  something  which  per- 
vades all  substances.  At  the  present  day,  however,  electricians 
are  able  to  keep  it  under  perfect  control  and  put  it  to  many  uses. 
So  much  for  the  practical  view  of  this  science  ;  but  from  a  theo- 
retical standpoint,  supposing  all  substances — the  earth  and  all 
on  it — as  having  a  certain  quantity  of  electricity  upon  them,  as 
long  as  everything  has  its  proper  share  of  electricity,  no  electri- 
cal manifestation  is  apparent  ;  but  supposing  we  give  a  body 
more  than  its  usual  share  or  take  away  any  from  it,  leaving  it 
without  its  proper  share,  then  it  is  that  we  become  aware  of  the 
effects  of  what  we  call  electricity. 

When  a  body  has  more  than  its  proper  share  of  electricity,  it 
is  said  to  be  in  the  state  of  positive  electrification  ;  conversely, 
if  it  has  less  than  its  usual  share,  it  is  said  to  be  in  the  negative 
State  of  electrification. 

I  may  here  explain  the  term  "  potential."  When  a  body  is  in 
the  +  state  of  electrification,  its  potential  is  said  to  be  higher 
than  that  ot  the  earth,  so,  if  a  body  is  in  the  —  state,  its  poten- 
tial is  lower  than  the  earth,  whose  potential  is  reckoned  as  zero. 
'  To  make  this  clearer,  for  illustration  let  us  take  a  number  of 
men.  So  long  as  each  of  them  has  an  equal  amount  of  wealth, 
there  is  no  thought  of  poverty  amongst  them.  Suppose  one  man 
was  to  get  more  than  his  usual  share,  he  would  be  considered 
rich  as  compared  with  the  rest  of  them  ;  when  each  body  has 
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its  proper  share  of  electricity,  the  presence  is  not  noticed,  but 
let  one  body  get  more  than  its  share,  and  then  its  pT)tential  is 
raised. 

Suppose  one  man  to  lose  some  of  his  wealth,  then  he  is  con- 
sidered as  poor  amongst  his  fellows  ;  so  if  a  body  loses  some  of 
its  share  of  electricity,  then  its  potential  is  lowered  as  compared 
to  the  earth  whose  potential  is  reckoned  as  zero.  The  reason 
the  earth's  potential  is  reckoned  as  zero  is  for  the  same  reason 
that  we  measure  the  heights  of  mountains  or  the  depths  of  mines 
from  the  level  of  the  sea. 

When  a  body  has  a  potential  higher  than  that  of  the  earth,  it 
is  said  to  be  at  a  -I-  potential  ;  conversely,  when  its  potential  is 
lower  than  the  earth's,  its  potential  is  — .  Although,  bear  in 
mind,  two  bodies  may  be  at  a  -I-  potential,  it  is  very  clear  that 
they  may  be  at  different  potentials  to  one  another. 

Whenever  two  bodies  are  at  different  potentials,  the  current 
tends  to  "flow  "  from  the  one  at  a  higher  potential  to  that  of  a 
lower  potential  ;  or  if  a  body  be  at  a  higher  or  lower  potential 
than  the  earth,  electricity  tends  to  "flow"  bet  ween  the  two  until 
the  potentials  are  equalized.  If  the  difference  of  potential  be 
very  large,  electricity  will  "flow"  through  anything,  even  air, 
as  is  the  case  with  the  lightning  flash.  With  electricity  at  a  low 
potential,  some  substances  offer  a  comparatively  high  resistance 
to  the  current.  The  difference  between  a  conductor  and  insula- 
tor is  of  one  degree  only,  for  whether  a  body  will  or  will  not 
allow  the  current  to  pass  depends  merely  on  the  difference  of 
potentials  of  the  bodies  between  which  the  current  tends  to 
pass.  There  are  three  principal  properties  of  a  current,  namely, 
heating,  magnetic  and  chemical. 

Heating. — If  we  pass  a  strong  current  through  a  fine  wire, 
the  wire  will  become  heated  in  proportion  to  the  strength  of  cur- 
rent passed. 

Magnetic. — When  electricity  passes  along  a  wire,  it  sets  up 
ipvisible  circular  lines  of  force  round  the  wire,  and  if  the  current 
is  strong  enough  the  wire  will  pick  up  iron  filings. 


Chemical. — If  a  current  of  electricity  be  passed  through  cer- 
tain chemical  solutions,  these  will  be  split  up  into  their  com- 
ponent parts. 

Let  me  now  divert  from  electricity  and  turn  your  attention  for 
a  while  to  magnetism.  What  magnetism  is  it  is  impossible  to 
say,  but  we  may  speak  of  every  particle  of  iron  or  steel  as  being 
a  perfect  magnet  with  a  north  and  south  pole. 

The  earliest  form  of  magnet  known  to  the  ancients  was  lode- 
stone,  or  "  leading  stone,"  as  they  termed  it,  as  they  used  it  in 
early  times  for  a  compass.  It  is  a  brownish-colored  stone,  dug 
up  from  the  earth,  and  from  which  iron  may  be  extracted,  and 
naturally  possesses  the  magnetic  power  of  attracting  iron. 

A  magnet  may  be  easily  told  by  dipping  the  piece  of  iron  or 
steel  into  iron  filings  ;  if  these  adhere  the  iron  or  steel  is  a  mag- 
net. The  poles  of  a  magnet  may  be  discovered  by  suspending 
the  magnet  by  a  fine  thread,  and  the  end  which  points  toward 
the  north  is  termed  the  north  pole  of  the  magnet,  the  other  the 
south  pole. 

There  are  two  kinds  of  magnets — permanent  and  electro- 
magnets. A  permanent  magnet  is  one  that  when  once  magnet- 
ised will  retain  that  power.  An  electro-magnet  is  one  that  will 
only  retain  its  power  while  a  current  of  electricity  is  passed 
through  a  coil  of  wire  (insulated  of  course}  wound  around  it. 

The  air  space  surrounding  a  magnet  is  filled  with  invisible 
lines  of  space,  and  is  called  the  magnetic  field.  You  cannot 
have  a  magnet  with  but  one  pole.  If  a  magnet  be  broken,  each 
end  will  form  a  pole  of  a  magnet.  If  a  magnetic  piece  of  iron 
or  steel  be  placed  in  a  magnetic  field,  it  will  turn  so  that  its  own 

lines  of  force  are  parallel 
with  and  in  the  same  di- 
rection as  the  lines  of 
force  of  the  magnetic 
field.  From  this  we  have 
the  law  of  "  lines  of  force," 
viz.,  that  neighboring  lines 
of  foice  tend  to  turn  them- 
selves so  that  they  be 
parallel  with  one  another 
and  in  the  same  direction. 

The  molecular  theory 
of  magnetism  may  be 
spoken  of  as  follows  : — 
Suppose  we  mix  a  lot  of  small  magnets  together,  what 
would  be  the  effect?  Simply  this  :  each  north  pole  would  unite 
itself  with  the  south  pole  of  a  neighboring  magnet,  and  vice- 
versa,  on  account  of  the  first  magnetic  law,  that  like  magnetic 
poles  repel  (north  and  north),  unlike  magnetic  poles  attract  or 
unite  (north  and  south).  When  these  poles  attract  one  another 
there  is  very  little  free  magnetism.  The  molecules  of  a  piece 
of  unmagnetised  iron  or  steel  may  be  looked  upon  as  in  this 
state,  each  magnetised  molecule  completing  its  magnetic  cir- 
cuit through  the  neighboring  molecules  ;  the  iron  or  steel  as  a 
whole  exhibits,  therefore,  no  free  magnetism. 

Suppose  we  magnetise  the  iron  or  steel,  we  then  arrange  its 
already  magnetised  molecules  so  as  to  give  free  magnetism  by 
causing  their  lines  of  force  to  act  according  to  the  law  stated 
previously.  This  causes,  as  you  know,  the  molecules  to  set 
themselves  in  straight  lines  so  that  their  own  internal  lines  are 
in  the  same  direction  as  the  lines  of  force  passing  through 
them.  So,  excepting  at  the  ends  of  the  bar,  all  the  north  poles 
come  opposite  the  south  poles,  and  no  free  magnetism  is  ap- 
parent, but  at  one  end  of  the  bar  we  have  a  row  of  north  poles 
and  a  row  of  south  poles  ;  at  the  other  end,  consequently,  we 
have  free  magnetism. 

As  to  the  use  of  electro-magnets.,  I  need  not  say  much,  except- 
ing that  if  any  person  ha^  occasion  to  study  the  practical 
application  of  electricity,  he  will  find  that  this  form  of 
magnet  is  by  far  the  most  useful  electrical  device,  as  every 
form  (or  very  nearly  every  form)  of  electrical  instrument  or 
machine  depends  for  its  action  on  some  form  of  an  electro- 
magnet. 

In  this  paper  I  hope  I  have  made  the  description  of  magnets 
and  the  theory  of  magnetism  clearly  understood  ;  but,  however, 
if  any  reader  fails  to  understand  any  part,  I  will  be  glad  to  hear 
from  him,  either  through  the  columns  of  this  paper  or  by  letter. 
My  address  can  be  had  from  the  editor,  who  will  furnish  it  to 
those  who  desire  it. 
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THE  ONLOOKER. 

Just  how  rapidly  history  is  made  in  the  present  day  is  best 
realized  when  one  has  occasion  to  examine  into  some  special 
subject.  The  Onlooker  thought  of  this  when,  in  conversation 
with  Mr.  Rutherford,  chief  engineer  of  the  Canadian  General 
Electric  Co.,  he  learned  of  the  growth  of  electric  light  for  do- 
mestic purposes.  "  There  are  many  towns  throughout  the  coun- 
try now,"  said  Mr.  Rutherford,  "  where  electric  light  takes  the 
place  altogetl^er  of  gas,  coal  oil  or  the  old  tallow  candle.  Just 
at  the  present  time  we  are  completing  a  plant  for  the  town  of 
Mattawa,  the  capacity  of  which  is  1000  lights.  The  order  was 
at  first  for  a  500  light  plant,  but  the  change  was  made  almost 
immediately  to  double  the  size.  When  we  remember  that  Mat- 
tawa has  a  population  of  only  1 700,  and  is  a  lumbering  town,  where 
the  large  majority  of  buildings  are  not  the  most  pretentious,  we 
can  see  that  almost  everyone  in  the  place  will  have  hishoine,  no 
matter  how  humble  it  may  be,  lighted  by  electricity.  In  towns 
whete  gas  is  used,  the  electric  light  is  gradually  supplanting  it, 
and  where  there  is  no  gas  it  has  largely  the  control."  The  ad- 
vance from  the  tallow  candle  to  the  electric  light  has  been  made 
within  the  memory  of  the  younger  men  on  the  stage  of  life  to- 
day. The  Onlooker  is  not  going  to  give  his  age  away,  but  it 
seems  only  as  yesterday  since  the  old  home  was  lighted  with  the 
tallow  candle,  and  he  can  remember  when  a  boy  and  occasion 
made  it  necessary  to  take  a  visit  to  the  eastern  section  of  Tor- 
onto, that  he  would  go  a  long  step  out  of  his  way  to  escape  the 
delightful  odor  that  came  from  a  tallow  candle  factory  located 
then  in  what  was  known  as  east  Toronto,  though  to-day  one 
must  travel  much  further  east  to  reach  the  section  so  described 
in  the  municipal  map.  To-day  the  tallow  candle — can  the 
bright  boys  of  the  public  schools  tell  anything  about  it  ?  And 
yet  it  was  to  those  of  a  quarter  of  a  century  ago  what  the  rude 
torches  prepared  by  dipping  sticks  of  papyrus  or  rushes  into 
pitch,  and  coating  them  with  wax,  was  to  the  ancient  Greeks 
and  Romans  of  centuries  past.  It  seemed  but  a  short  step  from 
the  tallow  candle  to  the  kerosene  lamp.  This  method  of  light- 
ing, however,  had  little  more  than  fairly  become  a  fixture  in  the 
home,  and  the  fears  of  the  good  housewife  from  a  kerosene  ex- 
plosion had  been  overcome,  before  gas,  in  the  larger  towns  and 
cities  at  least,  had  become  the  more  commion  method  of  domes- 
tic lighting.  It  is  hardly  to  be  anticipated  that  either  gas  or 
electricity  can  drive  out  kerosene  and  petroleum.  They  occupy 
a  wide  field  in  mechanics  and  arts.  But  as  a  method  of  giving 
brilliancy  to  the  home  after  nightfall,  their  doom  would  seem  to 
be  sealed.  Now  gas  has  to  fight  for  its  place  as  an  illuminator 
of  towns  and  cities,  and  the  odds  are  entirely  in  favor  of  its  rival, 
electricity. 

X       X       X  X 

On  another  page  of  this  issue  of  the  Electrical  News  is  to 
be  found  some  account  of  the  several  railroad  undertakings  in 
the  construction  of  which  Mr.  William  T.  Jennings,  the  well- 
known  engineer,  has  taken  a  prominent  and  practical  part.  The 
two  great  railways  of  Canada,  the  Grand  Trunk  and  Canadian 
Pacific,  now  cover  the  Dominion  so  completely  from  Atlantic  to 
Pacific,  that  it  is  hardly  to  be  expected,  that  in  the  time  of  the 
present  generation,  at  least,  there  can  be  any  further  extensive 
railroad  building.  "  The  trend  of  railroad  construction  to-day," 
said  Mr.  lennings,  "  is  in  the  direction  of  covering  the  interior 
of  the  country,  especially  in  Ontario,  with  a  network  of  short 
and  light  electric  roads  that  will  enable  the  farmer  and  small 
manufacturer  to  get  the  products  of  their  industry  to  the  leading 
markets  and  shipping  centres  with  less  difficulty  and  cost  than 
is  necessary  in  driving,  or  the  occasional  train  from  one  of 
the  regular  roads  that  may,  perchance,  be  passing  these  points. 
I  look  for  a  large  development  in  the  next  few  years  rn  this  di- 
rection. Illustration  is  found  of  this  in  the  Gilt  and  Preston 
road,  and  which  is  likely  to  be  soon  extended  to  Hespeler.  Also 
in  Hamilton  and  Grimsby,  and  not  only  for  pleasure-seeking, 
but  likewise  as  a  convenience  to  that  portion  of  country,  the 
Niagara  Falls  Park  and  River  Railway,  now  so  well  known  to 
everyone."  It  has  occurred  to  the  Onlooker  that  an  intelligent 
development  along  these  lines  will  have  a  healthy  bearing  on 
the  general  progress  of  the  Province.  A  lamentable  lesson  from 
the  recent  census  was  the  phenomenal  growth  of  a  number  of 
the  leading  cities  of  Ontario  at  the  expense  of  the  smaller  towns 
and  rural  sections.  This  condition  is  common  to  all  progressive 
countries,  though  none  the  less  regrettable,  and  carrying  with  it 


obvious  evils.  Manufacturers,  who  have  been  the  life  and  heart 
of  moderate-sized  towns,  have  been  pulling  up  sticks  and  locat- 
ing in  the  cities,  because  of  the  increased  shipping  facilities 
there  offered.  Now  if  the  development  that  Mr.  Jennings  hints 
at,  and  which  is  already  taking  practical  shape,  can  be  ma'^e 
the  means  of  holding  manufacturers  in  the  smaller  towns,  who 
will  say  that  a  great  good  will  not  have  been  accomplished  for 
the  country  as  a  whole  ?  Those  who,  like  the  Onlooker,  have 
their  interests  centered  in  the  cities,  feel  a  natural  pride  in  the 
growth  of  these  places,  and  selfishly  congratulate  themselves  on 
these  conditions,  but  it  is  to  be  remembered  that  if  the  big  cities 
owe  their  growth  simply  to  a  sapping  of  the  life  blood  of  the 
smaller  communities,  that  growth  will  be  of  an  unhealthy  char- 
acter, and  the  time  will  come  when  a  severe  reaction  will  set  in. 
Toronto,  Hamilton,  London,  Peterboro'  and  Kingston  cannot 
live  within  themselves.  They  are  going  to  prosper  only  as  the 
large  and  beautiful  country  that  constitutes  the  province  of  On- 
tario prospers.  Not  the  least  of  the  blessings  that  electricity 
has  brought  to  the  present  age  will  be  that  of  serving  to  give  to 
the  smaller  communities  the  opportunity,  not  alone  of  holding 
their  own  in  the  world  of  commerce  and  agriculture,  but  to  put 
on  increased  strength  in.these  particulars. 

X       X       X  X 

It  is  no  easy  matter  for  any  one  concern  in  this  age  of  progress 
to  hold  for  any  length  of  time  a  particular  advantage  in  mechan- 
ical equipment  over  another,  The  Onlooker,  last  month,  in 
describing  the  new  engine  of  the  Toronto  Street  Railway  Co., 
quoted  Mr.  Ross,  engineer,  as  saying  that  this  was  the  only  en- 
gine in  Canada  not  belted  and  with  a  water  jacket.  Mr.  Ross, 
of  course,  was  speaking  out  of  his  own  experience,  as  mechanical 
superintendent  of  the  Laurie  Bros.,  and  which  has  been  far  from 
limited.  He  had  not  known  then  that  in  the  main  station  of  the 
Incandescent  Light  Co.,  of  Toronto,  according  to  its  superinten- 
dent, Mr.  Milne,  there  has  been  in  use  for  the  past  fifteen 
months  a  compound  vertical  750  H.P.  engine  with  generate.'.,  yi-i 
rect-driven  and  also  bearings  water  jacketed.  No  one  will  be 
more  pleased  than  Mr.  Ross  and  the  Onlooker  to  make  thisfurther  | 
remark  as  to  completeness  of  equipment  in  engineering  progress  ] 
in  Canada.  ^ 


HARTFORD  v.  THE  BELL  TELEPHONE  CO.,  THE  TORONTO 
ELECTRIC  LIGHT  CO.  AND  THE  HOLMES 
PROTECTION  CO. 

Readers  of  the  Electrical  News  will  doubtless  remember 
the  particulars  of  this  case.  Suit  was  brought  against  the  above 
named  companies  by  a  Mrs.  Hartford,  who  claimed  $25,000 
damages  for  injuries  received  as  the  result  of  coming  in  contact 
with  a  live  wire,  dangling  in  the  street.  Mr.  Justice  Rose,  before 
whom  the  case  was  heard,  gave  immediate  judgment  in  favor  of 
the  Bell  Telephone  Co.,  but  reserved  his  decision  as  regards  the 
other  defendants.  A  few  days  ago  he  gave  judgment  in  favoi 
of  these  defendants  also,  in  the  following  terms: — 

At  the  trial  I  gave  judgment  for  the  defendants  the  Bell  Telephone  Com- 
pany and  Wheeler,  reserving  for  further  consideration  the  question  of  the 
liability  of  the  remaining  defendants  or  of  either  of  them. 

The  Electric  Light  Co.  had  a  right  to  have  its  wires  where  they  were  and 
if  there  has  been  a  reasonable  use  of  the  powers  of  the  Company,  if  there 
has  been  no  negligence,  then  there  is  no  liability,  see  the  National  Tele- 
phone Company  v.  Baker,  L.  R.  Q  Ch.  Div.  193  P.  168  ;  Howard  vs.  St. 
Thomas,  iq  O.  R.  719. 

The  negligence  charged  is  that  putting  up  its  wires  under  a  crossing  wire, 
it  did  not  adopt  sufficient  safeguards  against  the  wires  coming  into  contact. 
The  suggested  safeguards  were:  separating  ihe  wires  by  a  greater  interven- 
ing space,  placing  a  guard  wire  above  the  electric  light  wires,  a  better  com- 
position for  insulating  such  wires.  The  evidence  would  not  justify  a  finding 
that  there  was  any  defect  in  the  material  or  composition  used  to  insulate  the 
wires  but  the  weight  of  evidence  was  much  the  other  way. 

The  remaining  grounds  must  be  considered  in  the  light  of  the  facts. 
What  was  the  cause  of  the  accident?  Undoubtedly  on  the  evidence  the 
falling  of  the  branch  or  branches  from  the  tree  upon  the  crossing  wires  put 
up  by  the  Holmes  Co. ,  the  branches  having  been  cut  by  boys  whether  a.'i 
trespassers  or  not  did  not  appear. 

Admitting  for  the  sake  of  argument,  that  the  workmen  of  the  Electric; 
Light  Company,  knew  or  should  have  known  that  the  wire  passed  amony 
the  branches  of  the  tree  and  that  they  should  have  reasonably  anticipated 
that  in  the  course  of  nature,  some  natural  force  such  as  the  wind,  or  as  th() 
result  of  decay,  the  branch  might  fall  upon  the  wire,  that  the  result  would 
naturally  be  that  having  regard  to  the  span  of  such  crossing  wire  and  it;, 
fastenings  and  the  smallness  of  the  space  between  the  electric  light  wire  anc  J 
the  crossing  wire,  it,  the  crossing  wire,  would  sag  so  that  the  wires  wouU  ^' 
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come  into  contact  and  that  against  such  a  not  improbable  occurrence  it  was 
the  duty  of  the  company  to  provide  either  by  having  a  greater  space  be- 
tween the  wires  or  a  guard  above  the  electric  light  wire,  it  is  sufficient  to 
say  that  the  accident  here  was  not  due  to  any  such  a  state  of  facts. 

The  question  in  my  opinion  narrows  itself  down  to  this  :  should  the  act 
of  the  boys  in  cutting  the  branches  of  the  tree  have  been  contemplated  and 
guarded  against  by  the  Electric  Light  Company  as  something  likely  to 
occur  and  reasonably  to  be  anticipated. 

After  much  consideration,  which  the  peculiarly  sad  condition  of  the 
plaintiff  in  a  high  degree  demands,  1  am  not  able  to  answer  such  a  question 
in  the  affirmative,  even  on  the  admissions  or  assumptions  above  made. 

This  particular  danger  was  caused  by  the  act  of  another  without  the  de- 
fendants' knowledge  or  consent;  that  other  was  a  "  responsible  third  party." 
As  I  look  at  it,  there  was  no  neglect  of  duty  on  this  defendants'  part,  for 
there  was  no  duty  to  guard  against  such  an  act.  It  is  not  a  case  of  negli- 
gence on  a  defendants'  part  which  was  "  insulated"  by  the  act  of  an  interven 
ing  third  party — see  Howard  v.  St.  Thomas — but  it  is  a  case  of  a  wire  in 
apparently  a  safe  and  secure  position,  where  it  would  not,  so  far  as  we  know, 
have  become  dangerous  but  for  the  act  of  another  over  whom  the  defendants 
had  no  control. 

A  duty  may  have  existed  to  guard  against  other  possible  causes  of  danger, 
but  such  duty,  if  it  existed,  was  not  this  duty,  and  so  here  there  was  no 
neglect  of  duty  and  hence  no  negligence. 

This  in  effect  also  disposes  of  the  question  of  the  liability  of  the  Holmes 
Company.  Something  was  made  of  the  fact  that  the  crossing  wire  was  a 
disused  wire,  but  I  cannot  see  how  that  makes  any  difference.  I  must  on 
this  question  assume  that  the  Holmes  Company  had  a  right  to  erect  the 
wire;  that  it  was  allowed  to  remain  in  position  although  not  in  actual  use, 
did  not  make  it  more  but  rathet  less  a  source  of  danger.  The  duty  to  watch 
such  wire  and  prevent  its  becoming  loose  and  olangerous  no  doubt  remained, 
but  on  the  evidence  it  was  in  as  safe  and  secure  a  position  and  condition  at 
the  time  of  the  accident  as  when  in  use.  Mr.  Cameron  cited  United  Elec- 
tric Ry.  Co.  V.  Skelton,  14  S.  W.  Rpter.  863,  in  support  ot  his  argument  on 
this  point,  but  beyond  establishing  continued  responsibility  for  a  disused 
wire,  it  does  not,  as  I  think,  help  the  plaintiff.  The  elements  of  knowledge 
of  the  facts,  except  on  which  the  judgment  there  is  founded,  is  lacking  here. 

But  there  seems  to  mc  to  be  another  difficulty  in  the  plaintiff's  way.  As- 
suming that  the  managers  of  both  the  Electric  Light  and  the  Holmes  Pro- 
tection Co.  knew  the  position  of  the  crossing  wire,  and  how  it  was  fastened, 
and  that  it  passed  along  the  branches  of  the  tree  in  question,  I  do  not  see 
how  it  could  be  fairly  found  as  a  fact  that  it  should  have  been  reasonably 
anticipated  that  a  blow  on  the  wire  at  the  tree  would  cause  the  saggifig 
which  here  happened.  It  may  be  that  such  a  result  should  reasonably  have 
been  anticipated  and  therefore  guarded  against,  but  I  do  not  think  on  the 
evidence  I  could  so  find  the  fact. 

On  the  whole  I  think  the  action  must  be  dismissed  with  costs. 

The  following  additional  authorities  may  be  referred  to  :  Viners  Abridged 
"  Actions  B  "  p.  215  ;  Box  v.  Jubb,  L.  R.  4  Ex.  Div.  p.  p.  789  ;  Beven  on 
Negligence  p.  1000  ;  Ahern  v.  Oregon  Telephone  &  Telegraph  Co.  33  Pac. 
Rep.  463.    Ward  v.  Atlantic  &  Pac.  Tel.  Co.  Am.  El.- Cases  Vol.  i,  p.  259. 

Had  I  found  for  the  plaintiff,  and  had  the  husband  here  joined,  I  should 
have  assessed  the  damages  at  $8,000.  For  the  assistance  of  the  Court,  if 
my  opinion  should  hereafter  be  held  to  be  erroneous,  I  asess  the  damages 
for  the  wife  at  $6,000. 


FIRE  HAZARDS  FROM  TROLLEY  WIRES. 

The  Inspector  for  the  Board  of  Underwriters,  in  Toronto, 
having  represented  to  the  Board  the  danger  of  allowing  the  use  of 
current  from  trolley  wires  in  buildings  insured  by  the  Associa- 
tion, it  was  suggested  that  the  opinion  of  well  known  experts 
be  asked.  Accordingly  the  following  letter  was  forwarded 
by  Secretary  McLean  to  Mr.  J.  J.  Wright,  of  the  Toronto  Elec- 
tric Light  Coiripany,  Mr.  F.  A.  Badger,  City  Electrician,  Mon- 
treal, Mr.  W.  E.  Davis,  Toronto  Street  Railway,  and  their  own 
inspectors. 

The  replies  as  printed  below  will  be  interesting,  as  showing 
how  the  matter  is  viewed  from  the  different  standpoints: — 

Toronto,  November  12th,  1894. 

Dear  Sir  : — I  have  been  instructed  by  the  Toronto  Board  to  ask  for 
your  opinion  as  to  the  danger  of  an  electric  ground  circuit  when  high  pres- 
sure and  a  ground  return  are  used  for  power  or  light.  Does  this  danger 
exist  when  the  current  is  taken  from  the  trolley  wires?  Your  reply  will 
much  oblige. 

Yours  truly, 

RoPT.  McLean,  Sec'y. 

[copy]. 

Toronto  Electric  Light  Co. 

Toronto,  Nov.  i6th,  1894. 
RoBT.  McLean,  Secretary  Board  of  Underwriters. 

Dear  Sir  : — In  answer  to  yours  of  the  13th,  re  grounded  electric  wires, 
I  may  say  that  from  the  very  inception  of  the  electric  lighting  business,  the 
danger  of  a  grounded  circuit  has  been  recognized  and  its  use  discounten- 
anced. Electrically,  it  can  be  worked  all  right,  but  the  opposition  to  its 
use  has  always  come  from  the  insurance  fraternity  and  other  parties  inter- 
ested in  the  security  of  property  from  danger  of  fire.  From  our  standpoint, 
we  shall  be  very  glad  indeed  if  the  insurance  companies  can  see  their  way  to 


relax  their  rules  on  this  subject.  We  have  spent  many  thousands  of  dollars 
in  copper  wire  for  return  circuits,  where  we  could  easily  have  used  the 
ground  for  a  return.  The  moment  the  companies  allow  a  ground  return 
we  shall  at  once  ground  all  our  power  circuits  and  thus  double  the  capacity 
of  our  distributing  plant.  At  the  same  time,  I  am  free  to  say,  that  the  nsk 
will  be  greater.  Where  there  is  the  slightest  dampness,  the  current  will 
have  a  tendency  to  leave  the  wire  and  seek  the  ground,  and  anything  that 
will  burn  that  lies  in  its  path  will  be  set  on  fire.  This  tendency  to  leave 
the  wire  does  not  exist  in  the  same  degree  on  a  metallic  circuit.  There  is 
also  a  much  greater  danger  of  ignition  from  lightning  with  a  grounded  cir- 
cuit. The  network  of  wires  all  over  the  city  form  a  huge  lightning  rod. 
The  lightning  always  seeks  the  nearest  passage  to  the  earth,  so  that  wires 
grounded  through  motors  or  lights  are  just  a  picnic  for  a  flash  of  at- 
mospheric electricity — they  form  a  lightning  conductor  of  the  best  quality. 
On  the  other  hand,  a  metallic  circuit  insulated  from  the  ground  offers  no  in- 
ducement for  the  lightning  to  travel  on  it  at  all,  and  consequently  it  rarely  does 
so.  I  wrote  your  Inspector  some  time  ago,  when  I  found  that  the  Railway  Co. 
were  putting  in  grounded  wires,  and  claimed  the  same  right.  That  letter 
has  not  yet  been  answered.  I  did  not  press  for  an  answer  as  I  understood 
the  Association  took  the  stand  that  is  universally  taken  in  England  and  the 
States,  that  it  could  not  be  permitted.  I  want  the  Association  to  understand, 
however,  that  while  we  shall  continue  to  observe  their  regulations  in  the 
future  as  we  have  done  in  the  past,  we  shall  claim  the  same  privileges  that 
are  extended  to  others,  and  that  if  the  other  companies  are  allowed  to  use 
grounded  wires,  that  we  shall  do  the  same.  In  reply  to  your  query,  does 
the  danger  of  grounded  circuits  exist  when  current  is  taken  from  trolley  wires  ? 
I  answer  emphatically,  "  yes,"  and  always  will  as  long  .as  the  ground  is  used 
for  the  return  circuits.  There  is  absolutely  no  difference  between  "  trolley" 
or  any  other  electrical  current,  as  far  as  grounded  circuits  are  concerned. 
Yours  very  truly, 

(Sgd.)  J.  J.  Wright. 


[copy.] 

OfFicE  OF  City  Electrician. 

Montreal,  Nov.  15th,  1894. 
Robt.  McLean,  Esq.,  Secretary  Toronto  Board  of  F.  U. 

Dear  Sir: — Replying  to  yours  of  the  13th  inst.,  regarding  the  use  of 
trolley  circuit  for  light  and  power,  I  will  say  that  while  it  may  be  possible  in 
a  given  case  (every'precaution  being  taken  to  guard  against  accident,)  yet  I 
do  not  believe  that  in  general  practice  such  precautions  would  be  fully  at- 
tended to,  and  we  would  not  sanction  nor  assume  any  responsibility  for  the 
use  of  such  currents  for  the  purposes  mentioned. 

Yours,  etc., 

(Sgd.)  F.  A.  Badger. 

[copy.] 

The  Toronto  Railway  Company. 

Toronto,  Nov.  13th,  1894. 
Robt.  McLean,  Esq.,  Secretary  Underwriters'  Association. 

Dear  Sir  : — Yours  re  danger  from  high  voltage  and  grounded  circuit  to 
hand.  There  is  no  greater  danger  frgm  high  volt  system  than  Xovi— pro- 
vided the  proportion  of  care  taken  in  installation  is  equal  to  the  increase  in 
pressto-e.  More  fires  occur  throughout  the  country  from  low  volt — heavy 
ampere  systems — than  others. 

The  pressure  from  the  trolley  wire  is  500  volts — not  by  any  means  high 
voltage.  All  extensive  electric  light  and  power  systems  are  more  or  less 
grounded — the  more  dangerous  owing  to  the  fact  that  it  is  often  a  partia 
ground  only,  and  that  the  locality  of  same  is  unknown.  A  partial  ground 
is  liable  to  overheat  the  wire  and  cause  combustion,  whereas  a  dead  or 
actual  ground  would  instantly  melt  the  fuses — provided,  of  course,  the  other 
wire  was  at  some  point  also  grounded. 

The  only  danger  from  current  to  installations  from  trolley  wire,  in  my 
opinion,  is  from  lightning.  This  I  consider  small,  inasmuch  as,  when 
lightning  strikes  the  trolley  wire  it  invariably  comes  to  the  power  house, 
taking  the  path  of  least  resistance,  blowing  circuit  breakers  and  passing  to 
earth  through  lightning  arresters.  We  have  besides  about  60  lightning  ar- 
resters on  the  line  throughout  the  city  and  one  on  every  car.  We  have  e.x- 
perienced  over  40  thunderstorms  and  have  never' had  any  damage  whatever, 
either  in  cars  or  buildings,  otherwise  than  blowing  fuses  and  the  melting  of 
lightning  arresters. 

We  admit  that  there  is  danger  from  such  circuit  when  not  properly  pro- 
tected. Where  such  protection  is  ample,  I  believe  there  is  no  more  danger 
than  from  the  ordinary  overhead  circuit.  Our  experience  in  Toronto  will 
bear  out  the  above  statement. 

Respectfully  yours, 

(Sgd.)  W.  E.  Davis. 


Toronto,  Nov.  15th,  1894. 

Robt.  McLean,  Esq.,  Secretary,  Toronto. 

Dear  Sir: — In  reply  to  your  letter  of  the  12th  inst.,  I  can  only  repeat 
what  I  have  stated  before,  namely,  that  the  use  of  a  ground  return  for  elec- 
tric lighting  and  power  has  been  universally  prohibited  by  all  Boards  of 
Underwriters,  ever  since  the  earliest  days  of  electric  lighting.  There  is  to- 
day more  than  ever  good  and  substantial  reasons  for  a  strict  enforcement  of 
this  rule. 

That  there  is  a  decidedly  increased  hazard  by  the  introduction  of  such 
systems  for  commercial  purposes,  is  beyond  dispute. 

At  the  convention  of  electrical  inspectors  held  in  Chicago  in  August  of  '93, 
the  rule  bearing  on  this  subject  was  amended  to  make  it  as  emphatic  as 
possible,  and  reads  as  follows:  "Lighting  and  power  from  railway 
wires  must  not  be  permitted  under  any  pretence  in  the  same  circuit  with 
trolley  wires  with  a  ground  return,  nor'shall  the  same  dynamo  be  used  lor 
both  purposes  except  in  street  railway  cars,  electric  car  houses,  arrti  their 
power  stations." 

I  might  say  the  rules  of  the'International  Underwriters"  Association  have 
been  universally  adopted  in  the  United  Slates  and  Canada. 

Yours, 

A.  B.  Smith. 
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Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


VOL.  V. 

The  present  number  of  The  Electrical  News  marks  the 
commencement  of  the  fifth  yearly  volume.  During  the  coming 
year  each  number  of  the  journal  will  consist  of  28  paqes  instead 
of  24,  as  hitherto,  and  we  shall  be  glad  to  further  increase  its 
size  from  time  to  time  to  keep  pace  with  the  future  development 
of  the  important  industry  which  it  strives  to  represent.  We 
recognize  also  that  quality  is  of  greater  importance  than  quan- 
tity, and  shall  aim  to  make  The  Electrical  News,  especially 
from  a  Canadian  standpoint,  of  the  greatest  possible  interest 
and  value.  Every  reader  is  invited  to  assist,  by  forwarding 
informition  which  would  tend  to  make  the  journal  increasingly 
useful.  We  are  indebted  to  the  friends  who  have  sent  us  con- 
tributions from  various  parts  of  the  Dominion,  and  trust  that 
during  the  coming  year  their  example  will  be  largely  followed 
by  others.  The  editor  doesn't  profess  to  know  it  all,  and  will  at 
all  times  welcome  information  and  suggestions. 

The  year  1894  was  marked  by  great  electrical  development  in 
Canada,  especially  in  electric  railway  construction,  notwith- 
standing the  severe  commercial  depression  which  prevailed  in 
this  and  all  countries.  Towards  the  close  of  the  year  there  was 
observable  in  business  circles  a  feeling  of  greater  hopefulness, 
which  bespeaks  more  encouraging  and  satisfactory  conditions 
during  1895.  the  hope  that  such  will  prove  to  be  the  out- 
come, we  extend  to  every  reader  of  The  Electrical  News 
our  best  wishes  for  a  happy  and  prosperous  new  year. 


February  19th  and  21st  are  the  dates  chosen  for  the  next 
annual  meeting  of  the  National  Electric  Light  Association,  to 
be  held  at  Cleveland,  Ohio. 
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The  latest  application  for  membership  in  the  Canadian  Elec- 
trical Association  comes  from  Mi.  W.  A.  Foster,  Electrical  En- 
gineer to  H.  H.  the  Sultan  of  Johore,  India.  Having  read  in 
the  technical  press  a  report  of  the  proceedings  of  the  conven- 
tion in  Montreal,  Mr.  Foster  writes  the  Secretary  of  the  Associ- 
ation from  Singapore,  as  follows  :  "  Having  for  several  years 
been  connected  with  the  telegraph  service  of  the  Canadian 
Pacific  in  various  parts  of  Canada,  and  a  Canadian  by  birth,  I 
should  be  glad  to  become  a  member  of  your  Association. 
Since  leaving  the  Canadian  Pacific  Telegraph  Service,  I  have 
for  the  past  five  years  been  actively  employed  in  electrical  en- 
gineering, having  installed  several  large  lighting  plants  in  this 
and  other  districts." 


The  boiler  explosion  at  Essery's  saw  mill  near  Orangeville, 
Ont.,  referred  to  in  our  last  issue,  is  but  one  of  many  that  have 
resulted  from  the  same  cause.  The  boiler  was  a  second-hand 
one,  about  thirty  years  old,  and  should  have  found  its  place  in 
the  scrap  heap  long  ago.  The  engineer  of  the  Orangeville  water- 
works, who  made  an  examination  of  the  boiler  at  Essery's  re- 
quest, said  it  should  not  be  run  at  more  than  40  or  50  pounds 
pressure.  Mr.  Edkins,  boiler  inspector,  from  an  examination  of 
the  boiler  subsequent  to  the  accident,  came  to  the  conclusion 
that  20  pounds  was  the  safe  limit  of  pressure  at  which  it  could 
be  operated  immediately  prior  to  the  explosion.  To  what  extent 
the  boiler  was  properly  handled  is  apparent  from  the  testimony 
of  one  of  the  employees,  that  twenty  minutes  before  the  accident 
he  noticed  that  the  steam  gauge  indicated  a  pressure  of  between 
no  and  115  pounds. 


On  another  page  will  be  found  illustrations  and  a  description, 
both  copied  from  the  Belleville  Sun,  of  a  street  railway  system 
to  be  introduced  m  Belleville.  It  is  spoken  of  as  the  E.  M. 
system,  and  the  inventor's  name  is  McLaughlin.  It  is  a  sec- 
tional contact  railway,  and  the  description  quoted  is  simply  a  de- 
scription of  sectional  contact  railways  in  general.  It  states  inci- 
dentally that  the  collector  wheels  are  maintained  inconstant  con- 
tact with  the  sectional  surface  conductor,  and  current  is  sup- 
plied to  the  latter  from  the  main  conductor  through  the  switch 
board;  also  that  a  "secret"  controller  does  it  all.  Now  the 
durable  construction  of  the  switches,  and  reliable  methods  of 
operating  them,  and  insuring  constant  contact  of  collectors,  are 
the  only  points  in  a  sectional  contact  railway  that  any  inventor 
can  claim.  They  are  what  constitute  a  "system."  Any  so-called 
system  which  does  not  explain  the  methods  of  dealing  with  these 
essentials  is  no  more  a  subject  for  serious  criticism  than  is  a 
patent  medicine  advertisement.  It  is  an  impertinence  for  an 
inventor  to  obtrude  his  "secrets"  on  public  attention.  And  the 
offence  is  aggravated  by  column  after  column  of  trash  about  the 
"  deadly  trolley,"  "  the  death  dealing  fluid,"  extravagant  claims 
of  economy,  personal  descriptions  of  the  inventor,  his  career, 
and  the  number  and  sexes  of  his  children.  This  kind  of  news- 
paper article  is  out  of  date,  long  out  of  date.  It  belongs  to  the 
earliest  and  worst  days  of  electrical  development,  when  it  was 
almost  a  slur  on  a  man's  character  to  call  him  an  electrician. 
Electrical  engineering  now-a-days  is  business,  and  to  merit 
confidence  should  be  treated  in  a  business-like  manner. 


One  of  the  signs  of  a  revival  of  business  from  the  depression 
of  the  last  two  years,  is  the  number  of  electric  railway  schemes 
which  are  now  being  mooted.  Some  are  appearing  for  the  first 
time,  and  some  reappearing  after  an  enforced  retirement.  If 
there  is  a  quick  return  of  prosperity,  there  is  danger  of  a  boom, 
with  its  accompanying  construction  of  unprofitable  lines,  whose 
inevitable  failure  will  bring  loss  to  the  shareholders  and  unde- 
served discredit  on  electric  railways  in  general.  It  is  of  course 
plain  to  all  that  such  lines  mean  a  waste  of  capital.  But  there 
is  another  method  of  wasting  capital  which  is  not  so  plain.  In 
many  parts  of  Canada,  particularly  in  western  Ontario,  there  are 
steam  railways  in  abundance  connecting  all  the  smaller  towns 
through  branches  and  junctions.  But  unless  on  some  main 
lines,  these  towns  are  poorly  served.  The  cost  of  running  a 
train  is  too  great  to  permit  a  frequent  service,  and  the  inconveni- 
ence to  traffic  of  being  forced  to  accommodate  itself  to  a  few 
opportunities  at  long  intervals  tends  to  minimize  the  develop- 
ment of  travel.    The  inhabitants  grumble  at  the  railway  which 


cannot  give  them  any  better  steam  service  except  at  a  loss,  and 
readily  welcome  an  electric  railway  which  promises  them  relief. 
.Since  an  electric  railway  is  most  economically  run  when  its 
total  traffic  is  uniformly  diffused  in  small  lots  throughout  the 
whole  running  time,  it  will  probably  take  the  bulk  of  the 
passenger  and  small  parcel  traffic  from  the  parallel  competing 
steam  road.  It  will  also  in  many  cases  builil  up  and  increase 
traffic  which  the  steam  road  could  not  obtain,  and  it  is  quite  prob- 
able that  the  electric  railway  may  pay  handsomely.  But  it  is 
none  the  less  true  that  a  large  portion  of  the  investment  in  it  is 
wasted  capital,  so  far  as  the  community  at  large  is  concerned. 
The  steam  railroad  with  its  existing  tracks,  buildings  and  or- 
ganization, might  have  served  the  town  just  as  well  or  better,  by 
undertaking  the  local  electric  service,  with  merely  the  additional 
investment  required  for  power,  cars  and  trolley  wire.  The 
public  benefits  by  competition — but  only  up  to  a  certain  point. 
When  the  business  competed  for  is  not  enough  to  pay  the  ex- 
penses of  competition,  the  loss,  directly  or  indirectly,  falls  on  the 
community.  Where  a  projected  elect?  ic  parallels  an  existing 
steam  road,  it  means  in  general  that  it  is  to  do  work  which  the 
steam  road  could  do  at  less  cost.  And  if  the  steam  road  for  any 
cause  will  not  undertake  it,  the  communities  to  be  served,  the  in- 
vesting public,  and  electrical  interest  in  general,  would  probablv  all 
be  better  off  if  the  electric  company  simply  leased  running  rights 
over  the  steam  road,  instead  of  sinking  capital  in  a  new  and 
parallel  permanent  way  of  its  own.  Of  course  operating,  or  leas- 
ing operating  rights,  by  the  steam  roads,  presupposes  that  the 
latter  are  alive  to  their  own  interests,  and  are  prepared  to  deal  in  a 
spirit  of  fairness  with  the  communities  they  serve,  whose  inter- 
ests are  interdependent  with  their  own.  Unfortunately  the  record 
of  Canadian  railways  does  not  tend  to  inspire  much  confidence 
in  their  judgment  in  such  matters,  and  if  they  cannot  or  will  not 
see  their  opportunity,  a  parallel  road  is  the  only  solution  ;  but  it 
is  none  the  less,  to  the  extent  of  the  invested  capital,  a  tax  on  the 
resources  of  the  country  in  general,  and  a  source  of  justifiable 
alarm  to  foreign  investors. 


The  well  known  saying  of  the  French  general  who  witnessed 
the  charge  of  the  Light  Brigade  at  Balaklava  was,  "it  is  magnifi- 
cent, but  it  is  not  war."  On  looking  at  some  of  the  large  central 
stations  in  America,  and  seeing  a  large  part  of  the  plant  lying 
idle  for  twenty-two  hours  out  of  the  twenty-four,  in  readiness  to 
tide  over  a  brief  heavy  local  period,  European  engineers  must 
frequently  be  tempted  to  parody  the  phrase  and  say,  or  at 
least  think,  "it  is  magnificent,  but  it  is  not  business."  With 
more  abundant  and  .cheaper  capital,  generally  greater  competi- 
tion and  national  habits  of  permanent  construction,  the  funda- 
mental conditions  in  Europe  are  not  strictly  parallel  to  those  on 
this  side  of  the  Atlantic  ;  and  such  a  criticism,  though  natural  in 
one  imbued  with  European  methods,  may  in  many  cases  be  too 
sweeping  when  worked  down  to  details.  But  it  must  be  con- 
fessed that  there  are  some  grounds  for  such  a  criticism  which 
might  profitably  receive  more  consideration.  The  tendency  of 
American  engineering  practice  is  to  run  in  grooves.  This  is  a 
natural  result  of  the  system  of  machine  manufacturing,  whose 
developments  is  so  distinctively  American;  and  justly  considered 
one  of  the  triumphs  of  American  mechanics.  Added  to  this  is 
the  national  habit  of  rapid  business  expansion  designed  to  skim 
the  cream  off  the  opportunities  for  making  money  which  are  so 
lavishly  afforded  by  the  growth  of  a  naturally  rich  and  diversi- 
fied country.  The  wonderful  development  in  any  one  branch 
due  to  such  enterprise,  is  dazzling,  but  it  tends  to  unwise  self- 
satisfaction  and  to  blind  the  observer  to  the  merits  of  the 
steadier  advances  which  are  being  continually  made  by  the  less 
wholesale  methods  pursued  in  Europe — advances  to  which  the 
American  engineer  is  glad  to  turn  for  lessons,  when  the  inevit- 
able time  comes  that  something  more  than  the  cream  of  the 
business  must  be  worked  to  maintain  profits.  The  American 
engineer  owes  the  large  direct  connected  dynamo  to  the  labors 
ofhis  European  confreres,  and  at  least  two  of  the  largest  central 
stations  in  the  United  States  are  now  availing  themselves  of 
European  experience  in  the  use  of  storage  batteries  as  an  adjunct 
to  central  station  plants.  In  a  station  load  cur\  e  there  wiU  al- 
ways be  one  summit  much  higher  than  the  others — generally 
about  6  p.  m.  The  first  object  of  every  central  station  is  to  add 
customers  till  the  height  of  this  summit  equals  the  full  capacity  of 
the  plant.    But  during  most  of  the  running  time  the  load  is  much 
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less  than  the  maximum,  and  at  these  times  the  surplus  power  may 
-charge  an  auxiliary  storage  plant.  This  plant  may  be  used  to 
carry  an  increased  maximum  load,  beyond  the  capacity  of  the 
dynamos  and  steam  plant.  In  this  case  the  investment,  deprecia- 
tion and  expense  of  stora^^e  plant  required  would  be  compared 
with  the  same  items  for  additional  generating  plant  to  do  the 
same  work.  Or  the  storage  plant  may  be  used  to  carry  the  whole 
load  of  the  station  during  the  light  load  period,  allowing  the 
generating  plant  to  be  shut  down  altogether,  saving  wages  and 
fuel,  &c.  For  such  a  use  as  this  last  the  interest  and  deprecia- 
tion on  battery  plant  investment  would  be  compared  with  the 
running  expenses  saved.  In  the  case  of  smaller  stations  which 
run  only  at  night,  a  day  load  might  be  carried  by  an  auxiliary 
battery  plant,  which  could  be  .charged  between  midnight  and 
morning.  Such  uses  of  the  storage  battery  have  been  common 
European  practice  for  years,  but  it  is  only  recently  that  they 
have  been  applied  to  central  stations  in  America.  The  largest 
plant  of  the  kind  in  the  United  States  is  that  put  in  last  spiing 
by  the  Edison  Illuminating  Co.,  of  Boston,  and  it  is  now  re- 
ported that  a  large  increase  of  this  plant  has  been  ordered. 


It  is  a  noticeable  characteristic  of  our  neighbors  in  the 
United  States  that  they  suffer  themselves  to  be  inconvenienced 
or  imposed  upon  in  their  collective  capacity,  by  any  individual  or 
corporation  of  sufficient  impudence  to  profit  by  their  national 
weakness  in  resisting  organized  extortion.  We  say  weakness 
advisably,  for  although  their  forbearance  is  no  doubt  partly  due 
to  their  equally  noticeable  national  good  naturedness  and  sense 
of  humour,  it  has  its  roots  in  the  eclipse  of  that  sturdy 
civic  virtue  which  resists  any  oppression  on  principle,  even 
though  resistance  involves  greater  temporary  individual  incon- 
venience than  would  submission.  A  good  nature  which  finds 
sufficient  general  relief  from  continual  imposition  by  making  a 
joke  of  it,  is  not  so  estimable  as  it  appears  if  the  imposition  is 
no  joke  to  the  humble  or  weaker  members  of  the  community, 
whose  unheard  blessings  would  fall  upon  any  "crank"  or  "kick- 
er" who  would  refuse  to  see  the  joke.  Amongst  our  near  rela- 
tions across  the  Atlantic,  this  sturdy  civic  virtue  shines  with 
possibly  too  undimmed  radiance.  We  in  Canada  are,  in  this  re- 
spect, certainly  more  like  our  neighbors  than  our  relations,  but  we 
have  from  the  latter  a  wholesome  leaven  which  causes  us  to  rise 
more  quickly  than  the  former.  The  leaven  has  been  working  in 
Montreal  recently,  where  an  unregarded  civic  ordinance  against 
over  crowding  the  street  cars  was  invoked  by  a  public-spirited 
individual,  and  the  Street  Railway  Co.  was  fined  $1.00  and  costs 
in  two  cases.  This  drew  forth  a  plaintive  protest  from  the  com- 
pany that  they  really  could  not  help  it.  People  would  crowd  on  in 
"a  most  discourteous  fashion."  Their  conductors  could  not  be 
expected  to  "  beat  them  off  with  a  club,  or  take  them  by  the 
collar  and  jerk  them  off  into  the  street."  People  in  Montreal 
are  so  unruly  and  so  bent  on  making  themselves  uncomfortable 
that  if  the  ordinance  is  to  be  enfoiced,  the  company  "  will  have 
to  engage  and  train  slu£,gers  and  bullies  "  to  keep  the  people 
from  crowding.  This  sort  of  nonsense  is  simply  adding  insult 
to  injury.  People  are  not  such  fools  as  either  to  do  or  believe 
such  things.  In  the  whole  letter  there  is  only  one  semblance  of  an 
argument.  It  says,  "extra  cars  do  not  meet  the  requirements, 
as  everybody  wishes  to  get  on  the  first  car  and  will  not  wait  for 
the  next,  which  is  only  half  filled."  Of  course  they  will  not, 
when  they  have  no  assurance  that  the  next  car  will  not  be  just 
as  bad  as  the  first.  Let  people  know  that  they  must  wait  until 
they  can  get  the  seat  they  pay  for,  and  they  will  wait.  If  there 
are  not  enough  cars  to  handle  the  business,  people  will  walk  off 
with  their  fares  in  their  own  pocket,  instead  of  in  the  company's, 
and  then  kick  till  a  proper  number  of  cars  are  put  on.  This  is 
the  true  reason  of  the  wail  from  which  we  have  quoted.  In 
England  the  licensed  number  of  passengers  is  posted  in  the  car, 
and  when  that  number  is  complete,  the  car  stops  only  to  let 
people  off.  Do  the  same  thing  here  and  fine  the  company  for 
every  extra  passenger  carried,  and  there  will  be  no  more  tears 
over  the  gentle  feebleness  of  the  conductors  and  the  untamable 
fierceness  of  the  passengers.  Perhaps,  even,  in  time,  the  pas- 
sengers will  learn  that  when  they  pay  their  fare  they  pay  for  the 
right  to  get  and  keep  a  seat,  and  not  for  the  privilege  of  exer- 
cising their  politeness  by  giving  up  a  seat  to  a  lady,  who  herself 
ought  not  to  be  subjected  to  the  crowding  and  jostling  from 
which  even  a  seat  will  not  shield  her.   There  are  emergencies, 


times  of  extraordinary  traffic,  or  unavoidably  irregular  cars.  At 
such  times  it  may  be  in  the  public  interest  to  permit  overcrowding. 
Let  the  police  magistrates  have  power  to  dismiss  charges  of 
overcrowding  when  they  think  it  excusable.  This  would  avoid 
all  hardships  to  the  railways  from  a  cast-iron  lule,  and  the 
public  will  be  content  to  leave  its  interests  to  the  magistrates, 
instead  of  as  at  present  in  the  hands  of  the  other  interested 
party,  the  street  railway  itself  If  the  corporation  whose  attitude 
towards  the  public  meets  with  condemnation,  cannot  find  ground 
upon  which  it  can  defend  its  position  and  policy,  it  had  better 
attempt  no  defence. 


THE  BELL  TELEPHONE  COMPANY'S  NEW  EXCHANGE 
AT  OTTAWA. 

In  the  December  number  of  The  Electrical  News  some 
particulars  were  published  concerning  the  Bell  Telephone  Com- 
pany's new  exchange  at  Ottawa.  The  following  additional  facts 
in  connection  therewith  have  since  come  to  hand  : — 

The  new  Ottawa  building  is  80  feet  deep,  has  a  frontage  of  32 
feet  and  is  3X  stories  high.  The  basement  and  first  story  have 
a  brown  stone  front ;  the  upper  stories  are  brick  with  brown 
stone  trimmings  ;  the  woodwork  inside  is  of  clear  pine  with 
natural  wood  finish. 

The  rear  of  the  basement  is  used  for  the  linemen's  quarters, 
store  room  for  line  material,  also  hot  water  heating  apparatus  ; 
the  front  part  and  all  of  the  first  floor  is  rented  for  offices. 

On  the  second  floor  are  the  manager's  office,  general  office, 
and  long  distance  tool  office,  operators'  cloak  room,  battery 
room  and  instrument  store  room.  The  top  floor  is  one  large 
room  the  full  size  of  the  building,  and  is  used  entirely  for  the 
switchboard  and  distributing  rack. 

The  switchboard  consists  of  14  sections  of  improved  loo-point 
metallic  standard  switches.  These  switches  are  set  in  the 
middle  of  the  room  to  allow  a  multiple  switch  being  put  in  when 
necessary,  without  having  to  move  the  present  board.  The 
distributing  rack  is  made  of  iron,  and  is  known  as  the  Ford  or 
"number  four"  rack,  having  sneak  and  carbon  arresters  at- 
tached, which  are  known  as  the  "  number  seven"  arrester. 

All  the  lines  enter  the  building  through  an  underground 
system.  The  lead  cables  are  spliced  in  the  basement  to  Akonite 
cables,  which  extend  to  the  top  floor  where  the  cables  are  formed 
up  and  connected  to  the  arrester  ;  this  method  does  away  with 
the  iron  terminal  generally  used,  and  saves  considerable 
valuable  floor  space. 

There  are  over  4,000  lineal  feet  of  conduit  in  the  underground 
systems,  having  a  capacity  for  over  1,800  miles  of  wire.  There 
are  at  present  about  575  miles  of  wire  in  use  underground,  and 
200  miles  of  wire  in  aerial  cables  ;  the  latter  cables  are  spliced  to 
the  underground  cables  in  the  nearest  manhole  to  the  lead  they 
are  on. 

The  ultimate  capacity  of  the  exchange  and  underground 
system  is  3,000  subscribers  ;  there  are  about  1,100  at  present. 

The  return  ground  system  is  used  on  the  pole  routes  ;  the 
rest  of  the  system  is  metallic.  The  return  wires  of  all  the  pairs 
in  the  cables  are  connected  in  the  return  ground  at  the  cable 
poles,  which  makes  the  entire  system  nearly  as  good  as  straight 
metallic  circuits. 

The  change  from  the  old  to  the  new  system  was  successfully 
made  on  the  evening  of  November  7th,  in  about  three 
minutes. 


The  City  Council  of  Halifax  have  threatened  to  ask  the  Legislature  to 
cancel  the  charter  of  the  Halifax  street  railway  on  the  ground  of  inefficient 
service.  The  solicitors  of  the  company  state  that  representatives  of  the 
various  interests  concerned  in  the  roail  are  conferring  together  with  the  ex- 
pected result  that  the  disputes  and  litigation  between  ihem  will  be  amicably 
settled  and  the  electric  substituted  for  the  present  unsatisfactory  service  in 
Halifax.  The  Council  have  deferred  action  awaiting  the  outcome  of  the 
present  negotiations. 

The  New  Westminster  and  Burrard  Inlet  Telephone  Co.  has  purchased 
the  Postal  Telegraph  Co. 's  line  between  Vancouver  and  Seattle,  W.T. , 
which  has  been  converted  into  a  telephone  line.  The  line,  which  is  160 
miles  in  length,  is  now  in  first-class  working  order  for  telephonic  purposes. 
Besides  Seattle,  Tacoma  and  other  Sound  cities  will  shortly  be  connected, 
while  public  offices  have  been  established  at  the  following  places  :  West- 
minster, Clover  Valley,  Blaine,  West  Ferndale,  Whatcom,  Fairhaven, 
Samish,  Brownsville,  Wash.,  Mount  Verncn,  Stanwood,  Walker's,  Mary- 
ville,  Everett,  Snohomish  and  Botholl, 
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CHARflGTER  SKETCH. 


WM.  T.  JENNINGS,  C.E. 

"  Because  I  have  neglected  nothing." — Nicholas  Poussin. 

It  does  appear,  if  one  takes  a  broad  view  of  the  world's  his- 
tory, either  from  the  standpoint  of  the  philanthropist  or  that  of 
the  man  of  business,  that  greater  credit  for  the  world's  progress 
cannot  be  given  to  any  class  of  men,  than  to  those  whose  voca- 
tions have  led  them  to  open  out  iminhabitable  sections  of  country 
and  by  an  iron  band  to  belt  continents  and  connect  far  distant 
districts  with  each  other. 

So  far  as  the  Dominion  of  Canada  is  concerned,  one  of  the 
men,  who  has  played  an  active  part  in  the  construction  of  its 
public  works,  is  Mr.  Wm.  T.  Jennings,  who  was  born  in  Toronto, 
May  19th,  1846.  Mr.  Jennings  was  educated  at  the  Model 
Grammar  School  and  Upper  Canada  College  in  his  native  city, 
and  commenced  bis  professional  career  as  an  engineer  in  1869. 
He  was  then  under  Mr.  Molesworth,  and  his  first  work 
was  to  survey  the  swamp  lands  of  Grey  and  Bruce  for 
drainage  improvements.  From  1870  till  1875  he  was  on  the  en- 
gineering staff  of  the  Great  Western  Railway,  which  he  left  to 
enter  the  service  of  the  Dominion  Government.  From  that 
time  forward  Mr.  Jennings'  chief  work,  perhaps,  has  been  in  the 
line  of  railroad  construction.  Several  important  surveys  and 
construction  works  in  the  Northwest, 
British  Columbia  and  other  parts  of  the 
Canadian  Pacific  Railway  were  made  by 
him  while  in  the  service  of  the  Govern- 
ment, the  Construction  Co.,  and  the  CP.  R. 
Co.  From  1886  to  1890  he  had  charge  of 
the  surveys  and  constructions  for  the  CP. 
R.  in  Ontario,  and  early  in  1890  was  ap- 
pointed Engineer  for  the  City  of  Toronto. 

What  his  activities  amounted  to  dur- 
ing his  years  of  railroad  construction 
find  illustration,  in  a  measure,  in  the 
Canadian  Pacific  and  the  success  that  has 
attended  this  railway  in  opening  out  the 
extensive  and  fertile  northwestterritories, 
and  proving  the  medium  of  spanning  the 
Dominion  out  to  the  Pacific  coast. 

Whatever  work  Mr.  Jennings  has  un- 
dertaken has  been  marked  with  thor- 
oughness and  complete  mastery  of  his 
profession.  Nowhere  was  this  more  ap- 
parent than  during  the  two  years  he  occu- 
pied the  position  of  City  Engineer  in 
Toronto.  The  basis  of  the  present  ar- 
rangement between  the  city  and  the 
Street  Railway  Co.  had  its  origin  with 

Mr.  Jennings,  and  not  only  the  excellent  character  of  the  road, 
but  also  the  revenue  the  city  receives  from  it  in  the  shape  of  per- 
centages and  mileage  tax  was  the  thought  of  the  late  City  Engin- 
eer. Toronto  is  proud  of  its  splendidly  paved  streets,  and  this 
work  was  planned  by  Mr.  Jennings  during  his  occupancy  of  the 
office  of  City  Engineer.  It  was  a  special  study  with  him  to  give  to 
Toronto  a  system  of  pavements  that  should  not  alone  be  attractive 
as  public  thoroughfares,  but  that  would  possess  endurance  and 
lasting  qualities.  Negotiations  between  the  city  and  Bell  Tele- 
phone Co.,  which  resulted  satisfactorily  for  Toronto,  were  also  un- 
dertaken while  Mr.  Jennings  was  in  the  service  of  the  city.  He  had 
planned  a  system  of  underground  wiresin  connection  with  the  elec- 
tric light  and  telephone  contracts,  and  had  he  remained  in  office 
would  likely  have  brought  these  plans  to  completion.  During 
these  two  years  the  esplanade  matter  came  up  for  consideration, 
and  Mr.  Jennings  had  to  fight  with  his  known  determination 
the  strong  railroad  corporations. 

His  official  connection  with  the  city  did  not  cover  as  great  a 
length  of  time  as  citizens,  desirous  of  the  well-being  of  Toronto, 
would  have  liked.  The  fact  is  that  Mr.  Jennings  was  too  indepen- 
dent and  fearless  an  officer  to  suit  many  who  at  that  time  occupied 
the  position  of  aldermen.  They  quickly  learned  that  he  was  a  man 
who  was  master  of  his  business  and  could  not  be  dictated  to,  or 
used  by  those  who  had  their  own  little  schemes  to  carry  out.  His 
wide  experience,  outside  of  that  hemmed  in  by  the  bounds  of  a 
single  municipality,  had  given  himathoroughknowledgeof  human 
nature,  and  contractors,  as  well  as  aldermen,  understood  that  they 


were  dealing  with  a  man  who  would  permit  of  no  injustice,  much 
less  anything  approaching  crookedness.  Of  his  own  free  will,  and 
to  the  regret  of  the  better  elements  in  the  council,  after  occupying 
the  position  for  about  two  years,  he  resigned,  owing  to  the  alder- 
manic  body  breaking  faith  with  him  by  changing  the  by-law 
under  which  he  took  office. 

The  past  two  years  of  Mr.  Jennings  professional  career  have 
been  employed,  to  a  large  extent,  in  the  construction  of  various 
short  lines  of  railway  throughout  the  province.  He  has  come  ac- 
tively to  the  front  as  the  engineer  of  several  electric  roads  recently 
completed,  and  that  are  likely  to  be  the  forerunner  of  many  others. 
He  points  with  natural  pride  to  the  Niagara  Falls  Park  and  River 
Railway,  in  the  construction  of  which  he  was  chief  engineer. 
He  served  the  new  Hamilton  and  Grimsby  Electric  Railway  as 
consulting  engineer,  and  the  line  extending  from  Gait  to  Pres- 
ton was  built  under  his  superintendence.  During  the  past  twenty 
years  the  various  undertakings  with  which  Mr.  Jennings  has 
been  connected,  represent  a  total  of  not  less  than  $35,000,000. 
On  another  page  of  the  Electrical  News  is  discussed  the 
question  of  short  line  electric  roads  suggested  by  Mr.  Jennings' 
experience  and  observations  on  this  phase  of  railroad  building. 

Personally  Mr.  Jennings  is  popular  with  all  who  have 
his  acquaintance  or  friendship.  He  is  ever  ready,  out  of  his 
wide  knowledge  of  public  affairs,  to  impart  information  to  those 
honestly  wanting  information  ;  at  the 
same  time  he  is  too  busy  to  rest  comfort- 
ably underthe  intrusion  of  those  who  hold 
to  a  person  in  his  position  much  the  same 
relationship  that  the  editorial  bore  does  to 
the  journalist  in  his  sanctum.  His  car- 
eer furnishes  a  capital  illustration  of  the 
saying  of  Owen  Feltham  :  "That  man  is 
but  of  the  lower  part  of  the  world  that  is 
not  brought  up  to  business  and  affairs." 

Mr.  Jennings  is  a  member  of  the 
Canadian  Society  of  Civil  Engineers,  the 
Institution  of  Civil  Engineers,  the  Amer- 
ican Society  of  Civil  Engineers  and  the 
American  Association  for  the  Advance- 
ment of  Science.  In  religion  he  is  a 
Presbyterian,  being  a  son  of  the  late 
Rev.  John  Jennings,  D.  D.,  for  many 
years  pastor  of  the  Bay  St.  United  Pres- 
byterian Church,  in  his  time  one  of  the 
best  known  and  ablest  clergymen  of  Tor- 
onto. 


Wm.  T.  Jennings,  C.E, 


PUBLICATIONS. 

"  The  President  and  Directors  of  the  Canadian 
General  Electric  Company  wish  you  a  Happy  and 
Prosperous  New  Year"  is  the  kindly  inscription 
borne  by  a  card  addressed  by  the  Canadian  General  Electric  Company  to 
their  friends.    The  Electrical  News  heartily  reciprocates  the  cheery 
sentiment. 

An  attractively  gotten  up  card  reached  us  the  other  day,  on  which  was 
printed  the  following  :  "All  comparisons  are  odious,  yet  we  must  say  that, 
among  our  customers,  one  only  has  first  place  in  our  esteem.  We  have 
(at  great  expense)  secured  a  portrait  (in  colors)  of  our  honored  friend.  We 
PRESENT  IT  TO  YOU  AS  A  MODEL.  Study  the  features  ;  see  in  this  genial 
face  how  CANDOR,  JOY,  MIRTH  and  BEAUTY  are  tempered  by  wisdom, 
justice  and  peace.  Merit  demands  recognition.  What  we  say  of  the 
original  of  this  apotheosis  of  art  is  only  justice.  Our  New  Year's  wish  is, 
may  pleasant  relations  long  continue  between  our  esteemed  friend  and 
yours  truly."  This  is  followed  by  the  name  of  the  American  Electrical 
Works,  Providence,  R.  L,  and  its  various  branches,  including  the  Eugene 
F.  Phillips  Electrical  Works,  Montreal.  The  reader  wonders  what  u  is 
all  about,  and  is  prompted  by  curiosity  to  unfasten  the  little  envelope 
attached  to  the  center  of  the  card,  when  his  own  face  reflected  in  a  tiny 
mirror  reveals  to  him  the  secret.  Th.is  is  decidedly  the  most  original  New- 
Year  souvenir  that  has  come  under  our  notice. 


The  Seaforth  Electric  Light  Co.  are  considering  the  advisability  of  e.\- 
tending  therr  lighting  system  to  Egmondville. 

It  is  said  to  be  the  intention  of  Mr.  J.  Ashley,  to  establish  at  Gananoque. 
Ont.,  works  for  the  manufacture  of  electrical  machinery. 

The  citizens  of  Stratford  will  vole  on  a  by-law  on  the  7th  inst.,  to  author- 
ize the  council  to  expend  the  sum  of  $16,000  on  a  municipal  lighting  plant. 

It  is  reported  that  Mr.  S.  R.  Break,  Manager  of  the  London,  Ont. ,  Street 
Railway  Co.,  has  been  appointed  Assistant  Secretary  of  the  Detroit  Street 
Railway  Co.  Mr.  Break  enjoys  the  well-deserved  respect  of  the  citizens  of 
London,  and  his  removal  from  that  city  will  be  much  regretted. 
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CENTRAL  STATION  TYPES. 

By  Geo.  White-Fraser. 
.VO.  2 — SMALL  MUNICIPAL  PLANT,  ORILLIA. 

Municipal  versus-  Private  Ownership  of  Electric  Lighting 
Plants  is  a  question  which  undoubtedly  has  two  sides,  both  of 
which  have  had  a  good  deal  of  consideration  ;  and  a  quantity  of 
statistics  on  the  subject  have  been  collected,  chiefly  by  the  cham- 
pions of  private  ownership.  The  writer  has  followed  the  discus- 
sion throughout,  and  has  had  the  pleasure  of  hearing  Mr.  Fran- 
cisco speak  on  it  personally,  and  cannot  help  being  struck  by 
the  fact  that  all  the  arguments  against  the  economy  and  expedi- 
ency of  municipal  ownership  seem  to  be  founded  on  the  possi- 
bility of  aldermanic  corruption  ;  \}m possibility  of  political  parti- 
zanship  mfluencmg  appointments  ;  and  the  possibility  of  the 
same  undue  influence  being  excited  to  keep  in  office  incompe- 
tent persons  to  the  detriment  of  economical  management.  Mr. 
Francisco  and  other  writers  draw  attention  to  the  reports  from 
several  municipal  plants  in  the  States,  in  which  electric  lighting 
is  said  to  have  cost  nothing,  or  some  absurdly  small  figure  ;  and 
in  refutation  of  the  implied  argument  in  favor  of  municipal  econ- 
omy, states  that  in  all  these  cases  the  salaries  of  the  engineers, 
the  cost  of  the  coal,  &c.,  have  been  put  down  to  the  waterworks 
or  some  other  municipal  department,  so  as  to  show  a  good 
economy  for  the  electric  lighting  account. 

This  expose  is  by  many  taken  as  a  proof  that,  for  the  towns 
cited,  municipal  lighting  is  a  failure  as  regards  economy,  but 
while  it  certainly  throws  light  on  the  eccentricities  of  municipal 
book-keeping,  in  the  absence  of  any  definite  data,  it  still  leaves 
open  the  question  of  the  economy  of  municipal  lighting,  because 
expensive  lighting  is  not  a  necessary  consequence  of  poor  ac- 
counting. In  fact  if  the  waterworks  account  is  thereby  not  so 
greatly  increased  as  to  rouse  an  outcry,  it  is  obvious  that  the 
two  municipal  departments  work  together  more  efficiently  than 
either  of  them  singly.  For  in  all  large  towns,  the  engineering 
staff  that  is  required  for  the  pumping  machinery  can  equally 
well  attend  to  the  electric  light  engines  ;  one  thoroughly  compe- 
tent chief  engineer  is  sufficient  for  both  plants  ;  one  accounting 
department  controls  the  finances  of  both.  The  mere  fact  of 
the  waterworks  department  being  able  to  shoulder  the  elec- 
tric lighting  expenses,  itself  might  be  cited  as  one  illustration 
of  the  practical  advantages  of  municipal  control.  It  seems  to 
the  writer  that  the  question  of  corporate  management  of  electric 
lighting  should  not  be  regarded  simply j^.  Whether  a  city 
arc  lamp  costs  a  little  more  or  less  than  a  private  one  is  no 
doubt  of  great  interest,  buc  of  itself  it  proves  nothing  except  that 
the  City  Superintendent  is  or  is  not  fully  competent  to  handle 
electricity.  The  question  is  :  "  How  do  the  various  departments 
affect  each  other  as  regards  efficiency  Knd  general  economy?" 
Is  the  whole  level  of  efficiency  raised  or  lowered  by  the  addition 
of  an  electric  department  ?  Obviously  it  is  raised.  The  whole 
engineering  and  business  staff  must  benefit  by  the  accession  of 
another  official  who,  as  Lord  Kelvin  timely  says,  must  by  pro- 
fession be  as  much  of  a  mechanical  as  of  an  electrical  engineer. 
It  is  impossible  to  draw  a  clear  line  between  civil,  mechanical 
and  electrical  engineering,  as  these  branches  of  the  profession 
overlap  in  many  places,  so  it  may  well  be  that  in  municipal 
affairs,  as  in  others,  three  heads  are  better  than  one.  To  follow 
the  same  line  of  argument  a  little  further  :  It  needs  not  much 
demonstration  to  prove  that  the  book-keeping  as  well  as  the  en- 
gineering staff  will  be  working  at  higher  efficiency,  and  therefore 
relatively  more  economically.  Then  as  to  the  possibility  of 
"  boodle."  It  stands  to  reason  that  any  unnecessary  expendi- 
ture on  behalf  of  "  boodle  account,"  must  be  in  the  first  cost  of 
the  plant,  and  therefore  can  only  increase  the  yearly  operating 
expenses  by  the  interest  on  the  money  so  expended.  This  in- 
terest, divided  by  the  number  of  lamps,  is  not  going  to  very  ap- 
preciably raise  the  yearly  cost  per  lamp,  because  the  amount  of 
boodle  that  a  plant  can  stand  is  limited,  and  bears  a  certain 
loose  proportion  to  its  capacity.  There  is  no  really  valid  reason 
why  political  partizanship  should  not  influence  civic  appoint- 
ments, so  that  the  whole  argument  seems  to  reduce  itself  to  a 
weighing  of  facts  on  the  one  side  and  possibilities  on  the  other. 
The  wtiter  is  not  extenuating  bribery  and  corruption,  but  merely 
taking  things  as  they  seem  to  be  and  considering  their  practical 
bearing.  The  question,  however,  should  not  be  regarded  as  a 
whole  and  so  attacked.  If  carefully  considered,  it  seems  to 
divide  up  naturally  into  portions  which  have  their  own  peculiar 


features.  The  general  efficiency  of  a  plant  increases,  as  a  rule, 
with  its  size  and  the  nature  of  its  service  ;  so  that  in  a  large 
city  electric  lighting  in  connection  with  an  electric  railway  may 
quite  possibly  be  more  cheaply  done  by  a  private  plant  than  as 
a  civic  enterpiise.  And  in  towns  of  any  size,  where  a  reasonable 
sum  has  been  paid,  or  considerable  responsibilities  undertaken 
by  a  private  company  in  return  for  a  franchise,  it  seems  almost 
a  breach  of  faith  for  the  civic  authorities  to  undertake  their  own 
lighting,  unless  of  course  the  sum  charged  by  such  private  com- 
pany be  exorbitant. 

As  communities  become  smaller,  the  arguments  against  their 
undertaking  their  own  lighting  seem  to  have  less  and  less  prac- 
tical application,  and  a  limit  is  soon  reached  when  the  question 
becomes  one,  not  of  expediency,  but  almost  of  necessity.  The 
operating  expenses  of  an  electric  station  can  be  placed  under 
two  heads  :  fixed  and  variable.  The  latter — coal,  carbons,  re- 
pairs, &c. — decrease  directly  in  proportion  to  the  size  of  the 
plant  ;  the  former — salaries  of  electrician,  engineers,  clerks,  line- 
men, &c. — decrease  to  a  certain  extent  in  the  same  proportion, 
but  eventually  arrive  at  a  point  where  further  reductions  can  only 
be  made  at  the  cost  of  imperilling  the  life  of  the  plant.  I  assume, 
of  course,  that  the  fallacy  that  electrical  machines  and  good  en- 
gines require  no  experienced  care,  is  quite  exploded.  Statistics 
show  that  in  all  successful  stations  the  fixed  expenses  are  to  the 
variable,  in  the  proportion  of,  roughly,  2  to  i.  It  is  therefore  quite 
evident  that  a  private  plant  that  has  to  pay  dividends  as  well  as 
operating  expenses,  requires  a  certain  minimum  amount  of  busi- 
ness for  its  support,  and  small  towns  therefore  seem  to  have  no 
alternative  but  to  do  their  own  lighting,  or  go  without.  Between 
these  alternatives  they  of  course  will  choose  for  themselves,  but 
as  the  very  large  majority  of  towns  in  Canada  are  below  the 
"  business  limit,"  it  will  be  interesting  to  watch  what  results  are 
worked  out  in  one  or  two  typical  cases. 

There  is  yet  again  the  case  of  the  small  town,  which,  although 
beyond  the  size  limit,  and  therefore  offering  a  fair  field  for  pri- 
vate enterprise,  is  yet  sufficiently  near  to  it  to  make  investors 
cautious,  although  such  a  community  may  reasonably  undertake 
its  own  lighting.  The  problem  is  greatly  simplified  if  it  has  al- 
ready decided  the  general  question  of  municipal  ownership,  by 
owning  its  waterworks,  for  then  the  two  can  be  operated  together 
under  almost  the  same  management,  by  the  same  boilers,  the 
same  engineers  and  help,  in  the  same  building,  and  the  em- 
ployees of  the  two  departments  can  be  almost  interchangeable. 
As  a  result  of  this  system,  not  only  will  light  be  cheap,  but  water 
will  also  cost  less,  relatively,  and  there  will  be  a  greater  number 
of  experienced  practical  engineers  employed  around  the  works, 
to  the  obvious  benefit  of  all  the  machinery. 

It  would  be  easy  to  point  out  the  many  direct  and  indirect  ad- 
vantages accruing  from  such  combination  of  departments,  from 
the  standpoint  of  pure  theory  ;  but  a  citation  of  actual  results 
obtained  in  one  typical  case  will  be  much  more  convincing,  and 
is  not  far  to  seek.  Orillia  is  a  town  of  about  4,700  population, 
and  may  therefore  be  taken  as  representing  the  class  above  re- 
ferred to.  To  the  Mayor,  Mr.  Geo.  Thomson,  is  due  the  credit 
of  having  combined  two  municipal  enterprises — waterworks  and 
electric  lighting — with  street  and  private.  There  always  had 
been  arc-lighting  for  the  streets,  but  as  the  people  desired  house 
lights  too,  and  there  were  no  offers  from  private  individuals,  the 
matter  was  at  once  taken  in  hand  by  the  Council,  with  the  result 
that,  for  compactness  and  economy,  Orillia  has  a  little  plant  that 
seems  hard  to  beat.  To  fully  appreciate  its  advantages,  it  is 
well  to  state  that  the  waterworks  plant  had  been  in  operation 
for  some  time  previously,  requiring  one  boiler,  one  pumping  en- 
gine, one  fireman,  one  engineer — all  working  during  a  part  of 
each  24  hours,  under  the  management  of  a  committee  of  the 
Council.  The  electric  light  plant  was  installed  in  the  water- 
works building,  and  required  extra — one  boiler,  two  engines  and 
dynamos,  one  fireman,  one  engineer,  also  all  working  part  of  the 
24  hours,  and  managed  by  the  same  committee.  The  extra 
work  thrown  upon  the  town  clerk  is  said  to  be  "  great,"  perhaps 
may  necessitate  the  employment  of  an  extra  clerk.  So  far  the 
advantages  may  not  be  evident,  but  every  little  consideration 
will  show  that  the  electric  light  and  the  waterworks  service  allow 
of  each  boiler  working  almost  continuously  for  24  hours  a  day, 
while  the  duplication  of  boilers  gives  a  good  chance  for  thor- 
oughly cleaning  and  overhauling  them  alternately.  The  two  en- 
gineers can  take  night  and  day  spell,  week  about  alternately  ; 
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the  one  "  off"  for  the  day  can  look  after  general  repairs,  cleaning, 
&c.,  and  so  the  plant  is  better  looked  after.  The  two  firemen 
also  relieve  each  other  week  about,  the  one  who  is  "  off"  during 
the  day  doing  all  the  line  work — trimming  the  arc  lamps,  of 
which  there  are  40 — and  any  little  repairs.  The  electric  lighting 
books,  being  under  the  charge  of  the  town  clerk,  add  nothing  to 
the  municipal  expenses,  and  even  if  an  extra  clerk  is  necessary, 
the  probability  is  that  his  tune  will  be  divided  between  the  elec- 
tric lighting  and  the  general  municipal  books.  The  whole 
municipal  accounting,  therefore,  will  undoubtedly  be  better  and 
more  expeditious,  and  although  the  piice  at  which  lights  are  sold 
is  very  moderate,  the  income  derived  therefrom  will  be  sufficient 
to  secure  first  class  advice  as  to  general  management. 

Evidence  of  proper  attention  to  business  principles  is  to  be 
seen  in  every  detail  of  the  combiried  plant.  Excellent  machin- 
ery was  purchased  in  the  first  place — general  electric  alternat- 
ing dynamos  and  apparatus,  Wheelock  engines,  Northey  con- 
denser— and  installed  properly  by  the  various  makers,  who  were 
thereby  made  to  prove  their  guarantees.  Well  qualified  engin- 
eers were  engaged  to  run  it,  and  given  fair  salaries.  The  wisdom 
of  this  policy  is  often  not  appreciated  (impractical  employers 
preferring  cheap  men  to  expensive  good  men,  and  putting  down 
the  greater  cost  of  repairs  to  faulty  machinery),  but  is  at  once 
made  plain  in  this  plant,  not  only  by  its  thoroughly  workmanlike 
appearance,  but  by  the  arrangements  made  for  keeping  it  in  per- 
fect working  order.  The  engines  are  periodically  "indicated"; 
boilers  examined  and  properly  cleaned  ;  temperature  taken  of 
feed  and  condensing  waters  ;  arc  lamps  brought  in,  in  turn,  off 
the  line  for  cleaning  and  repairs,  and  many  other  little  attentions 
paid  that  second  rate  engineers  would  neither  think  of  nor  be 
competent  to  undertake,  but  which  greatly  conduce  to  long 
life  and  efficiency. 

It  is  greatly  to  be  regretted  that  no  station  records  are  kept 
which  would  enable  the  cost  of  production  per  K.w.h.  to  be 


known,  but  figures  are  given  below  which  will  prove  of  great  in- 
terest to  many  station  men,  and  which  certainly  show  a  most 
satisfactory  result.  The  accompanying  diagram  gives  the  gen- 
eral arrangement  of  the  plant.  The  switchboard  being  on  a 
raised  platform,  is  a  very  convenient  and  sightly  feature  ;  while 
the  pumps,  being  in  the  engine  room,  are  thus  under  the  engin- 
eer's immediate  supervision.    Another  excellent  plan  :  The  two 


1 1 


halves  of  the  shafting  are  connected  by  a  clutch,  which  permits 
of  any  desired  combination  of  engine  and  dynamo. 

The  electric  light  employees  are,  wiih  their  salaries  :  One  en- 
gineer at  $700  per  annum  ;  one  fireman  at  $1.25  per  day.  It  has 
already  been  explained  that  the  two  firemen  take  line  work  week 
about,  with  their  firing  shift,  so  the  expense  of  a  trimmer  is 
saved  ;  and  as  the  cost  of  installing  lamps  in  houses  is  paid  for 
by  the  consumer,  outside  help  can  be  employed  for  that  purpose, 
entailing  no  expense  on  the  station.  Wood  foi  fuel  costs  $1.75 
per  cord,  and  is  consumed  at  the  rate  of  5  cords  per  night  in 
winter  and  3  in  summer.  The  operating  expenses  of  the  entire 
plant,  arc  and  incandescent,  are,  therefore,  taking  no  account 
of  such  items  as  oil,  waste,  repairs,  &c.,  of  which  no  data  are 
given  : 

Engineer  at  $700   $  700 

Fireman  at  $1.25  per  day   460 

Fuel  (7  summer  and  5  winter  months)  2,435 
Carbon  estimate   570 

Total   $4,165 

The  capacity  of  the  incandescent  plant  is  2,000  16  CP.  lamps, 
of  which  nearly  1,400  are  already  installed  and  running  ;  and  40 
2,000  CP.  arcs.  The  prices  per  lamp  vary  from  30c.  per  month 
for  residences  to  8oc.  for  hotels,  being  based  on  the  number  of 
hours  of  illumination  ;  and  taking  one-third  of  the  number  at 
60c.,  and  the  remainder  at  30c.,  which  certainly  allows  a  margin, 
gives  a  yearly  income  of  $5,468.22.  This  leaves  a  balance  of 
$1,303,  against  which  must  be  placed  the  miscellaneous  items, 
unspecified  lamp  renewals  being  at  the  consumer's  expense. 
This  balance  will  remain  a  net  profit,  and  will  probably  be 
enough  to  pay  the  salaries  of  the  waterworks  engineer  and  fire- 
man. Or  it  can,  if  preferred,  be  drawn  upon  to  pay  interest  on 
the  bonds  sold  to  provide  the  cost  of  the  electric  installation. 
Then  it  would  appear,  that  working  the  incandescent  plant  at 
two-thirds  of  its  rated  capacity,  brings  in  a  sufficient  income  to 
defray  its  own  expenses,  pay  off  its  own  debt,  and  do  the  town 
lighting  free;  besides  all  the  indirect  advantages  indicated  above. 
It  is  perfectly  obvious  that  the  remaining  third  of  the  capacity 
will  bring  in  a  net  income  that  may  be  used,  as  municipal  in- 
come, in  streets  or  public  buildings,  market  house,  &c.,  and  will 
be  a  still  further  advantage  to  the  public.  The  writer  believes 
that  the  advantages  of  municipal  ownership,  as  regarded  from 
the  purely  theoretical  standpoint,  are  fully  realized  in  the  above 
case,  and  are  equally  attainable  in  every  other  case  when 
accompanied  by  caution,  enterprise  and  public  spirit. 


THE  WELSBACH  GAS  BURNER, 

The  process  employed  in  manufacturing  the  mantles  used  in 
the  Welsbach  incandescent  gas  burners,  which  are  now  so  well 
known  in  London,  is  one  of  considerable  interest  and  delicacy. 
These  mantles,  upon  which  depends  the  distinctive  character  of 
the  Welsbach  light,  are  a  sort  of  elongated  hood,  which  hangs 
over  the  burner  and  becomes  brilliantly  incandescent  in  the  heat 
of  the  flaiTie.  They  are  made  of  fine  cotton  netting,  carefully 
washed  in  order  to  render  it  chemically  clean.  The  first  step  is 
to  soak  these  cotton  mantles  in  a  complex  fluid  containing  salts 
of  a  number  of  eaithy  metals.  They  are  then  dried,,  and,  after 
undergoing  one  or  two  intermediate  operations,  are  strongly 
heated  in  a  Bunsen  flame,  by  which  the  cotton  is  burnt  away. 
The  skins  or  films  which  are  left  behind  consist  of  the  sub- 
stances dissolved  in  the  fluid  just  mentioned,  and  are  so  fragile 
as  to  crumble  to  dust  at  a  touch.  To  make  them  sufficiently 
strong  to  bear  handling  they  are  dipped  in  collodion,  and  after 
being  trimmed  with  scissors  wetted  with  methylated  spirit,  are 
packed  in  boxes  for  distribution.  The  light  obtained  as  a  re- 
sult of  this  treatment  is  comparatively  rich  in  actinic  rays,  so 
that  it  IS  quite  possible  to  take  good  photographs  by  means  of  it, 
and  it  is  claimed  that  less  gas  is  consumed  to  produce  a  given 
amount  of  light  than  in  other  forms  of  burner,  and  that  less 
heat  is  developed.  The  company  which  owns  the  patents  for 
this  country  has  lately  brought  out  a  novel  form  of  glass  chimney, 
which  consists  of  a  ring  of  elliptical  glass  rods  held  in  position 
by  brass  bands  at  the  top  and  bottom.  This  is  stated  to  be  less 
liable  to  break  than  the  ordinary  chimney,  and  moreover,  to 
yield  a  more  diffused  light. 


It  is  proposed  10  extend  the  Montreal  Park  &  Island  Railway  lo  the  vil- 
lage of  St.  Laurent. 
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THE  CANADIAN  GENERAL  ELECTRIC  COMPANY'S 
WORKS  AT  PETERBORO' 

The  Peteiboro'  factories  of  the  Canadian  General  Electric 
Co.  (Ltd.)  are  in  extent  by  far  the  largest  in  the  Dominion,  and 
for  completeness  of  appointment  and  variety  of  output  are  pro- 
bably unsurpassed  in  America.  An  examination  of  the 
ground  plan  of  the  works  as  given  below  reveals  at  a  glance  the 
great  care  in  arrangement  and  minute  attention  to  detail  with 
which  every  possible  facility  has  been  provided  for  handling  the 
immense  output  of  the  shops  through  the  various  stages  of 
manufacture  from  its  entrance  as  raw  material  to  its  final  ship- 
ment as  finished  apparatus. 

The  factories  are  located  in  an  admirably  situated  enclosure 
of  some  forty  acres,  in  the  soufh-west  corner  of  the  town. 
Switches  from  the  main  track  of  the  Grand  Trunk  and  C.  P.  R. 
lines  extend  through  the  grounds  and  provide  for  the  rapid  and 
economical  handling  of  all  materials  used.  The  three  hundred 
horse-power  lequired  for  the  different  shops  is  furnished  by  in- 
dividual motors  conveniently  located,  receiving  their  current  from 
an  isolated  power  house,  which  is  in  itself  a  model  of  central 
station  construction.  The  three  principal  buildings,  the  main 
machine  shop,  the  tube  and  carpentering  shop  and  the  wire 
shop,  have  an  aggregate  floor  space  of  some  75,000  square  feet. 


on  a  scale  which  should  for  some  time  at  least  meet  all  possible 
developments  of  the  business.  In  the  wire  works  provision  is 
made  for  turning  out  insulated  wire  of  every  description  from 
standard  weatherproof  or  C.  C.  rubber  covered  to  flexible  cord 
or  armoured  cable. 

A  recent  departure  of  the  company  is  into  the  field  of  car 
building,  and  the  cars  so  far  completed  show  a  solidity  of  con- 
struction combined  with  quiet  elegance  of  finish  which  it  would 
be  difficult  to  excel. 

In  so  brief  a  sketch  as  this,  it  is  impossible  to  do  more  than 
touch  on  the  many  and  interesting  features  presented  by  the 
factories  of  the  Canadian  General  Electric  Co.,  but  to  anyone 
interested  in  the  enormous  development  of  electrical  industries 
in  the  last  few  years,  a  day's  visit  to  the  company's  works  at 
Peterboro'  will  prove  an  instructive  and  fiuitful  experience. 

QUESTIONS  AND  ANSWERS. 

W.  R.  R.,  Stayner,  Ont.,  writes  :  i.  What  is  the  maximum 
voltage  of  electric  current  that  a  Blake  telephone  transmitter 
will  stand  without  effect  on  its  action  ?  2.  Why  will  it  not 
stand  any  amount  of  current  ?  3.  What  is  meant  by  a  multi- 
phase alternating  dynamo? 

Ans.  I. — The  best  results  are  obtained  from  a  Blake  transmitter 
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UNDERGROUND  TUBING  '  


Ground  Plan  of  General  Electric  Company's  Works,  Peterboeo',  Ont. 


and  there  are  besides  some  fifteen  smaller  buildings  devoted 
to  various  purposes. 

As  might  naturally  be  expected  the  most  striking  feature  of 
these  factories  is  the  great  variety  of  the  work  required  to  be 
be  turned  out.  A  recent  visit  to  Peterboro'  showed  in  a  hurried 
run  through  the  works  over  how  wide  a  range  of  work  their 
operations  actually  extended.  On  the  mam  floor  of  the  machine 
shop,  wereincourse  of  construction  atthe  same  timethe  threehuge 
1,000  horse  power  double  unit  generators  for  the  Montreal  Street 
Railway  Co.;  incandescent  dynamos,  alternating  and  direct 
current,  coming  through  literally  by  the  dozen  ;  "Wood"  arc  ap- 
paratus, which  the  company  has  adopted  as  standard  ;  mining  ap- 
paratus, drills,  generators  and  locomotives  ;  street  railway  motors 
of  the  well  known  C.  G.  E.  800  type  ;  direct  connected  units  com- 
plete with  their  engines  ;  transformers  ;  snow  sweepers,  etc.  The 
galleries  are  devoted  to  the  manufacture  of  the  smaller  parts  of  the 
heavy  machinery  and  to  the  lighter  class  of  apparatus  and  supplies: 
Type  "  K"  controllers  ;  Thomson  recording  watt-meters  ;  in- 
dicating instruments  of  all  kinds  ;  arc  lamps  ;  sockets  and  lamp 
bases  :  porcelain  rosettes  and  cutouts,  and  the  thousand  and  one 
other  minutiae  which  go  to  make  up  a  complete  electrical  sys- 
tem. In  the  lamp  works,  recently  removed  from  Hamilton,  the 
different  departments  are  thoroughly  equipped  for  the  manu- 
facture of  incandescent  lamps  of  the  most  approved  type,  and 


when  the  current  in  the  primary  circuit  is  from  1-2  amp.  A 
pressure  of  from  1-2  volts  will  cause  such  a  current  to  flow 
through  an  ordinary  Blake  transmitter  and  induction  coil.  2. 
If  the  voltage  is  increased  more  current  will  flow,  the  carbon 
button  at  the  point  of  contact  with  the  platinum  spring  will  be 
burnt,  thus  blurring  the  articulation.  If  still  more  current  is 
sent  through,  the  insulation  of  the  wire  of  the  induction  coil  will 
be  destroyed  and  possibly  the  wire  itself  fused.  3.  A  dynamo 
supplying  several  circuits  with  alternating  current,  of  the 
same  frequency  on  all  circuits,  but  differing  in  phase  by  pre- 
determined amounts  in  different  circuits. 

W.  B.  S.,  Montreal,  writes  :  I  note  L.  O'  C.'s  remarks  re  broken 
wires  near  commutator,  and  may  say  that  I  have  had  similar 
trouble  with  a  motor  having  a  Gramme  ring  armature  which  was 
manufactured  by  a  United  States  firm.  I  tried  the  efifect  of 
soldering  on  a  piece  of  heavier  wire  and  leading  it  to  the  com- 
mutator, but  even  this  broke  in  the  middle,  the  soldering  of  the 
pieces  both  at  armature  wire  end  and  commutator  end  remain- 
ing intact.  As  I  made  sure  that  the  motor  was  right  every  other 
way,  I  fear  there  must  be  some  additional  cause  as  well  as  vibra- 
tion to  account  for  this,  and  would  (like  friend  L.  O'  C.)  be  glad 
of  enlightenment. 

An.S. — Staying  the  leads  by  weaving  them  together  is  a  better 
preventative  than  stiffening  them  individually  with  an  auxiliary 
wire.  The  latter  plan  by  the  added  weight  to  the  wire  may 
sometimes  increase  the  tendency  to  injurious  vibration.  Staying 
by  weaving  is  generally  found  to  overcome  the  trouble. 
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DIRECT  CURRENT  MOTOR  AND  DYNAMO  DESIGN.*— I. 

BY  Gano  S.  Dunn. 
I  wish  to  refer  to  night  to  several  features  of  direct  current 
motor  and  generator  design,  and  not  to  pretend  to  cover  the 
whole  subject,  and  I  trust  this  will  not  be  without  interest  to 
you. 

The  first  point  I  wish  to  bring  out  is  how  very  imperfect  are 
our  means  of  rating  electrical  machinery.  We  have  good  means 
of  rating  other  machinery,  but  we  do  not  have  good  means  of 
rating  electrical  machinery.  The  steam  engine  is  rated  by  the 
diameter  of  its  cylinder  and  length  of  stroke  and  its  speed. 
It  is  not  sold  by  horse  power,  because  an  engine  which 
could  develop  100  horse  power  3-ioths  cut-off  would  de- 
velop 200  horse  power  at  6-ioths  cut-off.  In  electricity 
the  problem  is  similar,  but  we  have  no  way  of  rating 
motors  by  the  diameter  of  cylinder  and  length  of  stroke 
as  they  have  in  steam  engine  practice,  and  we  are  con- 
tinually suffering  on  this  account.  Water  wheels  are  not  sold 
by  horse  power.  You  do  not  buy  a  50  horse  power  water  wheel  ; 
you  buy  a  28-inch  water  wheel  and  run  it  at  so  many  feet  head, 
and  then  figure  out  how  much  power  you  can  get  from  it,  and  if 
is  is  not  enough,  you  buy  a  30-inch  wheel. 

The  limits  of  loading  an  electric  motor  are  really  two  only  ; 
namely,  you  have  reached  the  load  of  a  motor  when  it  begins  to 
heat  so  much  that  it  is  dangerous  to  continue  to  run  it,  and  you 
have  also  reached  its  limit  of  load  when  it  spaiks  so  badly  that 
if  you  run  it  longer  it  will  destroy  its  commutator.  There  are 
builders  to-day  who  build  a  motor  which  will  have  a  very  high 
efficiency  at  one-third  load,  but  which  will  spark  if  it  is  over- 
loaded, and  there  are  other  makers  who  build  a  machine  which 


Fig.  I. 

has  not  a  high  efficiency  at  light  loads,  but  which  will  stand 
three  and  four  times  normal  load  without  sparking.  Now  both 
of  those  motors  are  listed  in  the  catalogues,  are  charged  for  and 
are  known  as,  let  us  say,  10  horse  power  motors. 

If  you  buy  a  10  horse  power  motor  without  knowing  some- 
thing about  these  facts — it  is  possible  that  you  will  be  very  much 
disappointed.  If  it  is  agreed  that  we  should  call  a  motor  that 
runs  at  about  6  horse  power,  but  is  capable  of  running  at  10 
horse  power  continuously  without  dangerous  overheating,  but 
will  never  be  called  upon  for  more  than  10  horse  power, — if 
we  should  agree  to  call  such  a  motor  a  10  horse  power  motor, 
very  well.  But  then  we  ought  to  call  the  motor  which  is  used 
in  crane  service,  which  is  called  upon  for  30  or  40  horse  power 
for  periods  of  ten  minutes  at  intervals,  something  more  than,  or 
diff'erent  from,  10  horse  power,  and  the  builder  ought  not  to  be 
obliged  to  make  one  motor  fill  one  user's  requirements  and  an- 
other user's  requirements,  when  their  requirements  differ  so 
much.  Suppose  we  sell  two  10  horse  power  motors  to  ordinary 
customers.  We  may  hear  a  report  from  one  of  them  that  this 
motor  is  not  a  good  motor  ;  it  does  not  give  85  per  cent,  effi- 
ciency at  one-third  load.  While  the  other  one  will  say  this 
motor  is  not  a  good  motor  ;  it  sparks  very  badly  when  loaded  to 
300  per  cent,  of  its  normal  load  for  a  few  moments.  In  view  of 
these  facts  horse  power  is  not  a  fair  way  to  rate  machines. 

The  lines  between  these  kinds  of  motors  are  not  so  distinctly 
drawn  as  I  have  pointed  out,  but  for  the  purposes  of  illustration 
I  have  shown  here  two  curves,  A  and  B,  Fig.  1.  A  is  the  curve 
of  a  motor  of  the  kind  first  mentioned  above.  It  is  e.xpected  to 
run  at  6  horse  power  average,  can  give  10  horse  power  all  day 
long  if  you  require  it,  but  must  not  give  any  more,  and  has  a 

*  A  lecture  delivered  before  the  New  York  Electrical  Society,  November  27,  1894, 


very  high  efficiency  at  light  loads.  .Such  a  motor  is  an  ordinary 
power  motor  for  running  a  printing  or  machine  shop.  The 
other  motor,  whose  curve  is  shown  at  h,  is  a  motor  whose  effi- 
ciency at  light  loads  is  very  low  ;  it  is  not  much  more  than  half 
of  the  former.  But  its  efficiency  at  full  load  is  exactly  equal, 
and  at  overload  is  even  higher  than  this  other  motor.  Motor  i; 
is  much  superior  for  its  work  to  the  former  motor,  because 
whenever  it  does  run  it  runs  at  three  times  its  rated  load,  and 
motor  A,  whenever  it  runs,  as  I  will  show  later,  runs  at  only  one- 
third  its  rated  load.  Put  motor  b  on  the  load  that  A  is  built  for, 
and  A  on  the  load  that  15  is  built  for,  which  is  what  you  are  likely 
to  do,  and  you  will  not  secure  the  best  results. 

This  A  curve  machine  is  the  type  of  ordinary  power  motor 
running  machinery  by  a  belt.  The  B  curve  machine  is  a  type  of 
lailway  motor  or  motor  for  operating  cranes,  or  for  other  inter- 
mittent and  very  heavy  work.  These  two  conditions  affect  the 
design  of  a  motor  very  much,  and  the  way  they  affect  it  is  this  : 
At  the  point  C  both  motors  have  the  same  efficiency.  That 
means  that  the  losses  in  both  motors  are  equal.  But  why,  then, 
does  curve  A  differ  from  B  ?  The  difference  is  in  the  distribution 
of  the  losses.  The  losses  in  a  motor  are  of  two  kinds,  fixed  and 
variable.    The  fixed  losses  are  the  losses  due  to  field  current. 


Two  Pole,  Two  Circuit 


Four  Pole,  Four  Circuit,  Four  Brushes, 
In  Multiple. 


Four  Pole,  FourCircuit  Cross  Connected 
Two  Brushes  or  Four  Brushes. 
In  Multiple. 


Four  Pole, Two  Circuit  Ring 
Two  Brushes  or'FoTr  BijJshes, 
In  Multiple. 


Four  Pole,  Two  Circuit  Drum 
Two  Brushes  or  Four  Brushes, 
In  Multiple. 


Eight  Pole, Two  Circuit  Drum 
Two  Brushes,  or  Four, 
Six  ot  Eight  Brushes, 
In  Multiple. 


Fig.  2. 


hysteresis  and  eddy  currents,  brush  friction  and  bearing  friction. 
The  variable  losses  are  the  losses  due  to  armature  resistance 
and  the  losses  due  to  commutation.  Now  motor  A  is  a  machine 
with  a  small  magnetic  circuit  using  comparatively  few  lines  of 
force.  Therefore  the  wire  that  is  wound  around  the  magnetic 
circuit  to  keep  it  excited  need  not  be  very  great,  and  therefore 
will  take  but  a  small  amount  of  current  to  energize  it.  The  iron 
in  the  armature  will  be  small  in  quantity,  and  therefore  the  hys- 
teresis and  eddy  currents  will  be  low,  and  the  bearings  will  be 
rather  light  because  this  motot  is  never  called  upon  for  more 
than  rated  load.  Therefore  the  fixed  losses  are  light.  The 
variable  losses,  such  as  armature  resistance  and  commutation 
losses,  may  be  high  in  this  machine  without  detriment.  The 
reverse  of  these  conditions  is  true  in  machine  B.  These  points 
are  of  great  importance,  but  they  have  not  received  attention. 

As  a  result  of  tests  made  on  about  200  power  motors,  at  the 
instance  of  Mr.  H.  L.  Lufkin  of  the  Crocker- Wheeler  Co.,  it  was 
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found  that  these  200  motors  on  actual  commercial  circuits  did 
not  average  one-third  of  their  load.  The  readings  were  taken 
in  this  manner.  It  is  customary  wherever  a  motor  is  installed 
to  put  in  a  meter  that  measures  the  current  taken.  Now  if  this 
were  a  10  horse  power  motor  and  ran  10  hours  per  day,  it  ought 
to  have  100  horse  power  hours  for  every  day  it  runs.  The  meter 
readings  v/ere  taken  and  the  average  was  between  25  and  30  per 
cent,  of  the  power  that  the  motor  could  have  piven  according  to 
what  was  stamped  on  its  name  plate.  Now  if  we  build  a  motor 
with  the  kind  of  an  efficiency  curve  B,  and  use  it  for  a  purpose 
such  as  I  have  just  spoken  of,  where  a  motor  averatjes  only  one- 
third  load,  it  is  practically  equivalent  to  taking  a  motor  of  only 
one-half  the  efficiency. 

Another  thing  with  regard  to  the  rating  of  motors  is  the  speed. 
Other  things  being  equal,  a  high  speed  motor  is  cheaper  to  build 
than  a  low  speed  one.  It  is  a  smaller  machine  operated  at 
greater  activity.  If  brought  to  the  same  speed  it  would  have 
less  power.  A  motor,  to  be  compared  carefully,  ought  to  have 
these  points  determined  : 

1.  At  what  portion  of  its  load  does  it  commence  to  spark? 

2.  At  what  portion  of  its  load  will  its  temperature  rise  abnor- 
mally ? 

3.  What  is  its  efficiency  at  various  points? 

4.  At  what  speed  does  it  run  ? 

Reduce  all  these  things  to  a  common  basis  and  you  have  a 
fair  method  of  comparing  motors. 

Too  much  importance  has  heretofoie  been  attached  to  full 
load  efficiencies.  Motor  engineers  boast  that  their  machines 
have  90  per  cent,  efficiency,  and  some  other  maker's  machines 
have  only  88  per  cent,  efficiency.  They  speak  of  the  highest 
efficiency  that  the  machine  is  capable  of,  or  of  the  efficiency  of 
which  they  are  most  proud.  Now  that  may  not  be  the  efficiency 
which  the  customer  wants  to  know.  There  are  many  cases 
where  a  motor  of  85  per  cent,  efficiency  would  take  less  current 
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to  run  a  printing  office  than  a  motor  of  90  per  cent,  efficiency, 
for  this  reason  :  At  point  D,  Fig.  i  is  a  motor  of  90  per  cent, 
efficiency.  But  the  printing  office  runs  at  only  about  one-third 
the  power  of  its  motor,  and  would  therefore  realize  the  efficiency 
at  B  ;  whereas  at  point  E  here  is  a  motor  which  has  85  per  cent, 
efficiency,  and  if  the  printer  bought  that  he  would  realize  the 
efficiency  at  A,  which  is  much  higher  than  that  at  B. 

The  next  feature  to  which  I  wish  to  call  your  attention  is  the 
most  recent  methods  of  winding.  I  cannot  go  into  this  more 
than  slightly,  but  it  might  be  well  to  give  some  idea  of  what  they 
are.  In  winding  bi-polar  machines,  windings  are  all  on  the  same 
principle  ;  they  are  two-circuit.  As  the  current  leaves  the 
brush,  in  diagram  A  Fig.  2,  *  half  goes  down  one  side  of  the 
armature  and  half  down  the  other  and  joins  the  bottom  brush 
and  goes  out.  Now  there  is  not  much  room  for  modifications 
in  that  winding.  It  can  be  made  ring  or  drum,  and  that  is  prac- 
tically all.  But  when  we  come  to  the  multi-polar  machines  there 
is  a  great  variety  of  windings  which  we  can  use.  If  we  imagine 
B,  Fig.  2,  to  be  a  4-pole  machine,  with  an  armature  a  ring  in 
which  the  wire  is  wound  around  and  around,  then  the  cunent 
may  be  taken  off  this  armature  by  brushes  P,  N,  P,  N.  These  are 
the  field  magnets  of  alternate  polarity  and  each  field-magnet 
generates  a  portion  of  the  total  current.  This  is  called  4-circuit, 
because  there  aie  four  circuits  from  which  the  current  is  col- 
lected in  the  armature. 

The  earliest  multi-polar  machines  were  wound  in  this  fashion, 
but  there  are  some  objections  to  it.   If  one  pole  is  stronger  than 

*  From  "The  Practical  Management  of  Dynamos  and  Motors,"  by  F.  B.  Crocker 
&  S.  S.  Wheeler. 


its  neighbor,  then  when  it  sends  its  current  to  be  collected  it  will 
be  under  greater  pressure  than  the  one  coming  from  the  other 
pole,  and  if  there  is  sufficient  difference  will  neutralize  it  and 
send  a  reversed  current  through  its  winding.  This  causes  heat- 
ing, diminishes  output  and  reduces  the  efficiency  of  the  ma- 
chine. Now  it  is  very  easy  for  one  magnet  to  become  weaker 
than  another  one  in  an  actual  machine.  Suppose,  for  instance, 
that  the  bearings  of  the  machine  wear.  The  armature  will 
settle  down  and  will  be  nearer  the  bottom  magnets  than  it  will 
be  to  the  top,  and  they  will  make  stronger  currents  than  the  top 
ones  will.  Then  again,  if  the  windings  on  the  magnets  are  not 
very  carefully  made,  and  one  has  a  few  more  turns  of  wire  than 
the  other,  it  will  be  stronger,  and  there  are  a  great  many  ways 
that  the  effect  of  inequality  of  electromotive  forces  generated 
under  the  poles  will  produce  very  bad  results. 

To  overcome  this,  windings  were  invented  which  are  called 
2-circuit  windings.  The  object  of  the  2-circuit  winding  is  that 
the  wire  shown  in  D,  Fig.  2,  instead  of  going  along  always  under 
the  weak  pole,  between  every  section  cuts  across  and  goes 
under  a  strong  pole  and  comes  back,  and  the  winding  under  the 
strong  pole  cuts  across  every  other  section  to  the  weak,  so  that 
by  the  time  the  brush  is  reached,  the  windings  have  each  had 
acting  upon  them  both  the  weak  and  strong  poles,  and  the 
result  has  been  to  make  equal  electromotive  forces  and  produce 
no  trouble. 

In  actual  winding  these  connections  are  not  made  on  the 
armature  in  this  form  of  two-circuit  winding,  but  are  made  inside 
the  commutator.  This  commutator  is  of  the  kind  shown  in  Fig. 
3.  Every  bar  is  connected  to  the  bar  directly  oppositeto  it  by 
a  bird-wing  form  of  connecter.  The  connecter  is  shaped  in  the 
following  way  :  It  starts  down,  goes  over  in  the  form  of  a  bird- 
wing,  goes  inside  about  an  inch,  and  after  it  has  reached  the 
under  layer  of  windings  it  makes  the  rest  of  its  circuit  until  it 
gets  down  to  the  bottom.  The  armature  is  wound  the  same  as 
a  4-circuit  armature,  but  when  its  ends  are  put  into  the  commu- 
tator, these  cross  connecters  have  the  effect  of  making  the  alter- 
nate poles  generate  part  of  the  electromotive  force,  as  shown  in 
the  diagram.  The  armature  I  have  described  is  but  one  kind 
of  a  2-citcuit  armature,  but  there  are  other  kinds  that  are  used 
just  about  as  much.  The  other  kind  of  armature  is  not  wound 
in  ring  form,  but  is  like  that  shown  at  E  in  Fig.  2.  Now  the 
armature  I  have  just  described  was  wound  as  a  cell,  which  was 
connected  to  another  on  the  other  side.  There  will  be  no  short 
circuiting  due  to  unequal  voltages.  (A  model  of  this  kind  of  an 
armature  was  exhibited.)  I  will  not  describe  farther  the  2-circuit 
windings,  since  they  are  all  on  the  same  principle. 

There  is  another  advantage  in  the  2-circuit  winding  besides 
stopping  the  interaction  of  parts  of  the  armature  against  itself  ; 
and  that  is,  that  for  very  high  voltage  machines,  if  we  had  a 
4-circuit  armature  as  previously  described  in  B,  Fig.  2,  the  wire 
under  each  pole  would  have  to  generate  full  voltage.    In  a  500 
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volt  machine,  each  pole  would  have  to  generate  500  volts,  so 
that  the  little  current  it  contributed  would  be  at  the  same  pres- 
sure as  the  other  current.  That  necessitates  fine  wire.  If  there 
are  only  two  circuits  each  pole  contributes  only  half  the  voltage 
and  the  wire  may  be  of  twice  the  size,  which  is  a  very  important 
consideration.  When  we  get  into  very  large  machines,  how- 
ever, then  the  wire  gets  too  big  for  us  to  handle  in  2-circuit 
machines  and  we  go  back  to  the  4-circuit  windings. 

The  next  form  of  winding  that  I  wish  to  describe  is  one  in  use 
by  the  General  Electric  Co.  and  known  as  a  double  winding. 
The  reason  for  a  double  winding  is  this  :  It  is  a  rule  among 
electricians  that  the  voltage  between  any  two  bars  of  the  com- 
mutator must  not  be  greater  than,  say,  20  volts.  If  it  is  much 
greater  in  a  large  machine,  any  little  accident — a  piece  of  carbon 
— would  make  a  flash,  and,  once  started,  the  whole  commutator 
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would  blaze  and  there  would  be  a  short  circuit  and  great  trouble. 
To  keep  that  down  the  voltage  between  the  bars  must  be  kept 
down  low. 

The  voltage  generated  by  a  machine  is  proportional  to  the 
size  of  the  magnets  and  ihh  number  of  the  windings.  Now  as 
the  magnets  get  large  the  windings  need  be  fewer  in  oroer  to 
generate  the  same  voltage.  As  our  machines  get  larger  and  our 
magnets  get  larger  we  only  need  a  few  turns  of  the  heavy  con- 
ductors on  the  armature  to  give  us,  say,  1 10  volts  for  lighting. 
We  soon  reach  the  point  where,  say,  10  turns  on  the  armature 
would  be  enough  to  give  us  110  volts.  That  would  give  us  10 
sections  to  our  commutator,  and  as  half  the  sections  are  on  one 
side,  and  half  on  the  other,  that  would  give  us  only  five  sections 
of  the  commutator  among  which  to  distribute  no  volts  and  that 
would  be  more  than  our  limit.  Now  what  are  we  to  do  ?  We 
cannot  increase  the  number  of  turns  because  we  could  get  more 
voltage  than  we  wanted.  We  cannot  decrease  the  size  of  the 
magnets  because  then  we  would  have  sparking  and  armature 
reaction  and  other  troubles.  There  are  two  things  for  us  to  do; 
one  is,  to  use  the  multi-polar  machines,  which  have  a  number  of 
small  magnets  each  contributing  to  the  total  current,  or  to  use 
the  form  of  winding  shown  in  Fig.  4.  Now  in  this  diagram 
there  are  ten  coils  and  ten  commutator  bars  belonging  to  each 
winding.  When  we  use  the  windings  in  conjunction  we  have 
the  voltage  due  to  ten  coils  and  the  commutator  bars  due  to 
twenty,  and  that  is  achieved  in  this  manner.  The  windings  are 
wound  just  as  if  they  belonged  to  two  different  machines.  One 
winding  is  entirely  disconnected  from  the  other  and  it  gene- 
rates, say,  Its  1 10  volts  with  its  few  commutator  bars — too  few 
to  be  used  by  itself  The  other  winding  is  entirely  separate 
and  it  generates  its  no  volts  with  few  commutator  bars — too 
few  to  be  used  by  itself.  But  when  we  put  these  two  windings 
together,  then  we  have  still  no  volts,  but  we  have  double  the 
current,  because  each  of  the  windings  contributes  some,  and  we 
have  double  the  number  of  commutator  bars.  Now  that  is  in 
reality  just  like  two  dynamos.  The  brushes  are  made  so  wide 
that  they  cover  at  least  two  of  the  commutator  bars,  so  that  each 
winding  is  free  to  contribute  its  share  of  the  current,  no  matter 
what  the  position  of  the  armature  is.  We  have  shown  this  for 
a  bi  polar  machine.  But  if  we  go  into  multi-polar  machines  we 
will  soon  reach  a  size  where  we  are  agin  face  to  face  with  it,  and 
we  would  have  to  increase  our  poles  and  would  soon  catch  up 
with  this  difficulty  again,  and  this  method  of  double  winding  is 
an  excellent  one  for  overcoming  it.  It  has  also  the  advantage 
that  the  collection  at  the  brush  is  better. 


A  FEW  TELEPHONE  FIGURES. 

There  are  now  in  operation  in  the  United  States  alone  more 
than  half  a  million  miles  of  telephone  line,  bringing  into  speak- 
ing relations  over  250,000  telephonic  subscribers,  and  employing 
in  daily  service  over  600,000  telephones,  by  means  of  which 
600,000,000  messages  are  transmitted  annually.  These  figures, 
given  on  the  authority  of  Mr.  Arthur  V.  Abbott  of  the  Chicago 
Telephone  Company,  most  graphically  portray  the  remarkable 
proportions  which  Prof.  Bell's  invention  has  assumed.  The 
earliest  application  of  the  telephone  necessitated  a  wire  extend- 
ing from  each  station  to  every  other  one  with  which  communica- 
tion was  desired.  How  impractical  a  method  this  is,  however, 
for  covering  a  territory  of  any  magnitude  can  be  seen  without 
much  difficulty.  In  both  New  York  and  Chicago,  for  example, 
about  io,ooo  subscribers  have  telephonic  communication.  The 
most  compact  system  of  underground  circuits  needs  about  four 
square  inches  for  every  100  lines,  so  that,  to  unite  each  of  the 
10,000  subscribers  with  the  remaining  9,999  would  require  a  space 
of  more  than  a  yard  square  simply  to  contain  the  necessary  con 
ductors.  No  present  city  street  could  afford  the  required  room 
for  the  subways.  If  communication  were  thus  attempted,  each 
subscriber,  according  to  Mr.  Abbott's  figures,  would  require 
nearly  200  miles  of  cable,  and  should  the  distribution  be  under- 
taken by  means  of  aerial  wires,  pole  lines  1,000  feet  high  would 
be  required  to  accommodate  the  necessary  circuits.  It  is  to  the 
impossible  complexity  of  such  a  system,  which  became  apparent 
even  in  the  earliest  telephonic  days,  that  the  telephone  central 
station  and  the  telephone  switchboard  owe  their  origin  and  de- 
velopment, accomplishing  to-day  results  whose  convenience  and 
importance  are  all  but  lost  sight  of  in  the  busy  whirl  of  exist- 
ence, and  can  perhaps  be  best  appreciated  only  by  comparison 
with  the  meagre  telephone  facilities  of  a  dozen  years  ago. — 
Cassier's  Magazine. 


SPARKS. 

It  is  said  to  be  the  intention  of  the  LoniJon  Street  Railway  Co.  to  again 
/ask  permission  from  the  Ontario  Legislature  to  extend  their  lines  to  Spring- 
bank. 

1  he  new  power  station  of  the  Petrolea,  Ont.,  Light,  Heat  &  Power  Co., 
.  will  shortly  be  completed.    The  motive  power  will  consist  of  a  125  h.  p. 
engine  and  boiler. 

^  The  construction  of  an  electric  railway  between  the  town  of  CoIIingwood 
■/and  the  village  of  Nottawa,  is  said  to  be  receiving  the  favorable  consideration 
of  local  capitalists. 

The  Central  Telphone  Co.,  Limited,  has  been  incorporated  with  a  capital 
of  $3,000  to  construct  lines  along  the  route  of  the  Nova  .Scotia  Central  Rail- 
way, from  Bridgewaler  to  New  Germany,  N.  S. 

Mr.  Myles,  President  of  the  Hamilton,  Grimsby  &  Beamsville  Electric 
Railway,  is  reported  to  have  announced  that  the  earnings  of  the  road  for 
the  first  two  months  of  its  operation  reached  upwards  of  $4,000. 

The  Seaforlh  Electric  Light  Co.,  which  recently  purchased  the  municipal 
lighting  plant,  and  have  since  erected  a  power  station,  are  operating  800 
inc.  and  75  arc.  lights,  and  are  said  to  have  one  of  the  best  equipped  plants 
In  Ontario. 

Mr.  H.  S.  Thornberry,  of  the  Toronto  Electrical  Works,  would  like  to 
secure  the  address  of  manufacturers  of  wood  cases  for  electrical  bells  and 
such  like  apparatus.  It  is  a  singular  fact  that  he  has  not  found  in  any  of 
the  electrical  journals  the  name  of  a  manufacturer  in  this  line. 

The  St.  John,  N.  B.,  Electric  Railway  Co.  have  threatened  to  sue  the  city 
for  damages  for  having  been  compelled  to  desist  running  their  cars  until  all 
the  wires  blown  down  by  the  recent  storm  were  repaired.  The  company 
contended  that  some  of  their  lines  could  be  operated  with  safety  under  the 
existing  circumstances. 

The  town  of  Richmond,  Que. ,  with  a  population  of  3,000,  has  two  electri: 
light  systems,  two  telegraph  offices,  two  telephone  exchanges,  a  burglar 
a  arm  detective  line,  and  is  to  be  the  headquarters  of  the  Richmond  Water 
Power  &  Manufacturing  Co.  In  this  town,  at  least,  it  cannot  be  said  that 
electricity  is  in  its  infancy. 

Mr.  H.  W.  W.  Kent,  manager  of  the  N.  W.  and  B.  I.  Co.,  has  gone  to 
the  Kootenay  country  and  will  first  establish  an  exchange  at  Three  Forks. 
The  different  mines  in  the  neighborhood  will  be  connected.  Nelson  and 
Kaslo  have  exchanges  at  present  and  these  will  be  inspected  by  Mr.  Kent 
and  possibly  improved.    He  expects  to  be  away  a  couple  of  months  or  so. 

Mr.  T.  Viau,  chief  promoter  of  the  proposed  electric  railway  at  Hull, 
Que.,  has  made  arrangements  for  the  construction  of  a  line  of  electric  rail- 
way from  that  city  to  Aylmer  and  Gatineau  Point.  He  is  debarred  from 
building  a  line  to  Chelsey  and  the  Quyon.  This,  however,  will  not  block 
the  scheme.  The  charter  for  electric  lighting  and  heating  has  met  with  no 
opposition  in  the  Legislature.  It  is  the  intention  to  proceed  with  the  con- 
struction of  the  system  at  an  early  date. 

The  Citi  zens'  Light  &  Power  Co.,  who  for  three  years  past  have  supplied 
electric  light  for  Montreal  Harbor  and  the  suburbs  of  St.  Henri  and  Cote 
St.  Antoine,  have  erected  a  large  new  power  station  in  St.  Henri,  in  which 
's  being  installed  a  steam  prant  of  1,200  h.  p,  capacity.  This  plant  will  be 
used  to  operate  the  lights  for  the  above-named  corporations,  as  well  as  to 
furnish  power  for  the  operation  of  the  electric  railway  which  the  Standard 
Light  and  Power  Co.  propose  to  construct  to  Lachine. 

Mr.  Wm.  Bayley,  a  ratepayer  of  the  city  of  Vancouver,  recently  obtained 
from  the  courts  a  rule  nisi,  calling  upon  the  Corporation  to  show  cause  why 
the  by-law  for  raising  $100,000  for  the  purchase  of  an  electric  lighting  plant, 
passed  on  the  8ih  of  Octot  er  last,  should  not  be  quashed  on  the  ground 
that  the  by  law  was  never  duly  carried  out  by  the  ratepayers  in  accordance 
with  the  provisions  of  the  statute,  that  it  did  not  receive  a  three-fifths  majo- 
ii:y  of  the  votes  of  the  ratep^yers,  and,  further,  was  ultra  vires  of  the  Cor- 
poration. The  case  turned  on  the  point  wh  ther  or  not  a  three-fifths  m.ijc- 
rity  was  necessary  for  the  passage  of  the  by-law.  Mr.  Justice  Drake,  before 
whom  the  case  was  argued,  ciicided  that  the  by-law  is  valid. 

The  officers  of  the  Ottawa  Electric  Co.  are  as  follows  :  Board  of  direc- 
tors, Hon,  F.  Clemow,  Hon.  E.  H.  Bronson,  T.  Ahearn,  ].  \V.  iMcRae,  C. 
Berkeley  Powell,  G.  P.  Brophy,  Geo.  H.  Perley,  D.  Murphy,  Wm.  Scott  ; 
president  and  general  manager,  T.  Ahearn  ;  secretary-treasurer,  G.  S. 
Macfarlane  (formerly  with  the  Standard  Co. ) ;  general  superintendent,  A. 
A.  Dion  (Chaudiere  Co.) ;  chief  accountant,  D.  R.  Street  (Chaudiere  Co). 
The  Line  and  Construction  Department  will  be  in  charge  of  W.  G.  Bradley 
(of  the  Ottawa  Co.)  and  the  pqwer  houses  will  be  in  charge  of  Mr.  John 
Murphy  (Chaudiere  Co.)  The  auditors  are:  Messrs.  .Archer  Bayley  and 
Redmond  Quain,  formerly  auditors  of  the  Chaudiere  Company.  The 
working  staff  has  already  been  largely  reduced.  The  office  of  the  new  com- 
pany will  be  at  the  corner  of  Sparks  and  Elgin  streets,  the  premises  former- 
ly occupied  by  the  Standard  Company.  The  building  formerly  occupied 
by  the  old  Ottawa  Company  as  a  power  house,  and  which  was  vacated  two 
years  ago,  is  being  converted  into  an  electrical  repair  shop,  which  will  he 
in  charge  of  Mr.  P.  Beard,  formerly  power  house  foreman  for  the  Standard 
Company.  The  use  of  the  incandescent  electric  light  has  become  very  gen-  ' 
eral,  and  the  nightly  output  of  current  is  larger  than  in  any  other  pUce  in 
Canada.  Upwards  of  100  electric  motors,  of  various  sizes,  are  in  daily 
operation  in  Ottawa.  These  are  used  for  machine  shops,  planing  mills, 
passenger  elevators,  and  in  one  instance  a  steam  engine  manufactory  is 
provided  with  power  from  an  electric  motor. 
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HAMILTON  RADIAL  RAILWAY. 

Hamilton,  Canada,  is  to  be  the  center,  says  the  Street  Rail- 
way Review,  of  a  great  electrical  railway  system  which  is  being 
constructed  by  the  Hamilton  Radial  Railway  Company.  The 
accompanying  map  shows  the  points  which  the  system  will  em- 
brace. There  will  be  227  miles  of  road,  made  up  as  follows  : 
Hamilton  to  Toronto,  39  miles  ;  Hamilton  to  Guelph,  29,  (to 
Fergus,  21)  ;  Hamilton  to  Gait,  23,  (to  Waterloo,  35)  ;  Hamilton 
to  Brantford,  22,  (to  Woodstock,  48,  and  to  Port  Dover,  49)  ; 
Hamilton  to  St.  Catharines,  33,  (to  Niagara  Falls,  45,  and  to 
Buffalo,  67).  The  road  will  be  up  to  steam  road  requirements, 
onlv  the  lines  to  Waterloo  and  Fergus  being  equipped  with  elec- 
tricity. 

This  system  of  railways  is  designed  to  make  the  city  of  Ham- 
ilton the  greatest  commercial  center  of  the  Niagara  peninsula, 
which  includes  a  large  fru.it  growing  and  farming  region.  To 
collect  and  bring  the 
produce  of  this  section 
to  one  point  was  the 
object  which  has  en- 
grossed the  attention 
of  John  Patterson,  who 
is  about  to  see  this 
plan  perfected.  Thtee 
of  the  branches  will  be 
built  and  equipped  as 
steam  roads,  as  a  por- 
tion of  the  line  from 
Niagara  to  Woodstock 
will  be  used  as  a  link 
for  a  fast  train  service 
from  New  York  to 
Chicago.  The  plans 
of  the  company  con- 
template the  shorten- 
ing of  the  distances 
between  many  of  the 
towns,  as  compared 
with  that  of  roads  now 
in  existence,  in  some 
cases  from  one-half  to 
one  and  one-half  miles^ 
and  in  others  one-third 
to  one-half  the  distance 
is  saved. 

Another  advantage 
over  existing  lines  will 
be  the  frequency  of 
trains.  In  one  place  for  instance,  where,  under  present  condi- 
tions, it  is  necessary  for  a  man  to  rise  at  5  a.m.  to  reach  Hamil- 
ton and  return  the  same  day,  the  Hamilton  Radial  Railway 
Company  will  have  cars  running  every  hour,  making  the  trip  in 
thirty  to  forty-five  minutes.  The  system  will  also  reach  one-half 
the  coal  consuming  population  of  Ontario,  and  will  supply  trans- 
portation to  a  population  of  about  700,000  persons,  or  about  one- 
third  of  the  entire  population  of  the  province. 

The  territory  is  served  by  the  Grand  Trunk  Railway  and 
and  small  branches  of  the  Canadian  Pacific  and  the  Michigan 
Central  Railroads,  but  as  will  be  seen  on  the  map,  they  do  not 
cover  the  field  as  the  Radial  Company  proposes  to  do.  The 
prospects  for  revenue  are  good.  Bonds  are  issued  with  ten 
vears'  interest  paid  up,  making  the  stock  the  only  clairn  on  the 
net  earnings  for  that  period.  It  has  been  estimated  that  it  is 
only  necessary  to  earn  $1,400  per  mile  to  make  7  per  cent.,  and 
this  is  such  a  small  amount  to  be  expected  from  a  territory  so 
rich  in  resources,  that  the  most  sanguine  expectations  of  the 
people  interested  in  the  enterprise  are  likely  to  be  exceeded. 

Work  of  construction  has  been  delayed  for  some  time  on  ac- 
count of  the  large  expense.  But  now  the  cheapness  with  which 
a  first-class  road  can  be  constructed  as  compared  with  the  cost 
a  few  years  ago,  has  removed  that  obstacle.  The  eyes  of  all 
persons  intereste.l  will  be  turned  towards  this  road  as  the  work  of 
construction  progresses,  for  particular  attention  will  be  paid  to 


the  development  of  high  speed  on  its  electric  lines.  Plans  are 
being  made  and  figures  prepared  with  the  expectation  of  hand- 
ling so-mile  transmissions  commercially,  using  the  three-phase 
system  at  20,000  volts  pressure.  At  present  the  plans  have  not 
progressed  sufificiently  for  details  to  be  presented,  but  engineers 
are  confident  this  prodigious  feat  can  be  accomplished. 

The  Hamilton  Radial  Railway  Company  is  incorporated  with 
$2,000,000  capital,  being  owned  largely  by  Boston  and  Eastern 
capitalists.  It  is  reported  that  the  Canadian  Pacific  Railway 
Company  is  also  interested.  The  company  will  probably  use  the 
charter  of  the  Canadian  Pacific  for  a  line  from  Hamilton  to 
Woodstock,  with  a  promise  of  the  usual  Dominion  subsidy  of 
$3,200  a  mile,  and  the  charter  of  the  Niagara  Central  from 
Hamilton  to  Niagara  Central  with  a  bridge  franchise.  Recently 
was  purchased  the  St.  Catharines  &  Niagara  Central  Railway 
which  runs  twelve  and  one-half  miles  on  the  way  of  the  system. 

It  is  expected  that  the 
city  of  Hamilton  will 
give  a  bonus  of  $400,000 
on  account  of  the  benefit 
the  road  will  be  to  the 
city. 

ECONOMY  IN  STEEL 
RAILS. 

A  PROCESS  for  re-roll- 
ing steel  rails  has  re- 
cently been  patented  by 
Mr.  E.  W.  McKenna, 
late  assistant  general 
superintendent  of  the 
Chicago,  Milwaukee  & 
St.  Paul  Railway.  By 
careful  tests,  the  Engin- 
eering News  tells  us^ 
Mr.  McKenna  ascer- 
tained that  a  rail  wears 
out  by  deformation  of 
the  head  and  not  by  ac- 
tual loss  of  metal.  Sec- 
tions of  60-pound  rail, 
removed  from  the  track 
and  weighed,  were  found 
to  have  lost  only  0.117 
to  0.135  pound  per  yard 
in  ten  to  fourteen  years 
of  service.  He,  there- 
fore, devised  a  process 
by  which  the  worn-out  rails  are  heated  in  a  furnace  and  the 
deformed  heads  are  re-rolled  into  the  proper  form.  The  loss 
of  transverse  section  in  this  re-rolling  is  about  two  pounds  per 
yard,  of  which  part  is  gained  as  elongation,  leaving  the  net  loss 
only  one-half  pound  per  yard  for  oxidation  and  the  same  amount 
for  loss  in  crop  ends.  By  this  process,  which  is  said  to  be  inex- 
pensive to  cany  out,  a  steel  rail  of  75  pounds  or  heavier  can  be 
renewed  from  five  to  fifteen  times  before  its  section  is  so  greatly 
reduced  as  to  make  it  necessary  to  scrap  it.  If  Mr.  McKenna's 
invention  proves  a  practical  success,  the  rail  mills  will  have  to 
close  up  or  turn  to  other  products.  The  demand  for  rails  for  re- 
newals is  what  the  rail  mills  have  been  chiefly  relying  on  since 
speculative  railway  building  came  to  an  end." 

A  FACTORY  BURNED. 

Editor  Electrical  News. 

Sir, — The  Whitney  Electrical  Instrument  Co.'s  works  at 
Sherbrooke,  Que.,  were  damaged  by  fire  to  the  extent  of  about 
ten  thousand  dollars,  on  Saturday  night,  Dec.  29.  Insurance, 
five  thousand.  Canadian  orders  will  be  promptly  attended  to 
at  their  Penocock,  N.  H.,  factory  until  the  works  are  rebuilt. 

C.  E.  Shedrick,  Supt. 

The  Coaticook  Electric  Light  Co.,  of  Coaticook,  Que.,  has  dissolved, 
and  a  new  company  composed  ol  Fritz  E.  Lovell  and  Moodie  B.  Lovel 
♦ormed  ;  style  unchanged. 
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HAMILTON,  GRIMSBY  AND  BEAMSVILLE  ELECTRIC 
RAILWAY, 

In  response  to  a  request  for  information,  Mr.  A.  J.  Nelles, 
managei  of  the  above  railway,  has  kindly  furnished  the  Electri- 
cal News  with  the  following  particulars  of  the  freight  and  pas- 
senger tariffs  in  use  by  the  company  : 

"Our  freight  tariff  is  based  upon  one  cent  per  mile  for  100  lbs. 
first-class,  using  the  Canadian  ciassific  ition  foi  classifying  goods. 
Our  passenger  tariff  is  based  upon  one  and  a  half  cents  per  mile 
with  usual  proportions  for  return  tickets.  We  also  issue  books 
of  50  and  100  tickets  at  a  reduced  rate.  School,  workingmen's, 
and  commutation  tickets  are  scaled  as  to  distance  ;  milk,  per 
can. 

I  have  adopted  a  ticket  that  after  considerable  thought  and 
experience  with  a  seivice  extending  18  miles  and  on  which  cars 
are  expected  to  pick  up  passengers  at  every  house  and  charge 
accordingly,  fills  the  bill  exactly — viz.,  a  icoo  mile  coupon  book, 
which  we  sell  at  ten  dollars.  We  have  the  road  miled  off,  and 
we  take  off  a  coupon  for  each  mile  travelled  by  the  passenger, 
but  not  less  than  five  coupons  for  any  single  trip.  This  fills  the 
bill,  and  puts  each  and  every  customer  upon  an  equal  footing. 
The  "  way  freight "  is  going  to  be  quite  a  problem  to  solve, 
we  will  in  the  fruit  season  have  fruit  from  every  farm,  which  will 
be  moved  by  special  car  several  times  each  day." 


TRADE  NOTES. 

A  company  is  being  formed  in  Perth  for  the  manufacture  of  car  and  loco- 
motive wheels. 

The  Dartmouth  Electric  Co. .  Dartmouth,  N.  S. ,  are  enlarging  their  plant, 
and  have  ordered  a  125  horse  power  engine  and  boiler  from  the  Robb  Engi 
neering  Co.  The  engine  will  be  a  Robb-Armstrong  tandem  compound  and 
the  boiler  a  Monarch  Economic  with  Adamson  flanged  furnace. 

The  Stanstead  Electric  Co.,  Stanstead  Que.,  who  have  been  running 
their  station  by  water  power,  have  decided  to  put  in  an  auxiliary  steam 
plant,  and  have  placed  their  order  with  the  Robb  Engineering  Co.  for  a  100 
horse  power  Robb-Armstrong  engine  and  Monarch  Economic  boiler. 

A  local  company  has  been  formed  at  Belleville,  Ont. ,  to  be  known  as  S. 
A.  Lazier,  Sons  &  Pringle,  to  manufacture  for  Canada  the  E,  M.  Electric 
Railway  System,  as  description  ot  which  appears  elsewhere  in  this  number  of 
the  Electrical  News.  The  company  are  said  to  have  secured  the  sole 
right  to  the  E.  M.  patent  for  Canada. 

Tbe  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  recently  received  an 
order  from  an  Australian  mach  nery  firm  for  600  pulleys  of  various  sizes. 
The  pulleys  manufactured  by  this  company  are  said  to  be  on  sale  in  every 
im  ortant  city  in  Europe.  South  and  Central  America  and  Australia,  as 
well  as  throughout  the  Dominion  of  Canada. 


Mr.  C.  F.  Gildersleeve,  of  Kingston,  states  that  the  promoters  have 
under  consideration  the  proposal  to  operate  the  projected  Kingston  and 
Ofjawa  Railroad  by  electricity.    No  decision  has  yet  been  reached. 

Notice  is  given  that  application  will  be  made  to  the  Legislature  of  Quebec 
for  an  Act  to  incorporate  the  Quinze  Electric  Co.,  to  produce  and  sell  elec- 
tric light,  heat  and  power,  and  to  build,  lease  and  operate  electric  railways 
in  the  vicinity  of  the  Quinze  Rapids,  in  the  county  of  Pontiac.  The  pro- 
posed capital  of  the  company  is  $50,000.  The  promoters  are  :  John  Bryson, 
of  Fort  Coulonge,  lumberer ;  James  B.  Klock  and  Robert  A.  Klock,  both 
of  Klock's  Mills,  in  the  Province  of  Ontario,  lumberers  ;  James  T.  Mac- 
Dougall,  of  Klock's  Mills  aforesaid,  agent  ;  and  John  Malcolm  MacDoug- 
all,  of  the  city  of  Hull,  advocate. 

Negotiations  are  in  progress  between  the  promoters  of  the  Hamilton 
Radial  Railway  and  the  City  Council  of  Hamilton,  with  regard  to  the 
amount  of  assistance  which  the  city  should  grant  to  the  enterprise.  The 
railway  originally  asked  for  $400,000  in  the  shape  of  stock,  to  be  purchased 
by  the  city.  This  proposition  was  afterwards  amended,  and  the  amount  of 
stock  reduced  to  $300,000,  together  with  right  of  way  for  single  track  on 
Cannon  street.  The  citizens  of  Hamilton  seem  to  prefer  that  the  city  should 
grant  the  campany  a  straight  bonus  of  $200,000  to  $250,000,  while,  on  the 
other  hand,  the  Trades  and  Labor  Council  have  passed  a  resolution  in  favor 
of  the  city  taking  stock  in  the  enterprise  and  having  representation  on  the 
directorate  of  the  company. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 


HAMILTON  ASSOCIATION  NO.  9. 

Ha.milto.n',  Dec.  20th,  1804. 

Editor  Ei.KCTKicAi.  Nkws. 

I  am  very  glad  to  report  that  Hamilton  No.  2  are  having  very 
interesting  meetings  of  late.  At  our  last  instruction  meeting  a 
very  good  course  w^is  taken  by  the  special  committeee;  instead 
of  the  reading  of  papers  a  series  of  discussions  were  indulged  in. 

The  first  discussion  arose  on  a  question  asked  by  a  member 
of  the  cominittee  as  to  which  is  the  most  advantageous,  a  dome 
or  a  dry  pipe  in  a  steam  boiler.  The  question  was  discussed  for 
some  time,  and  among  the  different  opinions  a  great  many  good 
points  were  struck. 

A  question  on  boiler  feed  was  also  taken  up,  as  well  as  the 
proper  blow-off  for  a  boiler.  These  two  last  questions  always 
give  rise  to  plenty  of  discussion,  notwithstanding  they  come  up 
so  often.  There  always  appears  to  be  something  new  to  be 
gained  out  of  a  discussion  by  a  body  of  practical  engineers. 

We  also  had  with  us  Bro.  Mitchell,  of  London,  who  is  always 
ready  to  take  part  in  any  discussion  that  has  a  tendency  to  for- 
ward the  objects  of  the  C.  A.  S.  E. 

Wm.  Norkis, 

Cor.- Secretary. 


Carleton  Place,  Dec.  26th,  1894. 

Editor  Electrical  News. 

Sir, —  I  herewith  send  the  names  of  the  officers  of  Branch 
No.  16,  C.  A.  S.  E.,  and  a  brief  outline  of  the  Association  : — 
President,  G.  H.  Routh  ;  Vice-Pres.,  Jos.  McKay;  Sec,  A.  M. 
Schofield  ;  Fin.  Sec,  Hy.  Derrer;  Treasurer,  James  Dougherty; 
Conductor,  J.  M.  Murphy  ;  Doorkeeper,  David  Welsh  ;  Trustees, 
A  Nichols,  A.  McCallum,  J.  D.  Armstrong. 

This  Association  was  organized  Nov.  6th,  1894,  by  Provincial 
Deputy  Edkins.  We  have  had  one  meeting  each  month  thus 
far,  but  intend  to  meet  twice  a  month  in  the  future.  We  have 
17  members,  and  prospects  of  more.  We  are  going  to  take  up 
a  course  in  Mechanical  Mining  Science.  The  president  has 
papers  on  this  subject,  and  will  give  the  members  questions  at 
one  meeting  and  they  will  have  till  the  next  to  answer  them. 
After  each  one  who  wishes  to  take  part  has  had  his  say  on  the 
question,  the  president  will  fully  explain  it.  In  this  way  I  think 
the  meetings  will  be  both  instructive  and  pleasant.  I  am  of  the 
opinion  that  Branch  No.  16  will  be  a  successful  association. 
Hoping  you  will  find  space  for  these  few  remarks  on  Branch  No 
1 6. 

A.  M.  Schofield, 

Rec.  Sec,  No.  16,  C.  A.  S.  E. 


WARNING 


OUR  subscribers  and  advertisers  are  hereby  noti- 
fied that  persons  authorized  to  collect  ac- 
counts for  this  Journal  are  furnished  with  a  special 
receipt  form,  headed  ' '  Official  Receipt, ' '  and  this 
IS  the  i/Uly  form  ot  receipt  which  will  in  luture  be 
recognized  in  the  case  of  accounts  paid  to  collec- 
tors. 

C.  H.  MORTIMER, 
Publisher  Canadian  Electrical  News. 
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IMPORTANT  TO  TELEGRAPHISTS. 

The  following  important  order  has  just  been  issued  by  the 
United  States  Postmaster-General  to  all  appointed  telegraphists. 
The  question,  it  is  understood,  have  been  drawn  up  by  Mr. 
Preece,  Electrician-in-Chief  to  the  Post  Office  : 

"  Telegraphists  recommended  for  promotion  will,  for  the 
future,  be  examined  in  the  following  subjects  : 

1.  Crossing  and  looping  wires  with  facility  and  certainty. 

2.  Tracing  and  localising  faults  m  instruments. 

3.  Tracing  and  localising  permanent  and  intermittent  earth, 
contact  and  disconnections  on  wires. 

4.  Methods  of  testing  theE.  M.  F.  and  rcbistances  of  batteries 
and  a  general  knowledge  of  the  essential  features  of  the  various 
descriptions  of  batteries. 

5.  System  of  morning  testing,  both  as  regards  sending  and 
receiving  currents,  with  the  necessary  calculations  in  connection 
with  the  same. 

6.  Making  up  special  circuits  in  cases  of  emergency. 

7.  Joining  up  and  adjusting  single  needle,  single  current,  and 
double  current  Morse,  both  simplex  and  duplex,  and  Wheatstone 
apparatus. 

8.  Fitting  a  Wheatstone  transmitter  to  an  ordinary  key-worked 
circuit. 

9.  A  general  knowledge  of  the  principles  of  quadruplex  and 
multiplex  working. 

10.  Measuring  resistances  by  Wheatstone  Bridge." 


The  Telpher  Cable  Way  across  the  Devil's  Dyke  was  opened 
by  the  Mayor  of  Brighton  on  the  13th  of  October.  On  either 
side  of  the  Dyke  has  been  erected  a  light  lattice-work  tower. 
Over  the  tower  is  hung  a  steel  wire  rope,  having  its  ends  anchor- 
ed to  the  ground,  as  in  the  case  of  a  suspension  bridge.  At  in- 
tervals along  the  rope  are  attached  steel  anchors,  and  resting 
on  the  tips  of  the  arms  of  these  lopes  are  about  2  ft.  apart,  and 
on  them  run  the  4  wheels,  from  the  axles  of  which  are  suspended 
the  cars  or  cages,  which  seat  eight  people,  four  on  each  side  sit- 
ting back  to  back.  The  cars  are  hauled  to  and  fro  by  a  small 
endless  wire  rope,  worked  by  4^^  h.  p.  Crossley  oil  engine.  The 
cars  have  two  grippers,  each  grasping  the  endless  driving  rope, 
and  when  it  is  desired  to  reverse  the  direction  in  which  the  car 
is  travelling,  one  gripper  is  released  and  the  other  tightened. 
The  driving  rope  runs  on  the  arms  of  the  anchors  which  carry 
what  is  really  the  platform  of  the  suspension  bridge,  and  unless 
proper  wheels  are  provided  for  this  rope  to  run  on,  it  will  quickly 
cut  off  the  arms. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC       ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels, 
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PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
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 BUTTONS,  ETC  
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AND  PoLicK  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 


MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell   Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 


MmmmmmmmmmmmK  ammmmmmmmmmmK 

ILAMPS..  llEiMmswtH  1 


^  Do  You  Ever  Use  Incandescent  Lamps  ?  ^  ^ 

If  SO,  do  you  know  what  a  good  — ^ 
Lamp  is  ?    We  can  give  you 

Lamps  at  all  prices,  and  have  — * 
the  best  Lamp  made  in  the 

world;    namely:    the  genuine  — * 

^  "EDISWAN,"  in  any  candle  ^ 

power,  from  one  to  two  thou-  ^ 
sand  ;  to  fit  any  base.  Don't 

buy  lamps  until  you  get  our  — j 

quotations.  ^ 

^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps  ^ 


Do  not  fail  to  write  for  Prices  and 
Quotations  on  all  kinds  of  Electri- 
cal Supplies  


WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR  ELECTRICAL  WORK  IN  CANADA. 


^  Fancy  Porcelain  Cut-Outs,  ^ 
^  Rosettes,  Wall  Plugs,  ^ 
^       Switches,  Brackets,  Etc.  ^ 


Have  you  tried  the  I.R.G.  P.  Wire?    We  guarantee  our 
wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 


Write  for  Prices  on  all  Supplies  required . 

Send  us  that  ' ' rush  ' 


order. 


SEND  US  THAT  RUSH  ORDER. 


^      JOHN  FOR/i\AN      ^  ^      JO«N  FORAAN  ^ 


650  Craig-  Street, 


MONTREAL. 


650  Craig  Street, 


MONTREAL. 


npriiTO.  Edison  &  Swan  United  Electric  Co., 
HUlIiIu.   and  Hungarian  Incandescent  Lamp  Co. 


AGENT  :  For  Crompton  Howell  Battery  Co.;  Ediswan  United 
Electric  Co.  and  tine  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertleere 
/  Please  n 
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SPARKS. 

Observations  and  experience  tend  to  prove 
that  to  secure  the  best  results  in  both  trans- 
mission and  endurance,  the  diameter  of  pulleys 
for  wire  ropes  should  be  from  fifty  to  a  hundred 
times  the  diameter  of  the  ropes. 

One  of  the  most  remarkable  discoveries  of 
modern  ,times,  says  Metal,  and  one  whose  use 
it  is  hardly  possible  to  foresee  at  the  present 
time,  is  the  fact  that  vacuum  practically  cuts 
off  the  transmission  of  heat.  Radiant  heat  has 
long  been  supposed  to  follow  laws  similar  to 
light  and  to  be  transmitted  through  space  in 
the  same  way.  The  fact  that  heat  does  not 
radiate  from  a  high  vacuum  works  a  revolution 
in  one  department  at  least  of  theoretical  science. 

In  a  recent  number  of  Engineer  a  course  of 
interesting  applications  of  a  dynamo  to  a  cen- 
trifugal pump  was  shown.  The  pumps  are 
shown  in  series.  That  is  each  centrifugal  de- 
livers into  the  one  next  beyond  it  and  so  on, 
there  being  four  in  all.  The  dynamo  is  placed 
on  the  same  shaft  as  the  four  pumps,  with  two 
on  each  side.  The  water  is  delivered  to  a 
height  of  157  feet.  The  plan  seems  to  have 
been  devised  and  the  work  directed  by  M. 
Dumont,  of  Paris. 

Ball  bearings  have  recently  been  perfected 
to  a  wonderful  degree.  It  is  reported  that  a 
street  car,  which  was  equipped  with  the  latest 
inventions  in  ball  bearings,  that  would  do 
away  almost  entirely  with  friction,  was  drawn 
a  distance  of  several  hundred  feet  by  a  single 
man  tugging  gently  at  three  strands  of  ordinary 
sewing  thread  attached  to  the  car.  Perhaps  a 
more  interesting  experiment  -was  that  of  a 
carriage  manufacturer  in  the  west,  who  put  a 
another  style  of  ball  bearings  upon  the  wheels 
of  a  large  coach  to  which  four  horses  were 
ordinarily  hitched.  Then  he  took  a  trained 
dog  and  harnessed  and  hitched  him  to  the  pole, 
when  the  dog  drew  a  huge  coach  easily  around 
the  yard. 

In  view  of  the  increasing  number  of  fly-wheel 
accidents.  Power  asks  if  it  would  not  be  well 
in  planning  power  plants,  especially  elec- 
tric plants,  to  keep  the  vital  and  dangerous 
portions  out  of  the  plane  of  the  engine  pulleys? 
In  the  Lowell  accident  had  not  a  large  sepa- 
rator stood  directly  in  the  line  of  the  wheel 
and  received  the  impact  of  several  large 
pieces,  one  of  the  boilers  would  have  inevitably 
been  unseated,  with  what  additional  damage 
and  loss  can  only  be  surmised.  Fortiinately 
the  flying  fragments  of  a  ruptured  wheel  will 
become  confined  to  a  narrow  vertical  plane, 
and  this  plane  should  be  so  situated  with  re- 
gard to  the  surroundings  as  to  involve  the 
least  danger  in  case  of  accident. 

In  selecting  indicator  springs  it  is  desirable 
to  have  them  suited  to  the  conditions  of  pres- 
sure and  speed  of  engine.  A  good  practice  says 
the  Stationary  Engineer,  is  to  use  a  stronger 
spring,  for  engines  operated  at  a  greater  num- 
ber of  revolutions,  than  is  the  usual  practice 
or  as  is  generally  determined  by  rules  which 
were  made  before  high  speed  engines  became 
such  an  important  factor  as  they  are  at  the 
present  time.  A  card  received  at  this  office  a 
short  time  ago  shows  a  greater  initial  than 
boiler  pressure.  The  boiler  pressure  is  75  lbs. 
spring  40  and  the  height  of  diagram  above  the 
atmospheric  line  indicates  80  lbs.  initial  pres- 
sure ;  but  then  the  lines  of  the  card  were  so 
heavy  that  it  would  be  difficult  to  make  an 
average.  A  stronger  spring  would  have  over- 
come, this  difficulty  and  would  have  given  a 
much  closer  approximation  to  the  actual  con- 
ditions existing.  It  is  seldom  necessary  to 
make  the  height  of  card  as  much  as  2";  a  little 
less  than  this,  say  l^"  is  much  better,  especial- 
ly on  high  speed  engines. 


TAUGHT 
.  .  BY  .  . 


: — ^  SUBJECTS  : 

I.  Plane  and  Solid  Geometry\        No.  i 
11.  Mechanical  Drawing         /  Drawing  Course. 

III.  Arithmetic  ^ 

IV.  Algebra  I  No.  2 

V.  Geometry  f    Mathematical  Course. 

VI.  Trigonometry  J 
VII.  Mechanics  ^  ^ 

VIII.  Steam  and  the  Engine  J-^    •      ■  3„ 

—   f  li'ngineenng  Course. 


IX.  Electricity 


Send  for  Circular  to 


CANADIAN  SGHOOLOFENGINEERIN6 

Canada  Life  Building,  TORONTO,  ONT. 


GEO.  WH-ITE:  -  FRflrSER 

C.  E.,  D.  T.  S. 

CONSULTING  ELECTRICAL  ENGINEER 

•  •  • 

Specialties  : 

Specifications  for  Municipal  Plants 

Advice  on  Station  Management 


18  Imperial  Loan  Building 


TORONTO 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  ipanufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY  f\   SAMPLE  LOT 


REtilSTEKED.  ] 


JOHN  STARR,  SON  &  60.,  Ltd.  -  ttalifax,  N.S. 


■  SD6cial  Belt  Pulleys  ■ 

■  FOR 


MOTORS  and  DYNAMOS 


i 


OUR  Special  Dynamo  Pulley  has  been  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  is  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  Best  belt  transmission  surface  ;  reduces 
belt  tension  and  journal  friction  to  a  minimum  ;  runs 
nearly  noiseless;  extra  strength  (all  made  for  double  belt); 
will  not  "fly  to  pieces";  construction  is  of  highest  order. 
It  mote  than  "fills  the  bill." 

This  pulley  was  used  with  great  success  on  Electric 
Motors  and  Dynamos  at  the  World's  Columbian  Exposi- 
tion, doing  the  heaviest  service,  and  was  the  only  Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  the  rim. 


SOLE  MANUFACTURERS: 

DODGE  lATOOD   SI>LIT  I>ULLEY  CO. 

68  KING  STREET  WEST,  TORONTO. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PATEXTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


\ 
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ROBIN,  SADLER  &  HAWORTH 


mANaFACXaRERS  OF 


OAK'TANNED  LEATHER  BELTING 

/nONTREAL  AND  TORONTO 


PULLEYS 
SHAFTING 
HANGERS 


•  MACHINE  •  Steel  Rim  Pulleys  are  practiccilly 
^           MOULDED  ^  unbreakable,  are  I ig^hter  and  easier  on 

•  STEEL  RIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

•  AND  GRIP  •  ANV  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR   OIL   BEARINGS.  STANDS 
FOR    BEARINGS.      WALL    BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 
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PACKARD  •  TRANSFORMER 


The  Transformer  can 
be  cut  out  of  circuit  and 
a  burned  out  fuse  re- 
placed without  the  use 
of  any  tool  whatever. . 


NO  SHORT  CIRCUITS 

HIGHEST  EFFICIENCY 


NO  BURN  OUTS 


PERFECT  INSULATION 


SPLENDID  REGULATION 


Your  trial  order  is  solicited,  and  if  any  Packard  Transformer  fails'tofgive  ENTIRE 
satisfaction,  we  will  allow  full  credit. 

THi  =  PACKARD  =  LAMP  =  CO 


J 
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C.  W.  HENDERSON  "'""'acmreranJ  Contractor  [lECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns.  ^  ^ 

Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  A  . 
Apparatus  and  Machinery.  S^^S 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  S^^^^^  

{CORNER  JURORS) 

....  MONTREAL 


LAMKIN  PATENT 


STEAM  PIPE  AND  BOILER  COVERINGS 


Asbestos  Goods  Steam  Packings 

Cotton  Waste  Gaskets,  &c.,  &e. 

Largest  and  Best  Assortment  in  Canada. 

Canadian  Mineral  Wool  Co.,  Ltd.     -     122  Bay  street,  Toronto. 

Montreal  Agent:  LEWIS  SKAIFE,  707  New  York  Life  Building.  Telephone  2376. 

LONDON  MACHINE  TOOL  CO., 

L0N130N,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  &  Brass  Finishers'  Tools 

A.  n.  WILLIAMS,  General  Agent,  TORONTO,  ONT. 

It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EflST 
Telephone  47 B. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;   ;   ;  18  NOW  BUILT  IN    CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric  Lighting  and  Railways,  Heating,  Etc. 
Ovex*  X,000,  OOO  Hopse  Po-wex*  in  juse 


Send  for  our  book,  Steam — Free  on  application. 


Full  information  and  Estimates  furnished 


Head  Office:  415  BOABI)  OF  TRADE  BUILDING,  MONTREAL. 


E.  C.  FRENCH-, 


:         General  Argent  for  Canada 

BRANCH   OFFICE  :  DESBRONTO. 


m 


i 
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A       M  0x\  01 


LECTRICALNEWS 


NGINEERING 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  2. 


FEBRUARY,  1895 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


W.  A.  Johnson  Electric  Co. 


CONTRACTING  ENGINEERS 


34  York  Street,  TORONTO,  CANADA 


SOLE  REPRESENTATIVES  FOR  .  . 


(Jnited  ElectilG  Irripi'oVerTiBnt  Go/s  Slow  Speed  flrlternators 

_       THE  ONLY  SUCCESSFUL  SINGLE  PHASE  MOTOR  .  .  . 

FOR  SINGLE  TWO  AND  THREE  PHASE  POWER  AND  LIGHT   ^   ?he  only  succes|pul  axterna^^^^^^^^ 

WalKcr  ManUfaGturing  Go/s  Railroad  Generators  and  Motors 

Avoi£"/ram^^'er1n^g"R^T.^^o"^.  ♦        WE  CONTRACT  FOR  COMPLETE  EQUIPMENT 

VDLCANIZED  FIBRE  CO.  -sx™xb«..  ..... 

SOLE  MANUFACTURERS  OF  HARD  VDLCAfllZED  FIBRE 

In  Sheets f  Tubes,  Rods,  Sticks  and  sjjecial  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factory:  WILMINGTON,  DEL.  OFFICE:  14  DeV  SL,  NEW  YORK. 

f\SK  US  FOR  FRIGES 

WE  MAKE  THE  BEST   


Motors 

JLlterna-tors 
Arc  IvS^rmos 

.  And  all  kinds  ot  E.l6ctrical  ftpDaratus  tor  Liohtina  and  Power  .  .  . 


THE  TMOmPSON  ELECTRIC  CO. 

WATEBFOBD,  ONTABIO 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory  :  41^^  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

B.  O.  Box.  1496. 

E.  CflRL  BREITHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 

Hopkins  University,  Baltimore. 
 Address  :  BERLiy,  OyT. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  KJV- 
OINEERS  of  any  class,  can  obtain 
sober,  intellifient  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCiATiON 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


TENDERS  WANTED 


I 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for   * 'lenders.' 


!  CANADIAN  CONTRACT  record! 

TORONTO,  Si 


If  you  want  to     .   .  . 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canj^dian  Hardware^Merchant 

}.  B.  McLEAN  CO.,  Ltd. 

FUBI.ISHKRS 

ID  I'  KONT  St.  E.        -  Toronto. 


Eugene  F.  Phillij-s,  President. 


John  Carroll,  Sec.  and  Tresu-. 


ai  F.  PIIIP8  E 

ELEGTRIC  LIGHT  WIRE, 


(LIlva:iTEI3) 

MANUFACTURERS  OK 


Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


The  Beardmore  Belting  Co, 

(Formerly  THE  F.  E.  DixON  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


89  FRONT  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


THE  above  cut  represents  a  Robb-Armstrong  Engine 
direct  connected  with  dynamo.    Simple,  Tandem,  or 
Cross  Compound  Engines  may  be  used  combined^with 
any  standard  type  of  Dynamo. 

ROBB  ENGINEERING  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 
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FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE.-BLOGKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


P        ^  1^  1^  ^  ^   PROCURED  ON 
ELECTRICAL  INVENTIONS 

Bv  RIDOUT  &  MAYBEE,  '°3  bav  st  ,  toron,,, 

A  pamphlet  on  patents  sent  free. 
"RiDOUT  on  Patents,"  price  $s. 50,  $6.00. 


(General  Electric  Co.,  Berlin,  Germany.; 

t  A  I'l  l  Ai.  I-  m.i.v  I'Aiij  u  f,  $5,000,000 

....  Manufacturers  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


LoNi;  Distance  Transmission  a  .Specialty. 


TKADE  MARK. 


MUNDERLOH  &  CO.,  ^■"^^g^"^-  MONTREAL 


John.L.Blaikie  Esa. 
Pres. 


EW.Rathbun  Esa. 
Vice.  Pres. 


G.  B.  W.  • 

SPECIfll^TIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Congs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 


Please  mention  the  ELECTRICAL  News  when 
corresponding  with  Advertisers. 


CONSULTING  ENGIKELRS 

G.C.ROBB  ChiefEngineer    ,.        ^  ^^n^. 
A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


^mmmmmmmmmmmK  ammmmmmmmmmmK 

iLAMPS..  1 1  EMIMl MIS i 


^  Do  You  Ever  Use  Incandescent  Lamps  ? 

If  so,  do  you  know  what  a  good  — ^ 
Lamp  is  }    We  can  give  you  — ^ 
Lamps  at  all  prices,  and  have  ^ 
the  best  Lamp  made  in  the 
world ;    namely  :    the  genuine 

^  "EDISWAN,"  in  any  candle  ^ 

power,  from  one  to  two  thou-  ^ 
sand  ;  to  fit  any  base.  Don't  ^ 
buy  lamps  until  you  get  our  ^ 

^3  quotations.  ^ 

^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps 


Do  riot  fail  to  write  for  Prices  and 
Quotations  on  all  kinds  of  Electri- 
cal Supplies  

•  • 

WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR  ELECTRICAL  WORK  IN  CANADA. 

•  • 

Fancy  Porcelain  Cut-Outs. 
Rosettes,  Wall  Plugs, 
Switches.  Brackets,  Etc. 

Have  you  tried  thel.R.G.  P.  Wire?    We  giiaranlee  our 
wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 

Write  for  Prices  on  all  Supplies  required. 

Send  us  that  ' '  rush  ' '  order. 


SEND  US  THAT  RUSH  ORDER. 


^      JOHN  FOR/<\AN      %  ^      JOf^N  FORmAN  ^ 

^    650  Craig  Street,  -  MONTREAL.    3     ^          '^'^'^  "  MONTREAL  ^ 


^ —  UrtNT'J'   Edison  &  Swan  United  Electnc  Co., 

nuElilu.   and  Hungarian  Incandescent  Lamp  Co. 


.■VGKNT  :  For  Crompton  Howell  Battery  Co.;  Ediswan  United 
Electric  Co.  and  the  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co. 
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Kay  Electric  Works 


No.  255  James  Street  N.,  HAMILTON,  ONT. 

.  .  .  MANUFACTURERS  OF  .  .  . 


DYNAMOS 

For  Arc  and  

Incandescent  Liyhtin^. 


MOTORS 

from  ys  H.  P.  to  50  H.  P. 


Electro  Plating  Machines  and  General  Electrical  Appliances 
Special  attention  to  Mill  and  Factory  Lighting 

WRITE  FOR  CIRCULARS. 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

(LiaVCITEID) 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURF.RS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 

Please  mention  the  Electric  al  Nkws  when  corresponding  with  Advertisers. 


NORTHEY  MFG.  GO. 


MANUFACTURERS  OF 


Toronto.... 

...ONTf\RIO 
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STE  Aivr 

AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CON^DEN^SERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

THE  JONES  &  MOORE  ELECTRIC  CO. 

Telephone  2310.  manufacturers  of 

DYNf\MOS  *  MOTORS  *  SUPPLIES 

Write  for  Frices  -  )^  York  Street,  TORONTO 


rpJX 
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Street  Cars 


OUR  SPECIALTY 


PAGGERSON  dt  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT. 


IFPTRIPAI  SIIPPIIF^  Lamps,  Wires,  Cords,  Switches, 
LvL^V_>ll\IV^/-VL^OLJl    I    L^IL^O,    ..  and  Fittings  ^^enerally  .  . 


F  w 

J  J  prices  before  buying  

Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West,  TORONTO 
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MONTREAL.  MARCH  3l.  1884 


WE  BELIEVE  THE  TIME  HAS  ARRIVED  FOR  THE  REGULAR  PUBLICATION  OF  AN  ORGAN  DEVOTED 
EXCLUSIVELY  TO  THE  LARGE  AND  GROWING  INTERESTS  OF  THE 

^TELEGRAPH,  TElEfHOXE  AND  ELEGTKIC  IIGHT^ 


THE  FIRST  CANADIAN  ELECTRICAL  JOURNAL. 

The  faci  is  piobably  not  very  widely  known  that  the  publica- 
tion of  a  journal  devoted  to  the  electrical  interests  was  com- 
menced in  Montreal  eleven  years  ago.  Singularly  enough  it 
was  called  the  "  Canadian  Electrical  News." 

For  the  benefit  of  our  readers  who  are  for  the  first  time  made 
aware  of  the  existence  of  a  Canadian  electrical  journal  antece- 
dent to  the  present  one,  and  who  may  be  curious  to  know  what 
it  looked  like,  we  herewith 

present  a  tac-simile  of  the   =^=" — =^th:e 

title  page  of  the  initial  num- 
ber reduceii  to  one-quarter 
the  original  size,  with  the 
names  of  the  publishers, 
Messrs.  Hart  Bros.  &  Co., 
and  of  Mr.  John  Horn,  the 
editor,  appearing  thereon- 
The  publication  of  an  elec- 
trical journal  at  this  early 
period,  when  the  electrical 
industries,  with  the  excep- 
tion of  the  telegraph,  were 
literally  "  in  their  infancy," 
was  a  task  the  magnitude 
of  which  the  promoters  of 
the  enterprise  seem  not  to 
have  fully  considered.  The 
required  amount  of  support 
in  the  shape  of  advertise- 
ments and  subscriptions 
was  not  forthcoming,  and 
with  the  sixth  semi-monthly 
numbei,  the  paper  ceased 
publication. 

Mr.  lohn  Horn,  a  well- 
known  telegrapher  of  the 
early  days,  is  still  a  resident 
of  Montreal,  and  takes  an 
active  interest  in  everythmg 
pertaining  to  the  applica- 
tion of  electricity. 

The  following  paragraphs, 
culled  at  random  from  the 
six  copies  of  our  predeces- 
sor,   which    happily  have 


The  Ball  Electric  Light  Company  have  removed  their  head  office  from 
London  to  Toronto,  and  have  also  reduced  their  number  of  directors  to  three. 

The  Canada  Electric  Light  Company,  of  Toronto,  have  had  their  tender 
of  62c.  per  light  for  50  lights,  recommended  to  the  City  Council  for  accep- 
tance. 

Mr.  Erastus  Wiman,  President  of  the  G.  N.  W. ,  has  promised  to  dis- 
tribute in  New  York  15,000  programmes  for  the  St.  Jean  Baptiste  festival 
next  June. 

The  Bell  Telephone  Co.^s  exchange  ofifice  at  Toronto,  which  occupies  the 

southern  wing  of  the  Mail  build 


the 


No.  1. 


THROUGHOUT    THE    LENGTH    AND    BREADTH    OF    THE  DOMINION. 

Having  spent  many  years  in  the  business  a.s  a  practical  operator  and  manager  in  this  city  and  New 
York.  I  hope  from  the  knowledge  and  observation  thus  acquired  to  make  the  Journal 
instructive,  interesting,  and  valuable  to  the  practical  telegrapher,  the  electrician, 
as  well  as  to  the  man  of  science. 
We  believe  there  are  not  less  than  five  thousand  electrical  stations  of  various  kinds,  such  as  the 
Telegraph,  Telephone,  Electric  Light,  Fire  Alarm.  District  Telegraph  and  Railway  Companies, 
who,  with  their  ten  thousand  employees,  from  the  Gulf  of  St.  Lawrence  to  the  Pacific 
Coast,  have  been  so  far  unrepresented  by  any  Journal  of  this  kind. 


®ftc  Canadian  ^Electrical  Mtms 


Will  consist  of  eight  pages  royal  quarto,  and  will  be  published  on  the  ist  and  15th  of  every  month. 
We  shall  endeavour  to  mak.e  it,  in  every  respect  a  first  class 

All  matters  relative  to  Electrical  Science  will  be  discussed  in  a  progressive,  independent  and 
liberal  spirit,  and  the  efforts  of  the  paper  will  be  to  aid  the  scientific,  and  contribute  to  the  advance- 
ment of  all  those  engaged  m  the  profession. 

Correspondence  from  all  pans  of  the  Dominion,  or  from  the  United  States,  or  abroad,  giving  such 
Changes,  Promotions,  Incidents,  and  Items  of  electrical  interest.  Personals,  Inventions 
and  other  matters  that  may  bear  on  the  science,  and  especially  those  relating  to  the 

TELiEGI^APH,  TELEPHONE,  01^-  BLEGIlRIG  lilGHT 
are  earnestly  solicited. 

We  hope,  from  time  to  time,  to  illustrate  with  original  engravings,  any  new  and  interesting 
inventions  and  other  subjects  pertaining  to  Electric  Science, 

The  Canadian  Electkical  News  is  the  on/y  paper  in  the  Dominion  devoted  exclusively  to  the 
TELEGRAPH,  TELEPHONE,  AND  ELECTRIC  LIGHT  INTERESTS, 

It  will  be  issued  at  $1.00  per  annum  payable  in  advance 
A  limited  number  of  advertisements  will  be  inserted 

^our  subscription  and  cordial  co-operation  in  furnishing  us  with  all  suitable  items  that  may  come 
under  your  personal  observation,  is  particularU'  requested. 

JNO.   HORN,  Editor. 

All  business  conimunitations,  subscriptions  or  letters  relating  to  ad\'ertising,  should  be  addressed 


to  the  publishers 


found  their  way  into  our  possession,  will  doubtless  have  an  in- 
terest for  the  "  old  timers  "  in  the  electrical  field,  and  possibly 
also  for  those  of  more  modern  date  : 

Mr.  Hugh  C.  Baker  is  Sup't  of  the  Western  Division  of  the  Bell  Tele- 
phone Co. 

Mr.  C.  P.  Sclater  is  Secretary-Treasurer  of  the  Canada  Bell  Telephone 
Company  in  this  city. 

The  Toronto  branch  of  the  Bell  Telephone  Co.  of  Canada  is  under  the 
able  management  of  Mr.  Hugh  Neilson. 

Mr.  Greorge  Black  is  the  managei  of  the  G.  N.  W.  at  Hamilton,  Ont., 
a  position  he  has  ably  held  for  many  years. 

Manager  W.  Y.  Soper,  for  the  Canada  Mutual  at  Ottawa,  1'.  one  of  the 
best  men  that  company  has  in  its  service. 

The  Great  North- Western  Telegraph  Company  operate  nearly  35,000 
miles  of  wire,  and  are  constantly  adding  thereto. 

,  I„  B.  McFarlane  is  the  Superintendent  of  the  Eastern  Division  ofthi' 
jBell  Telephone  Co.  of  Montreal,  whose  usefulness  is.conslanlly  extending. 


ing,  was   burned   out  on 
morning  ot  the  24th  May. 

Mr.  H.  P.  Dwight,  the  Gen- 
eral Manager  of  the  G.  N.  W., 
Toronto,  positively  refused  to 
produce  the  telegrams  passing 
between  the  politicians  in  the 
bribery  case  now  going  on  in 
this  city. 

We  hear  the  trial  test  of  elec- 
tric lights  by  the  two  companies 
at  Toronto  is  giving  great  satis- 
faction. The  three  months  ex- 
periment, we  have  no  doubt, 
will  end  in  a  contract  for  their 
continuous  use. 

The  number  of  telephone  sub- 
scribers in  the  principal  towns  of 
the  Dominion  up  to  January, 
1884,  was  only  3,256.  It  will 
thus  be  seen  there  is  plenty  of 
room  for  an  extension  of  this  ex- 
ceedingly useful  invention. 

Ttie  average  cost  of  a  well- 
built  telegraph  or  telephone  line, 
say  of  No.  8  galvanized  wire, 
with  35  poles  to  the  mile,  includ- 
ing the  cost  of  setting  the  poles, 
stringing  the  wire  and  transpor- 
tation, is  about  $165  per  mile. 

To  the  uninitiated  we  would 
state  for  electric  light  purposes 
the  wire  is  a  pure  copper.  No.  6 
size,  with  insulation  of  double 
braided  cotton  coated  with  white 
lead,  making  it  impervious  to 
the  weather  and  absolutely  safe 
to  handle,  especially  in  connec- 
tion with  the  automatic  cut-outs. 
Wm.  Mackenzie,  one  of  Mon- 
treal's leading  stock  brokers  and  financiers,  is  noted  as  a  keen,  shrewd  and 
cautious  business  man.  He  is  also  Secretary  of  the  Stock  Exchange. 
Many  years  ago  he  was  an  expert  operator  in  the  old  Montreal  Company's 
service. 

The  Toronto  Electric  Light  Co.  has  for  ofticers  :  Messrs.  E.  Strachan 
Cox,  President ;  John  T.  Beckwith,  Vice-President  ;  Robt.  Myles,  Secre- 
tary-Treasurer, and  Mr.  S.  Hamburger  as  General  Manager.  We  hope 
later  on  to  say  something  more  of  the  active  operations  of  this  Company. 

The  electors  of  Magdalen  Island,  in  the  county  of  Gaspe,  and  of  the  Is- 
land of  Anticosti.  HI  the  county  of  Saguenay,  vote  by  means  of  the  telegraph 
at  election  of  members  for  the  House  of  Commons  during  periods  when 
communication  between  the  island  and  the  railroad  is  wholly  interrupted  in 
consequence  of  the  closing  of  navigation  by  the  ice. 

The  Royal  Electric  Company  is  about  to  be  incorporated  by  the  following 
gentlemen  ;  Richard  W.  Elmenhorst,  President  of  the  St.  Lawrence  Sugar 
Refinery  ;  Thomas  Davidson,  Manager  North  British  Mercantile  Insurance 
Company  ;  E,  S.  Clouston,  Manager  of  the  Bank  of  Montreal ;  Gilbert 
Scott,  of  Wm.  Dow  &  Co.;  James  Crathern,  of  Craihern  &  Caverhill ;  M. 
Lee  Ross,  H.  E,  Irvine,  George  R.  Robertson,  and  J.  Cassie  Haiton,  Q,C. 


HART  BROTHERS  &  CO., 

32  Victoria  Square,  Montreal. 
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We  have  the  pleasure  to  place  before  our  readers  a  description  of  a  Single 
Pole  Quadruplex,  which  has  just  been  invented  by  Superintendent  B.  B. 
Toye,  of  the  Great  North  Western  Telegraph  Company's  service  at  Toronto. 
We  understand  the  patents  have  been  applied  for,  as  we  aie  confident  from 
the  serviceable  appearance  of  the  innovation,  that  this  new  Canadian  in- 
vention w  11  be  adopted  everywhere  in  America  and  Europe. 

We  should  like  to  see  an  electrical  society  formed  in  this  city  from 
amongst  the  employees  of  the  various  companies.  We  feel  quite  satisfied 
much  good  would  result  from  the  monthly  lectures  on,  and  discussion  of, 
subjects  affecting  the  general  interest  of  all.  New  York,  Chicago,  Cincin- 
nati and  other  cities  have  such  associations,  and  there  is  no  reason  why  we 
should  not  organize.    We  shall  be  glad  to  receive  any  suggestions. 

C.  F.  Sise,  the  General  Manager  of  the  Bell  Telephone  Company,  is  an 
excellent  executive  business  officer,  and  has  brought  the  extension  of  this 
organization  to  a  very  high  state  of  efficiency.  Tbe  general  use  of  the  tele- 
phone at  Montreal  compares  very  favorably  with  the  other  large  cities  of  the 
universe.  On  the  ist  of  this  month  1,090  Bell  instruments  were  in  use  in 
this  city,  and  by  the  ist  of  May  it  is  expected  the  number  of  subscribers  will 
have  increased  to  c,200.  The  Company  have  a  large  and  extensive  staff  of 
employees. 

The  Royal  Electric  Company  prices  average  from  $400  to  $5,000  for  each 
machine  and  from  $65  to  $80  for  each  lamp  for  street  lighting.  Lamps  will 
burn  some  7  hours  and  some  14  hours.  A  single  lamp  is  1,200  candle 
power,  or  equal  to  125  gas  burners  of  16  candle  power  each.  The  cost  of 
lighting  a  square  area  by  100  gas  burners  consuming  6  feet  per  hour,  which 
would  be  600  feet  per  hour,  or  for  six  hours  burning  3,600  feet  at  $2.50  per 
1,000  feet,  would  amount  to  $8.85  and  giving  1,600  candle  power  only.  The 
electric  lamps  will  light  the  same  space  for  six  hours  at  $i..so,  giving  6,000 
candle  power,  or  lighting  4,400  candle  powrr  greater  than  gas  for  $7.35  less 
money. 

Leonard  Henkle,  inventor  and  electrician,  of  Rochester,  N.  Y.,  says  that 
he  has  negotiated  for  the  purchase  of  land  on  the  Canada  side  of  the  river 
and  for  power  from  the  great  Horseshoe  Fall  for  the  lighting  of  sixty-five 
American  and  Canadian  cities,  connected  by  means  of  underground  cables 
with  electric  lights  generated  at  Niagara.  The  plans  are  all  drawn  for  ten 
hydraulic  engines  of  200,000  horse-power  each,  and  gigantic  machinery. 
That  Henkle  himself  means  business  is  attested  by  the  fact  that  he  will  soon 
open  an  office  on  the  Canadian  side  of  the  river,  and  endeavor  to  complete 
arrangements  with  capitalists,  whom  he  expects  will  furnish  $22,000,000  for 
the  undertaking. 

The  suggestion  in  our  last  with  regard  to  forming  an  Electrical  Society  in 
this  city  has  been  warmly  commended  by  various  members  of  the  profession. 
Tbe  society  should  be  in  working  order  before  the  advent  of  the  British  As- 
sociation for  the  Advancement  of  Science,  which  will  meet  at  Montreal  in 
August,  1884.  If  a  few  influential  gentlemen  will  call  a  meeting  at  such 
time  and  place  as  would  be  most  convenient  for  those  desiring  to  attend 
same,  an  organization  would  be  sure  to  result.  Who  will  make  this  first 
move?  Remember  Sir  William  Thompson  and  Mr.  W.  H.  Preece  are 
coming,  and  they  should  not  find  us  unprepared  to  receive  them.  Some 
noted  American  members  of  the  profession  are  also  commg. 

Mr.  F.  N.  Gisborne,  P'.R.C.S.,  the  able  and  energetic  Superintendent  of 
Government  Telegraphs  and  Signal  Service  of  the  Dominion,  delivered  a 
very  interesting  lecture  on  the  "Origin  and  Development  of  Electrical 
Science  "  at  Ottawa,  under  the  auspices  of  the  Literary  and  Scientific  So- 
ciety, on  the  2ist  of  last  month.  The  chief  feature  of  the  lecture  consisted 
of  colored  drawings  expressly  prepared  by  him  for  those  uninitiated  in  elec- 
trical science,  thus  enabling  all  present  to  understand  the  general  principles 
upon  which  dynamos,  cable  testing  and  duplex  working,  &c. .  &c. ,  are 
based.  The  lecture  was  delivered  without  notes  in  a  clear  and  pleasant  off- 
hand manner.  Not  the  least  interesting  part  was  that  ot  describing  the  in- 
troduction of  the  electric  telegraph  into  Canada  in  1846,  when  Mr.  Gisborne 
was  an  employee  of  the  Montreal  Telegraph  Company,  and  who  opened 
the  first  office  in  Quebec.  The  discourse  drew  forth  frequent  applause  and 
was  a  most  comprehensive  survey  of  the  whole  field  of  modern  electrical 
application.   

A  WIRE-WOUND  FLYWHEEL. 

The  following  description  of  a  heavy  flywheel  composed  of 
wire  appears  in  the  American  Manufacturer  : — "Amongst  the 
most  recent  and  novel  at)plications  of  wire,  perhaps  none  has 
greater  interest  to  the  mechanical  world  than  that  presented  by 
the  new  wire  flywheel  lately  erected  at  the  Mannesmann  Tube 
Company's  Works,  Germany.  Heavy  flywheels  driven  at  high 
velocities  obviously  present  dangers  of  breaking  asunder  from 
the  great  centrifugal  force  developed.  The  wheel  at  the  factory 
mentioned  consists  of  a  cast  iron  hub  or  boss,  to  which  two  steel 
plate  discs  or  checks,  about  20  ft.  in  diameter,  are  bolted.  The 
peripheral  space  between  the  discs  is  filled  in  with  some  70  tons 
of  No.  5  steel  wire,  completely  wound  around  the  hub,  and  the 
tensile  resistance  thus  obtained  is  far  superior  to  any  casting. 
This  huge  flywheel  is  driven  at  a  speed  of  240  revolutions  per 
minute,  or  a  peripheral  velocity  of  about  2.8  miles  per  minute  (250 
ft.  per  second,  approximately),  which  is  nearly  three  times  the 
average  speed  of  any  express  train  in  the  world.  The  lenj^th  of 
wire  upon  such  a  constructed  flywheel  would  be  about  2  50  miles," 
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THE  "WOOD"  ARC  SYSTEM. 

The  Canadian  General  Electric  Co.  have,  within  the  past 
year,  placed  on  the  market  a  complete  line  of  arc  apparatus  of 
the  well  known  "Wood  "  type.  The  selection  of  the  "Wood" 
machine  as  their  standard  for  arc  lighting  was  only  arrived  at 
after  a  careful  consideration  of  the  requirements  of  the  best  arc 

practice  and  of  the  relative  adap- 
tability to  the  same  of  the  different 
leading  arc  systems  owned  or  con- 
trolled by  the  Company. 

In  the  "Wood"  dynamo  it  has 
been  aimed  to  combine  certain 
essential  features  of  design  and 
construction  by  which  it  is  claimed 
a  distinct  superiority  has  been 
gained.  The  most  salient  point  in 
the  machine  is  its  simplicity  in 
design,  combined  with  solidity  of 
construction.  To  the  design  of  the 
armature,  always  the  weak  spot  in 
an  arc  machine,  special  attention 
has  been  paid.  The  insulation  and 
ventilation  are  of  the  best,  and  the 
coils  are  easily  and  separately  re- 
movable in  case  of  damage.  The 
automatic  regulation  is  it  is  claimed 
the  most  perfect  attainable,  varia- 
tions ranging  from  full  load  to  one 
lamp,  being  handled  instantly  with- 
out sparking  or  perceptible  change 
in  the  candle  power  of  the  lamps, 
A  recent  improvement  has  been  the 
equipping  of  these  dynamos  with 
the  standard  Edison  self-oiling 
nns,  bearing. 

The  lamps  used  with  the  system 
are  the  Company's  iinproved  stand- 
ard C.  K.  single  carbon  lamp  which 
with  a  H  carbon  is  claimed  to  be 
admirably  adapted  for  all  night 
lighting,  arid  for  those  cases  in 
which  a  double  carbon  lamp  is 
required.  The  standard  "Wood" 
type  is  manufactured.  Both  of 
these  types  of  lamp  are  designed  to  secure  the  greatest  simplicity 
compatible  with  steady  and  reliable  service.  A  simple  clutch 
feed  is  used  and  the  nuinber  of  moving  parts  reduced  to  a 
miniinum.  The  minor  accessories  of  the  system,  ammeters, 
lightning  arresters,  cut-outs,  hoods,  hangerboards,  etc.,  have 
ail  been  carefully  woiked  out  with  a  view  to  combining  in  one 
system  the  various  features  which  experience  has  shown  to  be 
essential  to  the  satisfactory  operation  of  a  modern  arc  lighting 
plant. 

ALTERNATORS  IN  PARALLEL. 

A  striking  illustration  of  the  tendency  of  alternators  to  keep 
in  step,  when  they  have  once  been  synchronized  and  connected 
in  parallel,  occurred  a  short  time  ago  at  one  of  the  powerhouses 
of  the  Ottawa  Electric  Company. 

Two  750  light  Westinghouse  a.  c.  dynamos,  with  surface 
wound  armatures,  driven  from  the  same  countershaft,  by  separate 
pulleys,  were  furnishing  current  to  a  circuit  of  about  1200  lamps. 

The  machines  ran  in  this  manner  for  several  days  without 
anything  unusual  occurring.  One  afternoon,  shortly  after  start- 
ing up  for  the  evening  run,  the  ammeter,  which  was  connected 
between  the  machines,  suddenly  showed  a  higher  reading  than 
the  ammeter  on  the  line.  This  indicated  that  one  of  the  dynamos 
was  carrying  all  the  load  and  was  also  sending  some  current 
through  the  other.  The  circuit  was  removed  and  both  machines 
shut  down.  The  switches  between  them  were  opened  and  it 
was  then  attempted  to  start  again.  As  soon  as  the  machinery 
was  set  in  motion  the  cause  of  the  rise  in  current  between  the 
dynamos  became  quite  apparent — one  of  them  and  the  pulley 
on  the  driving  shaft  to  which  it  was  belted  stood  still.  The  key 
had  slipped  out  of  the  driving  ptilley  and  the  dynamo,  which  had 
now  become  a  motor,  was  driving  the  pulley  instead  of  being 
driven  by  it.  But  for  the  change  in  the  ammeter  reading  the 
accident  would  not  have  been  noticed — at  least  not  until  the 
heating  of  the  armature  carrying  the  load  had  attracted  the 
attention  of  the  dynamo  tender. 


Wood  Arc  Lamp. 
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OVERCOMING  TROUBLE  WITH  A  GRAMME  RING 
ARMATURE. 

Durham,  Ont.,  Jan.  15,  1895. 

Editor  Electrical  News. 

Dear  Sir, — I  see  in  your  last  issue  that  W.  B.  S.,  Montreal, 
has  had  the  same  trouble  with  a  Gramme  armature  that  I  had, 
so  I  thought  I  would  let  you  know  the  c.-iuse  of  the  trouble  here. 
You  evidently  do  not  understand  the  spot  where  the  breaking 
takes  place.  The  leads  are  of  course  stayed  by  weaving  with 
cord  or  some  other  Substance.  These  leads  are  styled  the  com- 
mutator web.  It  is  the  projecting  wires  connecting  the  armature 
to  the  web  that  break.  These  wires  are  about  one  inch  long, 
and  are  really  a  part  of  the  armature.  However,  I  found  the 
trouble  here  was  caused  by  the  expansion  bolts  that  hold  the 
armature  in  its  place  getting  loose.  This  of  course  would  allow 
the  armature  to  give  a  little,  and  the  commutator  and  web  hold- 
ing firm,  the  consequence  was  that  the  whole  or  a  large  part  of 
the  strain  of  driving  the  armature  was  on  the  short  wires,  conse- 
quently breaking  them.  The  only  wonder  to  me  was  that  more 
of  them  liid  not  go.  I  took  off  the  armature  and  li.nhtened 
these  bolts,  makintj  sure  I  got  it  true  ;  since  then  I  have  had  no 
trouble.  I  think  the  bolts  were  loosened  by  the  vibration  of  the 
machine.  I  think  \V.  B.  S.  will  find  that  this  is  the  trouble  with 
his  motor,  and  if  after  tightenmg  the  expansion  bolts  he  makes 
sure  the  lock  nuts  are  tight,  will  have  no  further  trouble. 

Yours  truly, 

L.  O'Connor. 


MUNICIPAL  CONTROL  OF  ELECTRIC  LIGHTING. 

Renfrew,  Jan.  14th,  1895. 

Editor  Electrical  News.  . 

Sir, — -I  have  gone  very  carefully  over  Mr.  Eraser's  interest- 
ing article  in  your  issue  of  January,  and  fail  to  exactly  under- 
stand the  financial  part  at  the  close.  At  the  prices  he  mention, 
that  customers  in  Orillia  pay  for  incandescent  lights,  the  plant 
should  be  even  more  productive  than  he  makes  it  to  be.  Thirty 
cents  per  month  per  lamp  would  be  $3.60  per  year  per  lamp, 
and  an  ordinary  dwelling  house  with  say  20  lights,  would  thus 
pay  $72  per  annum.  Then  the  hotel  keeper  who  pays  80 
cents  per  month  per  lamp,  would  be  $9.60  per  annum  per  lamps 
and  if  he  had  fifty  lamps  (which  is  by  no  means  a  large 
number  for  a  fair  sized  hotel)  it  would  cost  the  proprietor 
50  X  $9.60,  or  $480.00  per  annum  for  his  lights.  I  cannot  get 
such  prices  here,  and  am  fully  persuaded  in  my  own  mmd  that 
very  few  electric  light  men  can. 

I  fail  also  to  see  just  how  he  gets  the  yearly  income  of  $5,- 
468.22,  as  from  the  data  he  gives  I  make  the  income  to  be 
$6,720  per  annum,  thus  :• — 

of  i4oo--466j^  x6oc.  x  i2mos.  =  $3,360.00 
^  of  1400  =  9335^  X  30C.  X  1 2mos.  =  $3,360.00 
or  an  annual  income  of  $6,720.00 

Doubtless  there  has  been  some  mistake  in  putting  down  the 
figures.  Mr.  Fraser  no  doubt  will  be  able  to  explain.  Would 
Mr.  Fraser  also  state  what  the  customers  pay  for  the  arcs  ?  This 
is  evidently  a  pretty  good  paying  plant. 

Please  state  also  how  you  come  to  reckon  $570  for  carbons 
as  an  expense  a  gainst  incandescent  lightmg  ?  Why  charge  all 
the  amount  paid  to  the  engineer  and  fireman  to  incandescent 
work  ?    A  portion  of  these  items  are  justly  chargeable  to  arc,  etc. 

Yours,  etc., 

A.  A.  Wright. 


MUNICIPAL  CONTROL  OF  ELECTRIC  LIGHTING. 

City  Hall,  Quebec,  January  i6th,  1S95. 

Editor  Electrical  News. 

Sir, — I  have  read  with  much  interest  under  the  heading  of 
"  Central  Station  Types  "  in  your  paper,  Canadian  ELECTRICAL 
News,  Mr.  G.  White-Fraser's  views  on  the  comparative  cost  of 
electric  lighting  by  and  at  the  cost  of  a  municipal  body,  as  against 
the  same  service  performed  by  a  company  ;  and  quite  agree 
with  the  writer  that  for  a  small  town,  and  especially  where  the 
water  supply  is  done  by  pumping  and  there  is  a  small  addition  to 
the  pumping  plant  and  building — say  a  dynamo  or  two,  an  extra 
boiler  and  an  engine,  with  a  single  extra  hand  in  the  way  of  an 
electro-mechanical  engineer — the  needful  can  be  done  at  a  slight 
advance  on  the  first  and  yearly  cost  of  pumping  works  alone. 
In  large  cities  it  is  very  much  as  on  board  of  "  His  Majesty's 


ship  Pmafore,"  where  the  admiral  had  to  accommodate  and 
care  for  his  "  sisters  and  his  cousins  and  his  aunts."    Look  at 
the  "  Tammany  Hall "  for  proof  of  what  I  say  :  that  in  all  such 
concerns,  where,  under  municipal  management,  every  councillor 
and  alderman — in  payment  I  suppose  of  giving  his  services  free 
for  the  enlightenment  of  his  fellow  citizens — must  have  a  finger 
in  the  pie,  in  the  shape  of  a  member  of  his  family  or  some  rela- 
tion or  friend  or  other  appointed  to  swell  the  already  overdone 
list  of  useless  and  ignorant  hands  altogether  unsuited  to  the 
requirements  of  the  occasion.    Our  corporation  on  several  oc- 
casions wanted  to  take  over  our  gas  works  and  our  Lower 
Town  street  railway,  both  of  which  concerns  were  and  have 
been  coining  money  ;  the  first  33%,  the  other  22%.    I  as  persist- 
ently opposed  this,  as  there  would  have  been  no  end  to  "dead 
heads"  and  other  scoundrelism  ;  but  what  I  did  and  do  advo- 
cate, sir,  in  the  most  forcible  manner,  is  that  on  account  of  the 
sacrifices  imposed  upon  a  city  in  thus  giving  up  its  ways  to  tele- 
graph and  telephone  and  electric  posts  and  wires,  to  street  rail- 
■  ays,  to  gas  companies,  etc.,  to  dig  up  and  impede,  to  the  great 
>  convenience  of  citizens — what  I  say,  I  do  recommend,  is  that 
all  such  companies  be  made  to  pay,  not  a  fixed  sum,  not  so 
much  per  post,  not  so  mucli  out  of  its  profits  which  can  not  be 
got  at,  being  always  hidden  under  a  bushel,  but  a  percentage  on 
gross  receipts.    Look  at  Toronto  with  its  I2>^  percent,  on  its 
city  tramways  gross  receipts — nearly  $100,000  annually  to  that 
city.    See  how  much  richer  Quebec  would  now  be,  if  since  the 
establishment  of  our  gas  works  in  1847  we  had  had  our  share  of 
the  33%  profit  which  the  company,  not  d.iring  to  own  to,  for  fear 
of  popular  outcry,  used  to  pay  8%  dividends  on  the  $100  shares, 
and  advertised  this  in  all  the  city  papers  to  lead  people  to  be- 
lieve the  company  was  only  doing  middling  well  ;  while  the  re- 
maining  $25    out    of  the  $33  was   put  down   to  capital — 
%  share  per  shaie  per  annum,  one  share  additional  every  four 
years — a  share  that  did  not  cost  a  cent,  and  on  which  the  8% 
dividend  continued  to  be  paid,  or  on  each  four  yearly  increase 
of  an  extra  $100  share.    Similarly  with  our  street  railway  com- 
pany we  should  have,  now  more  than  20  years  ago,  stipulated 
for  a  percentage  of  its  receipts,  which,  as  I  have  said  were  22% 
profit.    A  fixed  sum  to  be  paid  by  any  company  is  absurd,  and 
against  the  interests  either  of  the  one  or  the  other.    No  com- 
pany, no  municipality  can  know,  foresee  exactly  what  profits  a 
company  will  make  on  any  plunt  and  service.    The  fixed  sum 
which  our  telephone  and  electric  company  pay  here  as  a  tax 
was  in  the  beginning  too  high  for  the  profit  of  the  respective 
companies.    At  present  these  fixed  sums  are  too  low.    They  are 
to  be  increased,  and  the  only  honest  and  fair  way  of  doing  so — 
fair  to  the  city  and  to  the  company — is  a  percentage  on  the 
gross  leceipts  or  on  the  profits,  if  these  can  be  got  at,  which  it 
is  difficult  to  ascertain  ;  whereas  there  is  more  difficulty  in  blind- 
ing people  as  to  gross  collection,  which  there  are  many  ways  to 
arrive  at.    I  would  therefore  incline,  except  as  .Mr.  Fiasersays 
for  small  communities  and  therefore  small  plants,  and  when  a 
company  does  not  care  for  the  slight  profits  to  be  made— and 
especially  where  there  are  pumping  works  and  the  same  staff 
answer  for  both — that  the  electric  lighting  of  such  a  small  place 
even  as  Quebec,  with  its  only  370  lights,  continue  with  the  present 
company,  which  gives  entire  satisfaction  ;  but  that  on  renewal 
two  years  hence,  of  our  five  years  term  of  cohtract,  we  do 
stipulate  for  a  shave  in  the  concern,  and  I  would  also  advise  my 
friend,  the  City  Engineer  ofTopeka,  Kansas,  who  for  the  last 
three  years  has  been  putting  forth  his  best  endeavors  to  reduce 
cost  per  arc  lamp  below  $90,  and  has  not  yet  nor  will  he  succeed 
in  doing  so,  until  some  cheaper  process  has  been  discovered  of 
producing  light,  to  wed  his  corporation  to  the  better  plan  ot  do- 
ing the  thing  by  contract  with  a  company,  paying  the  city  a  good 
percentage  on  the  venture. 

C.  Baillairg6, 

City  Engineer.  Quebec. 


A  great  deal  has  been  published  in  engineering  journ  ils  about 
scale  in  boilers,  and  yet  very  little  has  been  said  about  the 
accumulation  of  it  in  feed  and  blow-off  pipes.  There  are  men 
who  maintain  that  scale  can  not  accumulate  in  pipes  in  which 
the  water  is  circulating  constantly,  but  cases  cited  will  show- 
how  fallacious  such  opinions  are.  As  a  matter  of  fact,  these 
pipes  often  fill  up  in  a  remarkable  way,  the  deposit  choking  them 
to  such  an  extent  that  it  becomes  a  source  of  positive  danger. 
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GHf\RflGTER  SKETCH. 


ROBERT  F.  EASSON. 

"  What  is  the  use  of  a  child?    It  may  become  a  man  !". — Franklin. 

From  smaller  beginnings,  sometimes,  than  a  grain  of 
mustard  seed,  grow  great  things.  When  Galvani  discovered 
that  a  frog's  leg  twitched  when  placed  in  contact  with  different 
metals,  it  could  scarcely  have  been  imagined  that  so  apparently 
insignificant  a  fact  could  have  led  to  important  results.  Yet,  as 
Samuel  Smiles  has  remarked,  therein  lay  the  germ  of  the  elec- 
tric telegraph,  which  to-day  binds  the  intelligence  of  continents 
together,  and  seems  destined  .speedily  to  "put  a  girdle  round  the 
globe." 

A  sketch  of  one  who  has  given  nearly  half  a  century  to  the 
telegraph  business,  as  has  been  the  case  with  Mr.  Robert  F. 
Easson,  of  the  Great  North-Western  Telegraph  Co.,  is  sugges- 
tive of  the  early  trials  and  triumphs  of  telegraphy.  Mr.  Easson 
cannot  go  back,  except  historically  in  memory,  to  the  rude 
methods  of  signalling  adopted  by  the  Roman  generals  who 
spelled  words  by  means  of  fires  on  different  substances.  The^ 
beacon  lights  on  the  mountain  tops  in  ancient  days  were,  how- 
ever, the  precursor  of  the  electric  telegraph  of  to-day  in  all  its 
completeness.  Nor  50  years  ago  were  the  methods  in  vogue  as 
crude  as  those  described  by  Bishop  Wilkins,  when  the  custom 
of  conversing  at  a  distance  with  three  lights  or  torches  at  night 
so  used  as  to  indicate  the  24  necessary 
letters  of  the  alphabet,  was  in  somewhat 
general  use. 

Robert  F.  Easson  entered  the  service 
of  the  Montreal  Telegraph  Co.,  at  Toron- 
to, as  messenger,  in  1849,  ^  period  only 
four  years  later  than  that  which  marked 
the  opening  of  the  first  telegraph  busi- 
ness in  which  the  Morse  patents  were 
used.  He  has,  therefore,  good  claim 
to  rank  among  the  pioneers  of  that 
method  of  telegraphy  which  in  late 
years  has  girdled  the  globe.  From 
messenger  boy  in  1849  Mr.  Easson  was 
promoted,  with  little  delay,  to  the  posi- 
tion of  book  keeper.  In  18 152  he  was 
an  operator  in  the  Toronto  office,  and 
the  records  show  that  he  was  one  of 
the  first  operators  to  read  by  sound. 
Chicago  became  his  place  of  residence 
a  year  later,  where  he  was  engaged  by 
the  late  Mr.  Ezra  Cornell,  who  was 
largely  interested  in  western  telegraphs, 
to  work  as  an  operator  in  the  telegraph 

office  in  that  city.  A  little  later  he  was  sent  to  Laporte,  Ind., 
In  that  journey  the  iron  horse  had  not  cut  his  way  through  the 
country  as  he  has  done  to-day,  and  Mr.  Easson  s  drive  from  La- 
porte to  Plymouth  was  right  through  the  bush.  Heie  he,  in 
company  with  E.  B.  Stevens,  of  Chicago,  opened  a  telegraph 
office,  Mr.  Easson  remaining  at  Plymouth  for  about  a  month, 
teaching  a  young  Hoosier  to  telegraph  and  then  installing  him 
in  charge  of  the  office. 

Spending  three  or  four  months  after  leaving  Plymouth  in 
Logansport,  Ind.,  in  the  fall  of  1853  he  had  again  leturned  to 
Chicago.  For  two  years  from  this  date  he  remained  in  the 
Chicago  office  and  worked  the  old  Speed-Cornell  line,  which  ran 
through  the  woods  and  along  the  highways  from  Chicago  to 
Detroit.  The  telegtaph  in  those  days  had  not  cut  any  large  figure 
in  the  commercial  world.  The  entire  staff  of  operators  m  the 
Chicago  office  did  not  exceed  half  a  dozen,  and  when  Mr.  Easson 
left  Chicago  in  1855  there  were  not  more  than  a  dozen  operators 
in  that  now  great  city.  And  yet  some  progress  had  been  made  in 
the  decade  from  1845  to  1855.  The  first  telegraph  line  constructed 
on  the  Morse  plan  in  1845  was  operated  between  Washington 
and  Baltimore.  The  advertised  tariff  was,  "  for  every  four 
letters — one  cent."  The  receipts  for  the  first  four  days  were  one 
cent  and  the  total  income  for  the  first  ten  days  $3,095. 

In  1855  the  subject  of  our  sketch  retuined  to  Canada  and  re- 
engaged with  the  Montreal  Telegraph  Co.,  at  Toronto,  as  an 
operator.  His  career  from  that  date  on  was  one  of  steady  pro- 
gress, and  in  1859  we  find  him  adding  to  his  duties  as  an 
operator  those  of  associated  press  agent  at  Father  Point,  Que., 


where  the  Canadian  ocean  steamers  were  intercepted  and  their 
news  sent  on  by  telegraph  in  advance  of  the  steamers'  arrival  at 
Quebec.  Once  more  he  returned  to  the  Toronto  office,  where 
he  worked  the  Montreal  circuit  until  about  1864,  when  he  was 
appointed  chief  operator,  occupying  this  position  until  about 
1880.  Mr.  Easson's  fitness  for  the  position  of  press  superinten- 
dent was  shown  in  the  fact  that  when  the  Great  North-Western 
Telegraph  Co.  assumed  control  of  the  Montreal  and  Dominion 
Telegraph  Companies,  he  was  appointed  to  take  charge  of  the 
news-gathering  branch  of  the  business,  which  had  developed 
most  successfully  under  the  direction  of  General-Manager  H.  P. 
D wight.  This  position  Mr.  Easson  occupies  at  the  present 
time.  His  talents  and  training  eminently  fit  him  for  the  work. 
Of  this  every  newspaper  man  throughout  thecountiyis  prepared 
to  testify;  and  no  man  is  better  or  more  favorably  known,  either 
in  Canadian  telegraph  circles,  or  by  the  newspaper  men  of 
the  Dominion,  than  "  R.  F.  E.",  the  familiar  business  nom  de 
plume  of  Mr.  Easson. 

Every  one  who  has  come  in  contact  with  Mr.  Easson  is  pre- 
pared to  bear  testimony  to  his  genial,  kindly  and  courteous 
character.  Among  those  who  know  him  more  intimately  he  is 
regarded  as  one  of  the  best  friends  that  any  man  can  possess. 

Robert  F.  Easson  hails  from  the  land  of  the  hills  and  heather, 
having  been  born  in  Prinla-vs,  Scotland,  June  14th,  1838,  though 
he  came  to  Canada  when  quite  young  ;  and  attached  as  he  is  to 
the  land  of  his  birth,  he  is  ever  proud  of 
the  land  of  his  adoption,  and  is  one  of 
its  most  worthy  citizens. 


Robert  F.  Easson, 


NATIONAL  ELECTRIC  LIGHT  ASSO- 
CIATION CONVENTION. 

Following  are  the  titles  of  papers 
to  be  read  at  the  annual  convention  of 
the  National  Electric  Light  Associa- 
tion convention  which  will  meet  in 
Cleveland,  Ohio,  on  the  19th,  20th  and 
2ist  inst.  :  "The  Storage  of  Energy 
Essential  to  Central  Stations,  How  it 
May  be  Accomplished  and  the  Econo- 
mies Resulting,"  by  Nelson  W.  Perry. 
Professor  Langley  of  the  Case  School 
of  Science,  and  Professor  Stine  of 
Armour  Institute,  Chicago,  will  take 
^f)F  part  in   the  discussion.     The  topic, 

"  How  to  Light  Large  Cities,"  will  be 
discussed  by  Frederic  Nicholls,  Charles 
R.  Huntley,  Frank  H.  Clark,  J.  Frank 
Morrison,  T.  Carpenter  Smith,  George 
A.  Redman,  E.  F.  Peck,  and  others  ; 
"Some  Economies  in  Electric  Light  and  Power  Stations,"  by 
Professor  Edward  Weston;  "Arc  Carbons  and  The  National 
Electric  Light  Association  Standard  of  Light,"  by  L.  B.  Marks  ; 
"The  Monocyclic  System,"  by  Dr.  Louis  Bell;  "The  Correct 
Method  of  Protecting  Electric  Circuits,"  by  W.  E.  Harrington  ; 
"The  Evolution  of  Arc  Lighting  Machines,"  by  C.  N.  Black. 
E.  A.  Leslie's  paper,  read  at  the  Buffalo  meeting,  and  entitled 
"  The  Operation  of  High  Tension  Currents  Underground  from  a 
Physical  and  Financial  Standpoint,"  will  be  taken  up  and  dis- 
cussed. 


Mr.  W.  J.  Clark,  electrician,  Trenton,  Ont.,  has  been  committed  for 
trial  on  a  charge  of  having  incited  one  ].  J.  Cooley  to  burglary,  for  the  pur- 
pose of  obtaining  the  cypher  of  the  Brush  Electric  Co.,  in  conneclion  with 
the  Toronto  boodle  inquiry. 

The  Stormont  Electric  Light  &  Power  Co.  will  apply  to  the  Ontario  Leg- 
islature for  an  act  to  ratify  and  confirm  an  agreement  made  on  the  i8th 
January  last,  for  the  purchase  of  the  Cornwall  Gas  Works,  and  for  power 
to  operate  the  same,  and  to  increase  the  capita!  stock  of  the  company. 

Three-hundred  subscribers  of  the  Bell  Telephone  Co.  had  their  connection 
with  the  main  office  cut  oft  by  the  recent  fire,  and  about  a  dozen  telephone 
instruments  were  destroyed.  As  speedily  as  possible,  the  company  intend 
to  place  their  wires  underground  in  the  vicinity  of  the  recent  fire. 

The  Richmond  Industrial Compiny,  of  Richmond,  Que.,  is  seeking  in- 
corporation to  acquire  the  real  estate,  machinery  and  franchise  of  the  Rich- 
mond Water  Power  and  Manufacturing  Company,  Ltd.  The  capital  stock 
of  the  company  is  to  be  $100,000,  divided  into  1,000  shares.  The  appli- 
cants are  : — Messrs.  Leonard  Thomas,  Melbourne  ;  William  Ewans  Jones, 
Richmond ;  John  Matthew  Nunns,  Henry  Autisell  Allen,  Melbourne  ; 
Kelzer  A.  Cummings,  Francis  Henry  Nunns,  Coaticook. 
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CflNADIfiH    ELECTRICAL  NEWS 


THE  ONLOOKER. 

An  ancient  writer  has  said  :  "  I  would  do  what  I  pleased, 
and  doing  what  I  pleased  I  should  have  my  will,  and  having 
my  will  should  be  contented  ;  and  when  one  is  contented,  there  is 
no  more  to  be  desired  ;  and  when  there  is  no  more  to  be  desired^ 
there  is  an  end  of  it."  The  Onlooker  thought  of  these  words  as 
he  learned  of  the  several  suggestions  made  by  Mr.  Hamilton 
MacCarthy  in  a  paper  on  "The  Aesthetic  Unity  of  the  Fine 
Arts,"  read  at  a  late  meeting  of  the  Canadian  Institute.  This 
well-known  sculptor  would  have  the  people  of  Toronto  "  do  away 
with  the  dangerous  and  unsightly  trolley,"  because  of  the  man- 
ner in  which  it  mars  the  beauty  of  the  city.  The  suggestion 
shows  how  directly  the  practical  spirit  of  the  age  will  come  in 
contact  with  the  sentimental.  It  would  be  a  delightful  thing  for 
Toronto,  and  other  metropolitan  cities,  if  they  could  be  planned 
on  the  lines  of  the  artist  and  sculptor.  But  if  these  things  wfei  e 
given  the  people,  how  much  else  would  they  be  fo.-ced  to  forego? 
No  boon  is  without  its  drawbacks.  The  telegraph,  telephone, 
and  electric  system  of  transit  are  not  an  unmixed  blessing,  but 
who  would  be  without  them  ?  The  unsightly  trolley,  however, 
has  done  not  a  little  to  give  to  Toronto  an  aesthetic  and  artistic 
character.  Were  it  not  for  this  method  of  rapid  transit  the  city 
would  not  be  dotted  with  so  many  pleasant  homes,  laid  out  with 
skill  and  taste.  The  people  by  means  of  this  quick  method  of 
propulsion  are  enabled  to  get  out  to  the  country,  that  spot  which 
it  is  said^God  made,  whilst  man  made  the  city.  The  suggestion 
is  more  practical  that  another  method  of  electric  locomotion 
should  be  adopted  in  place  of  the  overhead  trolley  system. 
Science  is  working  to  day  on  the  conduit  system  and  some  of 
the  brainiest  electricians  have  not  abandoned  the  hope  of  a  suc- 
cessful storage  system  for  the  largest  cities.  When  these  come 
Mr.  MacCarthy's  desires  will  have  been  met,  and  the  advant- 
ages of  the  present  will  not  have  been  sacrificed. 

X       X       X  X 

When  one  talks  of  a  "  penny  wise  and  pound  foolish  "  policy,  it 
is  a  mistake  to  suppose  that  the  old  adage  can  be  applied  only 
to  domestic  expenditures.  The  unsuccess  in  many  lines  of 
manufacture,  and  the  trouble  that  comes  to  municipalities  is 
frequently  due  to  the  narrow  manner  in  which  investments  made 
are  viewed.  The  other  day  the  Onlooker  was  talking  to  the 
representative  of  a  large  electrical  supply  house,  who  had  recent- 
ly furnished  an  electric  plant  for  an  eastern  municipality.  Pur- 
suing a  cheese  paring  policy  those  interested  had  thought  it 
wise  to  divide  up  the  purchase,  securing  one  part  of.  the  plant 
from  one  concern,  and  part  from  another,  thereby  saving,  as  they 
believed,  a  trifle.  When  everything  was  supposed  to  be  ready 
for  operation,  it  was  discovered  that  things  would  not  work  sat- 
isfactorily. There  was  a  fault  somewhere,  and  after  no  little 
trouble  it  was  ascertained  that  associated  with  machinery  of  the 
better  class,  there  had  been  placed  that  of  a  commoner  kind, 
and  as  a  result  the  plant  would  not  work.  Someone  had  to  be 
blamed  for  the  trouble,  and  the  man  who  did  the  best  work  came 
in  for  his  share  of  it.  Let  it  be  said  for  this  municipality,  that 
finally  they  saw  for  themselves  the  mistake  that  had  been  made, 
and  a  plant  perfect  in  all  its  details  wa^,  secured  and  everything 
now  goes  on  lovely.  It  may  not  be  a  matter  of  serious  concern 
if  the  good  housewife  makes  the  mistake  of  buying  shoddy  for 
cloth  or  cotton  for  silk.  It  is  not  a  killing  affair,  though  it  may 
drain  her  pin  money  a  little.  But  it  is  hardly  excusable  when 
hard-headed  business  men,  and  especially  those  whose  work  is 
in  the  line  of  mechanics,  allow  themselves  to  be  influenced  in 
the  securing  of  plant,  that  their  experience  and  good  sense  ought 
to  tell  them  can  never  give  satisfaction.  The  poorly  made  ma- 
chine, at  the  best,  will  give  out  in  a  little  time,  and  the  labor, 
expense  and  trouble  of  replacing  the  broken  machinery  has  to 
be  undertaken.  An  investigation  made  some  time  ago  by  an  in- 
spector of  a  boiler  insurance  company  showed  that  the  larger 
percentage  of  accidents  caused  by  the  bursting  of  boilers  was 
due  to  the  owners  being  satisfied  with  something  cheap.  The 
cheap  and  nasty,  as  a  shop  term  runs,  may  not  hurt  anyone, 
when  this  rule  is  applied  in  the  purchase  of  an  article  for  in- 
dividual wear,  or  the  home,  but  the  "cheap  and  nasty"  in  ma- 
chinery may  mean  the  loss  of  life,  and  the  wreckage  of  valuable 
property.  Moreover,  when  one  sets  up  a  shop  or  mill  filled 
with  machinery,  he  does  not  do  this  for  the  day  only.  Thousands 
of  dollars  are  not  invested  in  mechanical  and  electric  plants  as 
one  might  invest  in  a  toy.    The  idea  of  permanency  ought  to  be 


foremost  in  every  such  purchase.  These  ends  can  only  be  at- 
tained when  the  purchaser  gets  far  away  from  the  penny  wise 
and  pound  foolish  policy  that  controls  too  often  men  in  their  in- 
dividual, as  well  as  in  their  corporate,  capacity.  Better  be  sure 
than  sorry. 

X    X    X  X 

What  is  to  be  the  future  of  the  electric  railway,  is  a  subject 
that  is  commanding  wide  attention  among  press  and  people  every- 
where. The  progress  of  electric  propulsion  has  been  on  so  wide 
a  scale  and  taken  altogether  of  so  satisfactory  a  character,  that 
those  who  indulge  in  prophecy  ate  hardly  to  be  kept  within  bounds 
in  the  optimistic  pictures  they  paint  of  the  future  of  this  rapidly 
developing  power.  All  this  is  cheering  to  the  men  who  have 
given  the  best  of  brain  and  brawn  to  a  consideration  of  this  ques- 
tion. It  occurs  to  the  Onlooker,  however,  that  it  is  worth  while 
to  get  away  from  the  heights  a  little  and  look  at  this  matter  in 
a  more  practical  and  business-like  sense.  For  this  is  to  be 
noted  that  the  progress  of  electric  power  can  only  grow  as  it 
appeals  to,  and  is  capable  of  satisfying,  the  commercial  needs  of 
a  community.  Electricity  is  not  only  supplementing  Oiher  meth- 
ods of  lighting,  and  doing  this  most  successfully.  It  is,  also,  cut- 
ing  into  the  corner  that  steam  has  held  since  the  days  of  Watt, 
as  the  one  great  power  for  driving  the  machinery  of  the  work- 
shop ;  and  as  advancement  is  made  in  this  direction  it  is  a  ques- 
tion whether  ultimately,  because  of  its  cheapness  and  simplicity 
as  compared  with  steam,  it  will  not  become  the  one  practical 
power  of  the  day  for  mechanical  purposes.  In  neither  of  these 
instances,  however,  does  it  stir  up  the  elements  of  opposition,  as 
is  the  case  when  it  is  used  as  the  propelling  power  of  travel  be- 
tween municipality  and  municipality.  Whether  the  electric  road 
can  engage  in  freight  and  pas'senger  traffic  without  injury  of  the 
older  railroads  and  all  that  this  involves,  is  the  burning  question 
in  electrical  fields  just  now.  It  is  useless  for  railroads,  any 
more  than  gas  companies,  to  close  their  eyes  to  the  fact  that 
electricity,  in  both  cases,  is  on  top.  But  without  withholding  one 
jot  or  tittle  from  the  capabilities  of  electrical  power,  in  a  con- 
sideration of  its  application  to  railroading,  questions  of  expedi- 
ency come  up  for  consideration.  Some  words  of  caution  were 
printed  in  the  Electrical  News  a  short  time  since,  touching 
the  wisdom  of  running  electric  roads  parallel  with  the  steam 
railroads  now  in  operation.  A  Montreal  journal  has  supple- 
mented this  thought  with  the  remark  that  at  least  one  place  that 
helped  an  electric  line  to  compete  with  a  railroad  got  badly  left. 
The  electric  railway  had  to  go  to  the  wall  and  the  older  railroad 
then  stepped  in  and  the  rates  for  local  traffic  were  advanced  to 
recoup  it  for  the  loss  by  the  competition.  In  certain  parts  ot  the 
United  States  similar  difficulties  have  arisen,  and  it  is  pointed 
out  how  unwise  is  the  tendency,  which  in  some  places  is  being 
carried  to  excess,  of  constructing  electric  lines  in  places  where, 
as  time  will  demonstrate,  they  cannot  be  operated  at  a  profit. 
A  writer  in  an  engineering  journal,  discussing  this  phase  of  the 
question,  takes  the  ground  that  nothing  seems  more  certain 
than  that  for  their  own  protection  the  steam  railroad  corpora- 
tions will  ultimately  be  compelled  to  secure  control,  directly  or 
indirectly,  of  all  electric  street  railways  which  seriously  compete 
with  them.  In  view  of  this  possibility,  not  to  say  certainty,  it 
would  seem  to  be  the  part  of  wisdom  for  the  municipal  forces  of 
towns  to  exercise  a  good  deal  of  discretion  in  granting  exclusive 
perpetual  franchise  for  the  occupation  of  their  streets  and  roads 
by  electrical  companies.  It  is  easily  understood,  with  the  de- 
velopments of  electricity  as  a  method  of  railway  propulsion,  that 
steam  railroads  would  grow  alarmed  and  difficulties,  which  time 
would  shortly  wipe  out,  will  be  magnified.  It  has  seemed  to  the 
Onlooker,  nevertheless,  that  with  all  the  confidence  that  the 
student  of  electricity  may  have  in  the  developments  of  the  future, 
and  he  can  afford  to  have  big  faith,  there  are  yet  phases  of  the 
question  that  call  for  caution  and  wise  judgment.  This  one 
thought  has  suggested  the  present  remarks. 


It  is  said  to  be  the  intention  of  the  Canadian  Association  of  Stationary 
Engineers,  to  renew  their  application  to  the  Ontario  Legislature  at  its  next 
session,  to  pass  a  law  making  it  compulsory  on  all  engineers  in  charge  of 
steam  plant  to  pass  a  qualifying  examination. 

It  is  the  intention  of  the  Corporation  of  Port  Arthur,  owners  of  the  Port 
Arthur  Electric  Railway,  to  install  and  operate  a  12,000  c.p.  incandescent 
light  plant  by  and  in  connection  with  the  railway  plant  ai  an  early  date.    The  - 
management  of  the  road  for  1895—615  visted  in  Mr.  X.  P.  Cooke,  chair- 
man of  the  Light  Committee,  and  Mr.  .A.  M.  Gill,  Chief  Engineer. 
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CENTRAL  STATION  TYPES. 

George  White-Fraser. 

NO.  III. — SMALL  PRIVATE  PLANTS. 

The  small  amount  of  business  that  is  sufficient  for  the  support 
ofapayinjj  electric  lis^ht  company,  operating  under  favorable 
circumstances,  is  certainly  surprising  ;  and  may  well  afford 
matter  for  serious  consideration  to  small  capitalists.  At  the 
same  time,  it  must  be  admitted  that  the  smaller  the  business, 
the  more  favorable  must  those  circumstances  be,  and  the  more 
careful  the  consideration  given  to  any  particular  case.  The 
question  of  design  assumes  an  importance  in  a  small  station 
which  is  well  nigh  predominant.  In  a  station  of  any  size,  large 
r  small,  this  question  is,  of  course,  a  determining  factor  in  the 
ubsequent  costs  of  operation,  and  resultant  dividends  ';  but,  as 
first  cost  of  plant  and  frictional  and  other  losses  do  by  no  means 
diminish  in  the  same  proportion  as  the  capacity,  it  requires  very 
little  demonstration  that  faulty  or  ill  considered  design  of  station 
and  proportions  of  steam  and  electric  machinery,  has  relatively 
a  greater  effect  on  a  small  plant  than  on  a  large  one,  in  increas- 
ing operating  and  maintenance  expenses,  and  reducing  divi- 
dends. There  is  a  very  general  impression  among  the  non-pro- 
fessional public,  and  unfortunately  also  observable  among 
persons  connected  with  electric  plants  in  a  non-practical  capa- 
city, that  the  designing  and  operating  of  an  electric  lighting  or 
railway  plant  is  really  the  most  simple  thing  in  the  world — that 
any  person  who  is  capable  of  buying  a  bag  of  sugar  in  the 
open  market,  and  of  exercising  his  judgm.ent  as  to  its  quality,  is 
quite  equally  competent  to  solve  the  various  "simple"  problems 
governing  the  design  of  an  electric  station  ;  and  as  to  operation 
of  plant — "  why  what  more  is  there  to  do  than  to  shovel  coal 
into  a  boiler  and  close  a  switch.  The  whole  thing  is  as  easy  as 
rolling  off  a  log."  So  it  is,  but  it  seems  possible  that  the  person 
who  has  studied  rolling  off  logs,  so  as  to  get  the  greatest  amount 
of  exercise  with  the  least  personal  exertion,  and  with  the  least 
damage  to  his  clothes,  will  probably  roll  further  and  better  than 
one  who  has  devoted  most  of  his  life  to  some  other  pursuit. 

The  practice  of  electrical  engineermg  as  a  profession  is  not 
sufficiently  individualized  ;  the  lines  of  demarcation  between  it 
and  the  other  branches  of  engineering  aie  not  distinctly  enough 
laid  out.  On  the  one  hand,  we  find  purely  civil  engineers,  and 
even  land  surveyors,  whose  technical  training  certainly  does  not 
necessarily  qualify  them  to  tackle  electrical  work  ;  and  on  the 
other  hand,  mechanical  engineers  who  are  very  close  cousins  to 
electrical  men,  but  yet  not  actually  qualified,  are  both  and  all, 
placed  in  charge  of  enterprises  which  not  only  involve 
the  use  of  electricity,  but  in  which  electricity  is  the  active 
principle,  so  to  speak.  The  natural  result  of  such  short-sighted 
policy  is  that,  while  a  piece  of  construction  is  probably  very 
solidly  and  well  done  and  calculated  to  last,  it  has  cost  thirty 
per  cent,  more  than  necessary  ;  and  a  little  criticism  will  show 
that  the  first  principles  of  electrical  desii^n  have  been  lost  sight 
of,  and  the  plant  saddled  with  the  irremediable  results  of  ineffi- 
cient machinery.  All  this  is  bad  enough  as  it  is.  But  when  we 
find  the  ordinary  business  man  in  a  small  way  entering  the 
practical  field,  and  buying  a  dynamo  or  engine  as  he  would  a 
new  hat  or  a  dog  collar,  and  designing  his  own  electric  plant  as 
he  would  the  arrangement  of  his  own  store,  the  thing  is  raised 
from  the  ordinary  to  the  sublime.  The  chances  are  that  the 
resultant  station  or  power  house  will  present  many  valuable 
features  (for  all  intelligent  people  can  have  good  ideas,  and  work 
them  out),  but  at  the  same  time  will  not  bring  in  dividends. 
There  appears  to  be  a  very  considerable  misconception  as  to 
the  commercial  conditions  of  electrical  enterprises,  and  also  as 
to  those  conditions  under  which  electrical  enterprises  will  work  to 
advantage.  Any  person  of  intelligence  will  at  once  admit  that 
to  run  a  successful  dry-goods  or  grocery  business  requires  ex- 
perience and  a  substratum  of  dry  goods  or  grocery  knowledge. 
Similarly  with  any  other  line  of  trade.  It  is  not  merely  neces- 
sary to  have  a  shop  and  stock.  Assistants  are  required  who 
must  have  had  some  training — a  book  keeping  staff  to  keep 
track  of  everything  ;  petty  pilferings  must  be  detected  and 
stopped,  and  above  all,  there  must  be  a  head,  to  manage  things, 
who  is  deeply  versed  in  the  details  of  the  lousiness,  and  who  can 
buy  in  the  best  market  and  make  the  best  use  of  his  goods. 
The  sooner  electrical  enterp-  ises  are  placed  on  the  same  common 
sense  basis,  the  better  for  both  owners  and  consumers. 
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An  electric  light  station  is  a  store  where  electric  light  is  sold" 
The  machinery  -  waterpower  or  steam  and  electric  -  the  stock  j 
the  engineer,  linemen,  &c.,  are  the  shopmen,  chief  engineer  is 
the  gentlemanly  floor  walker,  and  the  superintendent  the  guiding 
intelligence  who,  let  it  be  strongly  emphasized,  must  be  well  up 
in  all  the  details  of  the  business.  The  secretary  will  be  the 
book-keeping  department.  So  far  the  analogy  is  followed,  foi 
all  plants  have  some  kind  of  engineer  and  linemen — or  "Elec- 
trician"— as  he  is  called  (!)  and  a  secretary.  None  but  the 
large  ones  have  a  superintendent.  It  may  be  pertinent,  at  this 
point,  to  ask  : — "  Then  who  manages  the  plant  ?  who  is  the 
experienced  head,  who  cares  for  every  department,  and  sees 
that  the  stock  is  purchased  in  the  cheapest  market — that  none 
of  it  goes  to  waste  or  is  pilfered,  or  is  sold  below  its  reasonable 
price?  who  is  the  guiding  hand  of  the  whole  business,  which 
hold  the  reins?  Echo  will  faintly  reply,  "Who?"  Possibly 
echo  may  suggest  that  the  floor- walker  (engineer),  who  is  a 
working  mechanic  with  no  technical  training  whatever,  and  but 
little  general  education,  can  be  head  too.  Then,  will  this  assist- 
ant, whose  mental  vision  has  for  years  been  directed  mainly 
towards  keeping  his  bearings  cool,  and  his  steam  gauge  it  80 
lbs. — will  he  be  capable  of  choosing  the  really  best  market  ?  Is 
his  education  sufficient  ?  In  a  word,  is  il  possible  that  a  working 
mechanic,  with  a  working  mechanic's  education,  and  opportuni- 
ties for  acquiring  scientific  knowledge,  can  "run"  an  electric 
plant,  taking  care  that  he  does  not  burn  too  much  fuel,  or  take 
too  much  steam,  or  waste  steam,  or  waste  electricity,  or  intro- 
duce too  great  frictional  or  other  loads  ;  and  can  he  choose  the 
really  best  incandescent  lamp  to  run  with  his  plant,  and  under 
its  peculiar  operating  conditions  ;  and  so  on  through  the  number- 
less details  that  constitute  efficient  managing  ?  And  vet  in  a 
majority  of  medium  and  small  sized  plants  in  Ontario,  that  class 
of  man  is  expected  to  generate  good  current,  and  at  a  price  low 
enough  to  sell  in  competition  with  gas.  He  does  so  in  many 
cases — but  why  ?  Because  he  runs  with  a  bountiful  water  power 
or  burns  slabs  and  other  cheap  wood  fuel.  Whatever  may  be  the 
class  of  fuel  burned,  it  should  be  one  of  the  objects  of  the  man- 
agement to  reduce  the  consumption  ;  whether  it  be  coal  at  a  high 
price,  or  cordwood  at  $1.00  per  cord.  An  unnecessary  con- 
sumption of  I  lb.  per  H.  P.  H.,  means  an  unnecessarily  increased 
fuel  bill,  and  just  so  much  knocked  off  dividends.  But  is  this 
kind  of  care  taken  ?  By  no  means  ;  nor  is  the  class  of  mechanic 
usually  found  running  electric  light  stations  qualified  by  know- 
ledge or  experience  to  undertake  such  management. 

Then  in  the  accounting  department,  in  all  stations,  municipal 
or  private,  a  set  of  books  are  kept,  and  very  scientific  looking 
reports  are  sent  in  daily  by  the  engineer  to  the  secretary. 
Therein  are  set  forth  the  times  of  starting  and  stopping  ;  quality 
of  fuel  burnt  ;  maximum  and  minimum  indication  of  the 
ammeter,  and  various  other  most  imposing  looking  data.  And 
what  meaning  has  it  all  to  the  secielary?  He  doesn't  probably 
know  the  difference  between  an  ampere  and  a  set  nut,  the  engi- 
neer being  likely  equally  well  informed.  His  books,  therefore, 
are  simplv  a  record  of  salaries,  purchases,  fuel  expense,  and 
income  from  rental  of  lights  ;  and  th's  service,  which  probably  a 
clerk  in  a  shoestore  could  perform  equally  well,  is  called  "man- 
aging an  electric  lighting  station "!  Where  is  the  classifying 
and  analyzing  of  accounts  ?  Where  is  the  close  scrutiny  into 
the  expenditure  of  every  department  ?  Where  is  the  system  by 
which  alone  wastes  (steam,  mechanical,  electrical)  can  be  traced 
to  the  causal  defect,  and  the  proper  remedy  pointed  out  ?  Why 
should  electric  lighting  business  not  be  managed  on  business 
principles?  A  teamster  is  not  necessarily  qualified  to  run  a  horse 
car  line,  nor  a  carpenter  to  conduct  an  extensive  contractors' 
business.  A  man  may  be  an  excellent  hardware  man  and  yet 
he  would  run  a  restaurant  to  earth,  simply  because  neither  his 
professional  training  nor  his  subsequent  experience  has  been  in 
the  catering  line.  Why  therefore  set  a  railway  or  sewerage 
engineer  or  land  surveyor  to  design  a  plant  ?  and  why  manage 
it  afterwards  by  a  committee  consisting  of  a  plain  working 
mechanic  and  a  book-keeper?  Is  a  boiler  a  kind  of  nickle-in- 
the-slot  machine,  into  which  you  throw  fuel  and  get  steam  ? — an 
engine  room  to  be  regarded  as  a  kind  of  expensive  barrel 
organ  out  of  which  an  itinerant  Italian  can  grind  a  tune  just  as 
well  as  a  doctor  of  music  ? — while  a  whole  electric  lighting  system 
is  placed  pretty  much  on  the  same  footing  as  those  glass  case 
toys  that  are  shown  by  sham  seamen,  into  which  a  little  dirty 
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ruffian  drops  a  cent  (perhaps  a  brass  button),  and  in  return 
the  mechanism  heaves  a  rolling  ocean,  and  sets  a  number  of 
jerky  figures  into  spasmodic  action.  It  doesn't  matter  who 
drops  the  cent,  the  street  boy  gets  the  same  results  as  the 
educated  passer  by,  and  so  it  is  apparently  with  electricity.  The 
ordinary  handy  man  who  has  run  a  saw  mill,  and  can  oil  a  bear- 
ing, is  believed  capable  of  properly,  economically  and  efficiently 
managmg  an  electric  lighting  station. 

This  question  of  the  original  design  of  a  station  and  its  plant 
is  one  the  great  importance  of  which  is  not  sufficiently  appre- 
ciated. It  will  be  evident,  however,  on  the  slightest  reflection, 
that  the  efficiency  of  the  system,  as  1  whole,  depends  ultimately 
on  the  preliminary  consideration  given  to  the  commercial  con- 
ditions under  which  the  plant  may  be  expected  to  operate. 
Take  the  familiar  case  of  a  large  water  power.  It  may  be  the 
best  economy  to  use  a  large  wheel,  and  waste  considerable 
power  in  order  to  reduce  line  copper  ;  or  it  may  cost  so  much  to 
develop  the  power,  that  less  line  loss  and  more  copper  may  be 
the  true  economy.  Who  would  think  of  using  an  expensive  triple 
compound  engine  where  the  fuel  was  waste  slabs,  cr  a  simple, 
single  acting,  low  pressure  one,  with  coal  at  $12.00?  The  whole 
thing  comes  down  to  dollars  and  cents  eventually,  and  to  a 
comparison  of  increased  interest  on  first  cost  by  using  higher 
class  machinery,  with  the  decreased  fuel  and  other  expenses  to 
be  expected  consequent  on  its  more  economical  operation. 

The  consideration  of  local  conditions  should  guide  in  the 
selection  of  a  plant,  not  merely  the  fact  that  one  engine  is 
cheaper  than  this  or  that  other  one.  When  a  light  and  fire 
committee  is  proposing  to  purchase  a  plant,  do  they  take  into 
consideration  the  probable  load  line  of  their  station,  and  decide 
on  the  relative  proportions  of  dynamo  and  engine,  with  the 
reference  to  that  ?  They  apparently  do  nol.  Similarly  with 
private  companies  and  individuals.  There  is  an  utter  absence 
of  all  weighing  of  conditions,  and  careful  consideiation  of  par- 
ticular details.  The  diagram  gives  the  usual  nightly  load  line 
of  a  small  station,  expressed  in  horse  power — that  is,  the  wattage 
of  the  electrical  output — arc  and  incandescent.  The  line  at  the 
top  shows  the  H.  p.  of  tlie  engine  that  runs  it,  at  its  normal 
rating.    This  diagram  shows  the  winter  load  in  the  beginning 


of  January  ;  the  summer  load  will  naturally  be  greatly  less.  It 
affords  a  good  object  lesson  to  anyone  who  is  capable  of  reading 
it.  And  this  sort  of  thing,  which  is  common,  is  called  "design- 
ing a  station."  The  little  town  of  Penetang  affords  an  example 
of  a  successful  little  plant,  which  is  managed  with  a  good  deal  of 
common  sense  and  enterprise.  Its  population  is  about  2,000, 
and  its  electric  lighting  is  done  by  a  private  company.  This 
company  had  the  shrewdness  to  contract  with  the  town  to  run 
its  waterworks  for  it.  It  put  up  its  own  building,  contiguous  to 
the  waterworks  engine  house,  and  agreed  to  run  the  waterworks 
plant,  not  including  any  of  the  outside  or  pipe  work,  for  the 
same  sum  it  had  cost  the  town  for  the  same  service  the  preced- 
ing year.  It  is  hardly  necessary  to  point  out  that  the  advantages 
are  to  a  great  extent  the  same  as  those  obtained  in  Orillia  (de- 
scribed last  number)  by  doubling  up  the  same  services.  It  is  a 
most  regrettable  circumstance  that  the  above  diagram  comes 


from  this  very  plant ;  but  the  very  evident  loss  in  efficiency 
consequent  on  such  questionable  proportioning,  was  to  a  certain 
extent  offset  by  the  commendable  policy  of  the  company  in 
securing  the  services  of  a  qualified  electrician  at  a  regular  good 
salary,  to  whom  was  entrusted  the  responsibility  of  installation. 
The  policy  usually  is  to  give  a  contract  for  the  installation  of  so 
many  hundred  lamps  and  the  outside  line  work,  trusting  more 
or  less  to  the  contractor  to  do  good  solid  work.  Contractors  are, 
unfortunately,  contractors  all  the  world  over,  and  propose  to 
make  money,  consequently  work  is  not  as  well  done  in  all  cases 
as  it  is  when  supervised  by  a  person  whose  interest  does  not  lie 
in  cheapening  labor  and  lessening  expenses.  This  little  plant 
is  good  and  solid,  and  does  good  work.  The  inefficiency  of 
proportion  is  further  offset  by  the  low  price  of  fuel — $1.25  per 
cord  for  slabs — but  it  will  always  remain  true  that  first  cost  was 
increased  by  the  price  of  many  horse  power  more  than  necessary, 
and  that  operating  expenses  will  always,  of  necessity,  include 
the  fuel  to  overcome  the  fnctional  load  of  a  very  much  too 
powerful  engine,  operating  for  a  large  proportion  of  its  time  at  a 
very  inefficient  length  of  cut-off 


RULES  OF  THE  CANADIAN  UNDERWRITERS' 
ASSOCIATION. 

The  Canadian  Underwriters'  Association  has  recently  revised 
its  rules  for  the  installation  of  electric  light  and  power.  Xo  very 
important  changes  have  been  made,  but  the  present  rules  have 
been  brought  up  to  date  and  made  very  comprehensive.  They 
are  in  harmony  with  the  rules  adopted  by  underwriters  univer- 
sally. The  special  requirements  of  the  Association  are  as  fol- 
lows : 

A  certificate  for  all  new  work  or  changes  in  old  work  should  be 
signed  by  the  party  installing  or  controlling  any  apparatus. 
The  certificate  should  be  sent  to  the  Secretary  of  the  Canadian 
Fire  Underwriters'  Association,  Toronto. 

This  certificate  is  relied  upon  as  a  guaranty  until  the  work 
can  l)e  inspected.  Permits  for  the  use  of  light  or  pouer  may 
be  granted  as  soon  as  the  certificate  is  duly  filed. 

Blank  certificates  may  be  obtained  by  application  to  the  Sec- 
retary of  the  Canadian  Fire  Underwriters'  Association,  Toronto. 

All  work  should  be  inspected  before  any  of  it  is  concealed, 
and  to  this  end  notice  of  concealed  work  must  be  given  this  As- 
sociation as  soon  as  work  is  commenced. 

The  Canadian  Fire  Underwriters'  Association  reserves  the 
right  at  any  tiine  to  add  to,  change  or  modify  the  accompanying 
rules,  and  to  enforce  such  modifications,  changes,  etc.,  as  it 
shall  deem  necessary  for  safety  ;  and  it  will  use  all  reasonable 
efforts  to  promptly  notify  all  electric  light  companies  of  any 
such  change. 

Any  additional  loading  of  wires,  either  in  building  as  a  whole, 
or  in  any  department  thereof,  without  previous  notification  to 
the  Association  such  as  is  required,  shall  be  deemed  a  sufficient 
cause  for  the  suspension  of  any  permit  previously  granted,  un- 
til the  same  shall  have  been  inspected  and  approved  bv  this  As- 
sociation. 

This  Association  reserves  the  right  to  disapprove  of  the  use  of 
any  wire,  switch,  cut-out,  or  any  device,  or  fo.rm  of  material, 
which  it  may  consider  inconsistent  with  safety  from  fire  risk, 
even  though  it  may  be  proposed  to  instal  the  same  in  conformity 
with  these  rules. 

THE  SMALLEST  ELECTRIC  BATTERY  IN  THE  WORLD. 

In  contrast  to  the  very  large  generators  of  electricity — battery 
and  dynamo  electric  machinery — in  such  common  use  to-day,  it 
may  be  interesting  to  note,  says  the  Manufacturer  and  Builder, 
what  is  perhaps  the  smallest  electric  battery  ever  constructed 
and  no  doubt  also  the  smallest  generator  of  electrical  or  mech- 
anical energy.  This  battery  was  constructed  some  years  ago  by 
one  of  the  electricians  of  the  Boston  Telephone  Company,  and 
consisted  of  an  ordinary  glass  bead,  through  which  two  wires, 
one  of  copper  and  the  other  of  iron,  were  looped  and  twisted  so 
as  to  prevent  their  coming  in  contact.  The  wires  acted  as  the 
electrodes,  and  all  that  was  necessary  to  cause  a  current  to  tiow 
was  to  place  a  drop  of  acidulated  water  in  the  bead.  Certainly 
such  a  minute  battery  furnished  but  an  infinitesimal  current,  but- 
could  be  easily  used  in  a  delicate  telephone  ;  in  fact  it  is  said  to 
have  actually  been  used  in  signaling  to  a  distance  of  nearly  200 
miles, 


24  CflIslfi.Dlfl(sl     ELlECTr^ICfllA     fiEWS  February,  1895 


COST  OF  ELECTRIC  LIGHTING. 

In  view  of  the  general  interest  which  has  arisen  in  the  sub- 
ject of  the  relative  cost  of  electric  lighting  under  municipal 
control  and  by  contract,  our  readers  will  doubtless  be  interest- 
ed in  a  perusal  of  the  following  statement  issued  by  the  Toronto 
Electric  Light  Co.  to  the  citizens  of  Toronto  : — 


as  given,  the  most  marked  feature  is  the  difference  between  the 
estimated  cost  of  operating  a  civic  plant  as  made  by  Mr. 
McGowan,  Secretary  of  the  Fire  Department,  and  the  offer  of 
the  Toronto  Electric  Light  Company  to  provide  lights  by  con- 
tract. Mr.  McGowan'sestimateis  $io3.85,asagainst$74.82bythe 
Electric  Light  Company.  A  careful  perusal  of  the  figures  will 
at  once  explain  the  apparent  anomaly.    Mr.   McGowan  has 


ANALYSIS  OF  THE  DIFFERENT  ESTIMATES  THAT  HAVE  BEEN  MADE. 


Items. 


Superintendent  

Chief  Engineer   

Assistant  Engineers   

Electrician  

Dynamo  tenders  

Oilers  

Dvnamo  cleaner  

Firemen  

Helper   

Trimmers  

Patrolmen  or  Inspectors   

Foreman  of  Trimmers  and  In- 
spectors   

Horse,  wagon  and  driver  for 
lamp  department  and  keep 

Linemen  

Team  of  horses,  wagon  and 
harnessforlinemenand  keep 

Clerk  hire  and  stationery  

Storekeeper  

Machinists  

Materials  for  repairs  to  dyna- 
mos, lamps,  engines  and 
boilers  

Maintenance  and  renewal  of 
tools,  repairshopand  linem'n 

Globes   

Coal   

Carbons     

Oil  waste,  etc  

Interest  and  depreciation  

Insurance   

Taxes  which  the  city  would  lose 
by  taking  the  tighting  from 
private  corporation  

Rebates  for  lights  accidentally 
out  which  contracting  Co. 
forfeits   

Incidentals  


Cost  per  lamp  per  year. . 


City 
Engineer. 

1300  Lights 


No, 


R.  J.  Mc- 
Gowan. 

1300  Lights. 


No. 

2000 

2000 

2000 

1500 

1500 

1500 

1500 

loOO 

2 

1200 

600 

2100 

4 

2800 

500 

7500 

20 

1 1000 

1600 

7 

4200 

I 

800 

975 

1000 

5 

3000 

675 

1000 

800 

800 

800 

700 

3 

2100 

3000 

500 

1950 

39420 

39420 

10409 

14235 

2000 

2000 

31020 

31020 

2100 

1500 

$81.78 

$103.85 

Bertram. 
1300  Lights. 


No. 


$2000 
1200 
1600 

1200 
960 

1500 

9000 
1200 


1800 

630 
1000 

1500 


4000 

16575 
9031 
1200 

20000 
1500 


T500 


$59.66 


Chicago 
Municipal 
Plant, 
1 1 10  Lights. 


No. 


j- 1 0600 

8734  75 
4560  70 

12659  92 
7606  39 
13367  16 


-637481 


2253  67 
28509  87 
9651  19 


2959  47 


$96.64 


Number 
Toronto 
Electric 
Light  Co'v 
Employees 
for  City 
Lighting. 


I 

I 
2 
I 

4 
I 
2 
5 

24 
7 


$3000 


$1000 


Remarks. 


[eer,  $2108 
Waterworks  Engin- 
Asst.  Eng.  $1270  each 


Firemen  at  W.  W'ks, 
each 


Cost  per  lamp  per  year  of  lights  produced  by  Municipal  Corporations  in  England,  sent  by  The  Telegram's  special 
correspondent,  November  15th,  1894: 


Derby                                                                                 £2^  per  year,  or  $121  67 

Dundee                                                                              25          "  121  67 

Brighton                                                                                30           "  146  00 

Blackpool                                                                              22           "  107  07 

Manchester                                                                                        "  131  40 


Offer  of  the  Toronto  Electric  Light  Co.,  $74.82  Per  Lamp  Per  Year. 

*  Without  interest  or  depreciation. 


For  the  purpose  of  comparison  the  various  estimates  made  by 
the  city  officials,  and  also  the  estimates  made  by  Mr.  Bertram, 
are  tabulated  on  this  opposite  page  with  each  item,  so  that  it  may 
be  taken  by  itself  and  conclusions  drawn.  There  are  also  given 
figures  of  the  cost  of  street  lighting  by  municipalities  in  Eng- 
land, which  appear  to  be  much  higher  than  contract  figures  in 
this  country,  though  supplies  and  labor,  especially  coal,  are 
supposed  to  be  much  cheaper  in  England  than  here.  The 
average  cost  when  run  by  the  municipality  in  England  is  $125.56 
per  lamp  per  year.  A  detailed  statement  is  also  given  along- 
side the  estimates  for  civic  plant  in  Toronto  of  the  cost  of  the 
municipal  plant  in  Chicago,  which  is  the  only  one  of  any  size 
on  this  continent.  It  is  said  that  the  service  in  Chicago  is 
mostly  on  underground  wires.  This  is  true,  and  the  cost  for 
interest  would  thereby  be  somewhat  increased,  though  the  cost 
of  operating  would,  if  anything,  be  less.  But  the  figure  given 
above  is  from  the  City  Clerk's  books  and  is  for  labour  and  ma- 
terial only,  no  charges  for  interest  or  depreciation,  and  amounts 
to  the  suin  of  $96.64  per  lamp  per  year  ;  with  interest  and  sink- 
ing fund  added,  the  amount  would  be  $169.00  per  lamp  per 
year. 

With  respect  to  the  estimates  of  Toronto  officials  and  others 


made  a  fair  and  honest  presentment  and  has  based  his 
figures  for  labor  on  the  salaries  and  wages  now  paid  by  the  city 
for  similar  services.  Without  taking  up  too  much  space  one  or 
two  items  selected  from  the  whole  will  illustrate  this.  For 
instance,  Assistant  Engineers  are  figured  by  him  at  $1,000  a 
year  each.  The  Assistant  Engineers  at  the  waterworks  receive 
over  $1,000  each.  It  is  not  likely  that  assistant  engineers  in 
one  branch  of  the  city's  service  would  be  content  with  less  wages 
than  their  co-labourers  on  another  branch,  especially  as  the 
electric  light  work  would  be  the  more  exacting  of  the  two.  Mr. 
Bertram  only  estimates  assistant  engineers  at  $800  each,  which 
from  a  municipal  standpoint  is  a  fallacy.  But  does  any  one 
suppose  that  a  private  corporation  or  employer  pays  $1,000  for 
assistant  engineer,  or  anything  like  it?  Firemen  the  same. 
City  firemen  receive  over  $700  a  year  each  at  the  waterworks, 
and  Mr.  Gowan  is  perfectly  justified  in  estimating  that  sum. 
Any  individual  or  company  can  hire  all  the  first-class  firemen  they 
want  for  $500  to  $550  per  year,  and  so  on  through  the  entire  list. 

The  figure  of  $74.82^  offered  by  the  Toronto  Electric  Light 
Co.  is  cost  price  to  them,  and  only  made  because  they  would 
rather  keep  their  plant  in  operation  than  have  it  destroyed,  and 

as  shown  above  it  will  be  cheaper  for  the  city  to  accept  the  offer 
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rather  than  pay  higher  wages  and  have  men  in  their  own  em- 
ploy. 

Mr.  McGowan's  report  has  been  sneered  at  by  the  advocates 
of  municipal  control,  but  it  has  not  yet  been  shown  that  one 
single  Item  would  cost  the  city  less  than  his  estimate.  A  com- 
parison of  a  few  of  the  items  in  '.he  different  estimates  will  be 
instructive  and  conclusive  to  a  fair  investigator. 

Coal. — This  is  estimated  by  the  City  Engineer,  using  the 
same  kind  of  coal  as  now  used  at  the  waterworks,  and  which  if 
best  for  the  waterworks  should  be  best  for  the  electric  lighting 
service  at  $39,420  per  year  for  1,300  lights.  Mr.  McGowan 
accepts  the  engineer's  figures  and  allowed  the  same  $39,420. 
The  city  of  Chicago  used  for  only  1,110  lights,  $28,509.87 
— and  coal  is  cheaper  in  Chicago  than  in  Toronto — 
yet  Ml.  Bertram  says  that  the  coal  for  1,300  lights  will 
only  cost  $16,575.  This  is  manifestly  an  error,  and  either  arises 
from  an  erroneous  'calculation  of  hours  run,  or  an  error  in 
figuring.  An  ordinary  engineer  can  calculate  this,  and  to  prove 
the  statement  the  calculation  is  here  given.  One  2,000  c.  p.  arc 
light  takes,  including  friction  of  engines,  shafting,  belting  and 
dynamos  ancf  loss  on  line,  one  horse  power.  The  number  of 
hours  per  year  run,  according  to  the  lighting  schedule  now  in 
use,  are  3,932,  equalling  3,932  horse-power  hours  per  light.  This 
multiplied  by  1,300,  the  number  of  lights,  equals  5,111,600; 
multiplied  by  2|  pounds  of  coal  per  horse  power  hour,  which  is 
a  very  low  figure,  and  which  is  given  by  Mr.  Bertram  himself, 
amounts  to  6,390  tons.  Now  as  the  fires  have  to  be  banked 
every  morning,  or  new  fires  built  and  steam  got  up  at  night,  this 
would  .^dd  at  least  3  tons  per  day  making  a  total  of  7,485  tons. 
This,  at  the  present  contract  price  of  $4.34  per  ton,  delivered, 
would  amount  to  $32,484,  or  very  near  up  to  Engineer  Keating 
and  McGowan's  figures,  and  over  double  the  amount  of  Mr. 
Bertram's  estimate.  This  item  alotie  would  bring  up  Mr. 
Bertrarits  estimate  to  the  contract  price  of  the  Toronto  Electric 
Light  Company,  or  very  near  it. 

Trimmers. — A  good  man  can  trim  in  all  weather  about  60 
city  lights  per  day,  taking  the  year  round,  this  average  is  not 
exceeded  in  any  city  where  plant  is  operated  municipally  or 
otherwise.  1300  divided  by  60  equals  very  nearly  22  men. 
This  supposes  them  to  work  seven  days  a  week,  365  days  a  year, 
no  Sundays,  no  holidays — a  dog's  life — yet  the  City  Engineer 
estimates  fifteen  !  Mr.  McGowan  is  nearer  the  mark  with 
twenty  ;  as  a  matter  of  fact  the  Toronto  Electric  Light  Company 
employ  on  1000  city  lights,  eighteen  men,  and  give  each  of  them 
a  week's  holiday  in  the  year  without  the  loss  of  pay. 

Inspectors  or  Patrolmen. — These  men  are  not,  as  has 
been  erroneously  supposed,  intended  to  inspect  other  men.  It  is  a 
technical  name  for  men  whose  duty  it  is  to  cover  the  city  during 
the  night  to  look  after  the  lamps  and  re-light  or  re-trim  any  that 
may  be  out,  to  report  faulty  lamps  to  be  taken  to  the  works  for 
repairs  the  next  day  and  replaced.  It  is  a  dangerous  occupa- 
tion and  an  unpleasant  one,  especially  during  bad  weather.  The 
men  have  to  be  trained  and  supplied  with  special  appliances.  It 
would  be  utterly  impossible  or  unprofitable  to  attempt  to  train 
the  whole  police  force,  and  have  each  man  carry  round  the  in- 
sulated stool  necessary  for  safety,  yet  neither  estimate  of  the 
Engineer  or  Mr.  Bertram  allows  for  sufficient  men.  They  each 
allow  2  men  without  horses,  and  expect  them  to  walk  over  250 
miles  of  city  streets.  The  7  men  of  the  T.  E.  L.  Co.,  some  with 
horses,  manage  to  see  the  whole  of  the  present  lamps  every 
night.  If  the  police  were  allowed  to  be  used  and  the  items  of 
fines  for  lights  out  abolished,  the  Electric  Light  Company  could 
afford  to  reduce  their  estimate  by  the  number  of  men  required 
for  an  efficient  service. 

Globes. — The  City  Engineer  allows  nothing  at  all  for  break- 
age of  globes  and  renewal,  which  is  a  serious  item  in  the  cata- 
pult season.  Chicago,  for  1,110  lights  cost  $2,253.00  per  year. 
The  experience  of  the  Toronto  Company  more  than  confirms  this, 
and  a  duty  of  30  per  cent,  has  to  be  met  besides,  though  Mr.  Mc- 
Gowan allows  only  $1,950  in  his  estimate.  Another  item  which 
costs  over  $1,000  is  put  down  in  neither  estimate  given,  that  is 
renewals  of  ropes,  on  which  the  wear  and  tear  is  great  as  they 
are  continually  exposed  to  the  weather. 

Taxes. — The  Toronto  Electric  Light  Co.  will  have  to 
pay  for  taxes  next  year  at  16  mills,  6,160  dollars,  more  than  half 
of  which  is  on  plant  used  in  city  lighting,  and  which  the  city  will 
lose  on  the  establishment  of  a  civic  plant. 

Deductions. — Although  the  Toronto  Electric  Light  Co.  em- 
ploy seven  inspectors  for  night  work,  in  place  of  two  as  estimated 
by  Mr.  Bertram,  lamps  are  occasionally  unavoidably  out.  The 
deduction  last  year  amounted  to  over  $1,000,  which  the  city 
would  lose  in  the  event  of  establishing  its  own  plant,  and  for 
which  no  allowance  is  made  in  any  estimate. 

Guarantee. — It  is  guardedly  said  by  Mr.  Bertram  that  he 
is  prepared  to  guarantee  a  certain  price.  Mr.  Bertram  knows, 
as  well  as  the  most  dull  witted  citizen,  that  if  the  city  instal  a 
plant  and  pay  a  quarter  of  a  million  dollars  for  it,  that  they  will 
run  it  themselves  and  not  farm  it  out — it  would  be  stupid  to  do 
so — and  therefore  his  imaginary  guarantee  is  quite  safe. 

Conclusions.— That  the  figures  given  by  Mr.  McGowan  as 
the  cost  of  civic  operation  are  quite  correct,  and  are  pi-oved  by 
the  cost  of  municipal  plants  in  Chicago,  U.  S., Derby,  Manches- 
ter and  other  English  towns,  where  the  average  cost  is  in  excess 
of  his  estimate.  That  the  Toronto  Electric  Light  Co.  being  a 
private  concern,  can  run  the  lights  for  considerably  less,  and 
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offer  to  do  so  for  74.82  per  year  each  and  take  the  responsibility 
for  deductions  for  lights  out,  suits  for  damages  and  depreciation 
of  plant.  It  is  manifestly  in  the  interests  of  the  tax  payers  that 
a  contract  should  be  awarded  at  the  price  offered,  rather  than 
$300,000  of  their  money  should  be  sunk  in  a  civic  lighting  ex- 
periment. 
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PERSONAL. 

Mr.  Wni.  T.  Jennings,  of  whom  a  character  sketch  appeared  in  the 
Electrical  News  for  January,  has  been  elected  third  vice-president  of 
the  Canadian  Society  of  Civil  Engineers. 

Messrs.  A.  E.  Edkins  and  A.  M.  Wickens  have  been  appointed  repre- 
sentatives of  the  Canadian  Association  of  Stationary  Engineers  on  the  Board 
of  Management  of  the  Toronto  Technical  School. 

Mr.  Frank  Pitcher,  of  Stanstead,  Que.,  has  recently  received  the  ap- 
pointment of  demonstrator  of  eleetrical  engineering  in  McGill  University, 
Montreal.  Mr.  Pitcher  is  an  honour  graduate  of  the  University,  and  has 
had  considerable  practical  experience  as  an  electrical  engineer. 

Mr.  Chas.  W.  Hagar,  on  vacating  the  position  of  manager  of  the  Royal 
Electric  Co.,  was  presented  by  the  officials  and  employees  of  the  company 
with  a  complimentary  address,  accompanied  by  a  handsome  office  desk  and 
other  fixtures.  Messrs.  F.  Duffy  and  W.  Darlington  made  the  presenta- 
tion. 

Mr.  L.  M.  Pinolet,  late  Treasurer  of  the  Montreal  Electric  Club,  left 
Montreal  a  few  weeks  ago  for  Newark,  N.  J.,  where  he  has  accepted  a 
position  as  assistant  in  the  laboratory  of  the  Moore  Electric  Mfg.  Co.  Mr. 
Pinolet  has  numerous  friends  in  Canada,  who  will  be  glad  to  hear  of  bis 
future  prosperity. 

It  is  understood  that  Mr.  W.  E.  Davis,  electrician  of  the  Toronto  Street 
Railway  Company,  will  shortly  leave  Toronto  to  assume  a  position  with  the 
new  company  of  which  Mr.  H.  A.  Everett  is  the  promoter,  at  Detroit,  Mich. 
Rumor  has  it  that  Mr  Davis  is  also  about  to  enter  into  a  life  partnership 
with  one  of  Toronto's  fair  daughters. 

Mr.  Charles  E.  A.  Carr,  late  private  Secretary  to  Mr.  H.  A.  Everett,  of 
the  Toronto  Railway  Company,  has  been  appointed  manager  of  the  London 
Street  Railway,  vice  Mr.  S.  R.  Bfeak,  who  is  to  tske  the  management  of 
Mr.  Everett's  new  company  at  Detroit.  Mr.  Carr,  who  has  entered  upon 
the  duties  of  his  new  position,  is  said  to  be  the  youngest  street  railway 
manager  on  the  continent. 


The  township  council  of  Waterloo  has  passed  a  by-law  in  behalf  of  the 
Berlin  &  Preston  Street  Railway. 

The  Court  of  Revision  of  the  City  of  Hamilton  placed  an  assessment  of 
$85,000  on  the  underground  mains  of  the  Hamilton  Gaslight  Co.  The 
company  appealed  against  this  assessment,  arguing  that  the  gas  mains 
should  not  be  assessed  while  the  wires  and  poles  of  the  electric  light  and 
telephone  companies  were  exempt.  Judge  Muir  held  that  gas  mains  were 
real  estate,  and  as  such  were  not  exempt  from  assessment. 
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Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
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A  SUCCESSFUL  working  test  of  Gray's  telautograph  is  reported 
to  have  taken  place  on  the  15th  of  December  over  the  long 
distance  telepltone  line  between  Paris  and  London — a  distance 
of  312^  miles — 23  miles  consisting  of  submarine  cable  and 
miles  of  buried  conductors.  Eighteen  words  were  transmitted 
in  36  seconds.  The  writing  as  received  in  London  is  said  to 
have  been  perfectly  legible,  though  of  ragged  appearance. 


The  first  preliminary  meeting  of  the  Executive  Committee  of 
the  American  Street  Railway  Association,  in  connection  with  the 
annual  convention  of  the  Association  to  be  held  in  Montreal  next 
autuiTin,  will  take  place  at  the  Windsor  Hotel,  Montreal,  on  the 
27th  inst.  It  is  expected  that  at  this  meeting  a  local  committee 
will  be  appointed  to  further  the  arrangements  for  the  convention. 
Mr.  Granville  C.  Cunningham,  manager  of  the  Montreal  Street 
Railway,  is  a  member  of  the  Executive  of  the  Association,  and 
is  deeply  interested  in  the  success  of  the  Montreal  meeting. 


In  Montreal,  where  the  auer  light  first  made  its  appearance 
in  Canada,  and  where  it  came  largely  into  use,  its  defects  are 
becoming  understood,  and  its  popularity  is  said  to  be  now  on  the 
wane.  The  opinion  is  freely  expressed  that  after  the  burners 
have  been  for  a  time  in  use,  the  consumption  of  gas  is  almost  if 
not  quite  as  great  as  with  the  ordinary  burner,  while  the  color  of 
the  light  changes  from  white  to  green.  It  is  further  stated  that 
the  atmosphere  is  heated  and  deprived  of  its  oxygen  to  quite  the 
same  degree  as  when  gas  is  burned  in  the  ordinary  way.  The 
opinion  which  once  prevailed  that  the  new  light  would  seriously 
affect,  if  not  supersede,  the  incandescent  electric  light,  no  longer 
obtains.  The  fact  that  during  1894  the  number  of  incandescent 
lamps  in  use  in  the  city  of  Montreal  increased  by  13,000,  is  the 
best  possible  proof  that  the  incandescent  ^lectrjc  light  is  g^rowjng; 
in  popular  favor, 
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In  response  to  our  request  for  his  opinion  as  to  the  soundness 
of  the  views  expressed  in  the  Electrical  News  by  Mr.  George 
White  Fraser  on  Municipal  control  of  electric  lighting  in  towns, 
Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Co., 
writes  :  "The  best  answer  I  can  give  to  the  article  in  question 
is  the  recommendation  of  West  Toronto  Junction's  Mayor  to  the 
Council,  that  if  they  can  get  their  principal  streets  lighted  by  the 
company  supplying  Toronto  at  a  reasonable  rate,  they  close  up 
their  station  and  dispose  of  the  plant  if  possible."  We  publish 
also  expressions  of  opinion  on  this  subject  from  Mr.  A.  A.  Wright, 
of  Renfrew,  and  Mr.  Chas.  Baillairg^,  City  Engineer  of  Quebec. 
The  subject  is  an  interesting  and  important  one,  and  its 
thorough  consideration  at  the  present  time  is  opportune  and 
calculated  to  prove  beneficial  alike  to  electric  lighting  companies 
and  municipal  corporations.  We  therefore  invite  a  free  expres- 
sion of  opinion. 


As  the  result  of  recent  interviews  with  a  number  of  Canadian 
electric  manufacturing  and  supply  companies,  it  is  learned  that, 
considering  the  commercial  depression  which  has  prevailed  for 
two  or  three  years  past,  a  very  satisfactory  business  was  done 
during  1894.  The  development  of  electric  railways  was  some- 
what hindered  last  year  by  the  prevailing  financial  stringency, 
but  a  fair  amount  of  work  in  this  line  was  done,  and  the  prospect 
is  that  many  new  enterprises  will  be  carried  out  during  the  pre- 
sent year.  Electric  lighting,  principally  incandescent  lighting, 
continues  to  grow  at  a  surprising  rate.  The  representative  of 
one  of  the  electrical  companies  expressed  to  the  writer  his 
opinion  that  this  was  due  in  some  measure  to  the  high  pi  ice  of 
coal  oil  in  Canada.  It  is  a  well-known  fact  that  the  best  grades 
of  American  oil,  which  is  the  kind  most  largely  used,  costs 
nearly  four  times  as  much  in  Canada  as  in  the  United  States, 
the  price  here  being  29  cents  per  gallon,  as  against  8  cents 
per  gallon  in  the  United  States.  It  is  not  surprising  that  with 
so  little  difference  in  cost,  the  public  should  largely  adopt  in- 
candescent electric  lighting.  In  Montreal  we  learn  that  the  in- 
candescent lamp  has  come  into  use,  not  only  in  the  residences 
of  wealthy  citizens,  but  also  in  the  houses  of  persons  of  moderate 
means.  The  use  of  electricity  for  power  has  kept  pace  with  its 
use  for  other  purposes,  and  the  number  of  electric  motors  manu- 
factured and  sold  during  the  year  was  surprisingly  large.  Owing 
to  the  disposition  of  some  of  the  smaller  manufacturers  to  cut 
prices,  there  is  little  or  no  profit  to  the  manufacturer  in  thts  line. 
This,  however,  is  a  condition  of  things  which  will  probably  ad- 
just itself  in  the  near  future.  It  is  impossible  to  construct  and 
sell  at  the  prices  now  accepted  by  these  manufacturers,  a  motor 
which  will  combine  in  a  satisfactory  degree  efficiency  with  dura- 
bility. As  soon  as  this  fact  becomes  realized,  as  no  doubt  it 
shortly  will,  those  who  are  responsible  for  reducing  prices  to 
the  point  where  a  satisfactory  machine  cannot  be  produced,  will 
have  to  give  place  to  the  manufacturer  who  offers  a  good  ma- 
chine at  a  fair  price. 


Of  special  interest  to  Canadians,  as  being  the  invention  of 
Mr.  T.  L.  Willson,  originally  of  Hamilton,  is  a  new  process  for 
producing  cheaply  and  conveniently  an  illuminating  gas  which 
gives  a  very  brilliant  and  white  light.  The  gas  is  nothing  but 
the  well-known  acetylene,  and  the  invention  consists  in  the 
method  of  generating  it.  Commercially  it  depends  upon  the 
production  of  calcium  carbide  cheaply  and  in  large  quantities, 
and  Mr.  Willson  discovered  the  means  of  doing  this  whilst  work- 
ing on  the  production  of  aluminium  by  an  electric  furnace. 
This  furnace  is  a  species  of  huge  arc  lamp.  A  carbon  rod  con- 
nected to  one  pole  of  a  dynamo  dips  into  a  carbon  crucible  con- 
nected to  the  other  pole,  and  the  most  refractory  substances 
may  be  melted  by  the  intense  heat  due  to  the  current  passing 
between  rod  and  crucible.  Subjected  to  this  intense  heat  a 
mixture  of  coal  dust  and  powdered  burnt  lime  is  converted  into 
calcium  carbide.  The  process  of  using  this  for  gas  making  is 
simplicity  itself  Water  .is  decomposed  by  calcium  carbide  and 
pure  acetylene  produced.  Calcium  carbide  is  a  solid  easily 
transported,  and  it  will  be  readily  seen  that  an  extremely  simple 
gas  machine,  to  slowly  drop  water  on  the  solid  carbide,  is  all 
that  is  required  for  gas  making.  Such  a  machine  would  be  ex- 
cellently adapted  to  private  gas  making.  The  point  lies  in  the 
post  of  the  calciunn  carbide,   On?  ton  of  carbide  is  obtained 


from  .1  mixture  of  1200  lbs.  coal  dust  and  2000  lbs.  burnt  lime. 
The  figures  given  for  cost  are  : — 

I200  lbs.  fine  coal  dust  $2- 5° 

2000  lbs.  powdered  burnt. limp  4.00 

180  electrical  horse  power  for  12  hrs.,  using  water  power  6.00 

Labor,  &c. ,   2  50 

Cost  ot  2000  lbs.  calcium  carbide  $15  00 

These  figures  seem  very  close,  but  even  if  we  double  the  total 
for  the  selling  price,  making  the  carbide  cost  $30  per  ton  to  the 
consumer,  the  results  are  striking.  One  ton  of  carbide  will  pro- 
duce 10500  cub.  ft.  of  acetylene,  which  when  burnt  with  a  suf- 
ficient supply  of  air,  gives  the  same  illumination  as  100,000  cub. 
ft.  of  ordinary  illuminating  gas  of  22  to  25  candle  power  per  5 
foot  burner.  Thus  the  cost  of  carbide  sold  at  .$30  per  ton  is 
only  30  cents  for  material,  giving  light  equal  to  1000  cub.  ft.  or- 
dinary gas.  In  addition,  the  light  given  is  of  a  much  whiter 
quality.  If  this  invention  fulfils  its  present  promise  it  is  difficult 
to  say  vvhat  effect  it  will  have  on  other  illuminants.  One  point 
concerning  it  should  be  mentioned.  Acetylene  has  a  very  dis- 
agreeable smell.  The  odour  from  the  imperfect  combustion  of 
ordinary  gas  is  due  to  the  formation  of  acetylene.  A  leaky  gas  - 
pipe  would  be  intolerable. 


That  there  is  a  great  deal  of  ignorance  displayed  and  nonsense 
talked  about  the  "  deadly  trolley,"  is  perfectly  patent  to  the 
majotity  of  sensible  men,  even  though  they  are  without  the 
technical  knowledge  which  would  enable  them  to  see  exactly 
where  the  errors  and  fallacies  come  in.  But  amongst  these  same 
men  there  is  undoubtedly  a  feeling,  which  sometimes  finds  ex- 
pression, that  although  there  is  no  real  danger  to  the  public  to 
be  apprehended  now,  the  present  safety  is  largely  because  the 
overhead  construction  work  is  new,  and  that  with  lapse  of  time 
there  will  naturally  come  a  general  deterioration  in  the  strength 
of  the  oveihead  construction  which  will  constitute  it  a  serious 
menace  to  life  and  property.  This  feeling  is  honest  and  there- 
fore deserves  serious  and  respectful  treatment.  Such  points  as 
that  the  500  volts  of  a  trolley  system  are  not  really  dangerous  to 
life,  it  is  not  necessary  to  consider  in  this  connection.  Those 
who  share  the  feeling  referred  to  concede  that,  be  that  as  it  may, 
there  is  at  any  rate  no  danger  when  the  overhead  construction  is 
kept  in  its  proper  place— overhead.  What  they  fear  is  that  in 
time  it  may  tumble  down.  It  is  to  this  point  and  to  these  men 
that  we  address  ourselves,  and  ask  them  to  look  at  the  matter 
from  the  point  of  view  of  how  it  would  afifect  the  street  railways. 
The  trolley  wire  is  a  vital  point  of  the  railway,  and  that  it  should 
be  maintained  in  the  best  possible  condition  is  of  the  utmost  im- 
portance to  the  railway  as  a  business  concern.  A  car  may  break 
down  and  it  can  be  pushed  home  by  the  next  car.  A  dynamo  or 
steam  engine  in  the  power  house  may  give  way — it  can  be  put 
out  ot  service  for  repairs.  But  with  the  trolley  wire  down,  cars 
and  power  house  are  both  useless  ;  everything  stops  until  it  is 
repaired.  That  the  railway  is  liable  for  damages  caused,  is  the 
smallest  guarantee  the  public  has  against  neglect  by  the  railway 
to  avoid  chance  of  damage.  There  is  the  greater  guarantee  that 
every  minute's  stoppage  means  a  steady  loss  of  income  which 
can  never  be  recouped,  besides  the  prospective  loss  which  always 
follows  an  unreliable  service.  The  public  has  therefore  the  best 
guarantee  against  neglect  by  a  corporation — however  soulless 
and  bodyless — that  the  consequences  immediately  touch  that 
tenderer  point  than  their  conciences,  their  pocket.  The  object 
of  the  railway  is  to  make  money,  and  when  well  managed  with 
that  object,  its  first  business  interest  is  to  keep  the  overhead 
work  from  tumbling  down.  Deterioration  is  inevitable,  but  not 
being  built  like  the  "  wonderful  one  horse  shay  "  it  will  not  all 
give  way  together.  A  weak  point  develops  first,  showing  faulty 
design  or  construction  ;  with  good  business  management  it  is 
promptly  repaired,  and  not  only  it,  but  all  other  points  in  the 
system  which  have  the  same  original  defect.  Thus  before  they 
have  developed  their  inherent  weakness,  the  defect  is  remedied 
by  improved  construction  due  to  this  experience.  Applying  this 
to  all  points  in  a  well  managed  prosperous  road,  it  follows  that 
the  construction  improves  with  time,  and  that  the  longer  the 
overhead  work  stays  up,  the  stronger  it  becomes,  through  the 
repairs  dictated  by  the  railway's  business  interests.  We  have 
said  a  prosperous  toad.  If  not  prosperous,  repairs  may  be 
skimped  and  the  management  may  be  bad.  and  like  other  "lame 
ducks  "  it  may  become  a  nuisance  to  the  community, 
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In  consequence  of  the  announcements  that  two  large  lines  in 
the  Eastern  States  are  each  to  try  working  a  branch  on  the 
trolley  system,  the  customary  unbalanced  forecasts  are  bemg 
made  of  the  time — always  in  the  near  future — when  the  steam 
locomotive  will  have  disappeared  from  the  trunk  lines  of  the 
country,  driven  out  by  the  trolley.  This  sort  of  thmg  is 
nonsense,  but  nonsense  when  often  repeated  is  mfectious,  and 
it  is  just  as  well  to  keep  steadily  in  mind  what  are  the  con- 
ditions which  will  make  the  trolley  more  economical  than  the 
steam  locomotive.  So  shall  we  be  better  able  to  resist  the 
assaults  of  the  promoter,  who  armed  with  his  charter  and  its  stock- 
ing and  bonding  privileges,  may  seek  our  franchises  and  bonuses, 
sell  us  his  watered  stock,  and  leave  us  the  poorer  by  his  gains  and 
the  wiser  by  his  incompetence  or  dishonesty.  And  these  condi- 
tions in  brief  depend  entirely  on  the  volume  of  traffic  per  mile  to 
be  handled.  If  a  road  has  one  train  a  day  it  is  obviously  cheaper 
to  use  a  locomotive  to  haul  that  train,  even  if  the  locomotive  burns 
coal  wastefully,  than  it  would  be  to  maintain  a  trolley  line  and  a 
power  station  or  series  of  power  stations,  in  order  to  handle  the 
transient  load  of  the  passing  daily  train.  On  the  other  hand 
it  is  equally  obvious  that  steam  locomotives  could  not  perform 
with  equal  economy,  such  constant  services  as  is  required  on  a 
large  street  railway.  Somewhere  between  these  two  extremes 
lies  the  critical  point  where  the  whole  cost  of  transport  by  steam 
locomotives  equals  the  whole  cost  by  trolleys.  With  greater 
than  this  critical  traffic,  trolleys  are  best.  With  less,  they  are 
unprofitable.  Improvements  in  the  economy  of  steam  loco- 
motives force  this  critical  point  up  to  a  greater  traffic  volume. 
Improvements  in  the  efficiency  of  generators,  line  and  motors  ; 
reduction  in  their  cost  ;  the  ability  to  use  for  electrical  work  the 
natural  waterpowers  ;  all  operate  to  drive  the  critical  point 
down  to  a  lower  traffic  volume.  Where  is  this  critical  point  for 
the  road  in  question  ?  That  is  the  essence  of  the  whole  matter 
put  in  a  nutshell.  A  proved  saving  in  coal,  for  instance,  by  the 
trolley  is  only  a  part,  and  it  may  be  an  insignificant  part,  of  the 
question  at  issue.  It  might  well  occur  that  if  the  trolley  system 
got  coal  for  nothing,  it  would  still  be  unprofitable  as  compared 
with  steam  locomotives  wastefully  using  dear  coal.  The  whole 
cost  must  be  considered,  including  interest  and  depreciation 
charges  on  plant.  It  will  then  be  found  to  hinge  on  the  volume 
of  traffic  per  mile.  The  ELECTRICAL  NEWS  will  rejoice  in  all 
legitimate  developments  in  the  use  of  electricity,  and  legitimate 
developments  are  best  advanced  by  sitting  down  hard  on  inflated 
or  unfounded  speculations. 


THE  CARE  AND  MANAGEMENT  OF  DYNAMOS.* 

By  H.  Buck. 

In  considering  this  subject  to-night,  my  friends,  I  don't  intend  to  go 
into  the  theoretical  part  or  the  construction  of  dynamos,  but  I  intend 
giving  a  few  pointers  to  any  engineer  who  may  some  time  or  other  have 
a  dynamo  or  small  electric  plant  under  his  charge. 

The  first  thing  that  comes  under  our  notice  is  the  place  for  the  dyna- 
mo 10  rest.  It  should  be  a  dry,  cool  place,  and  free  as  possible  from 
dust  and,  unless  direct  driven,  should  allow  for  a  belt  of  proper  length. 
The  foundations  also  must  receive  our  attention,  and  this  is  a  most  vital 
part  if  we  wish  to  have  as  little  trouble  as  possible.  Concrete  or  stone 
may  be  used  to  advantage,  or  brick  with  cement  as  mortar,  having  a 
large  stone  placed  as  a  top. 

For  large  dynamos  the  bolts  which  hold  the  machine  in  place  should 
be  long  enough  to  reach  right  down  to  the  bottom  and  fix  into  iron 
plates  built  in,  but  for  small  dynamos  these  bolts  may  be  set  in  place 
by  lead  in  holes  in  the  stone  top  of  the  foundation.  If  long  holes  are 
left  in  the  foundation  for  the  bolts,  these  holes  should  be  filled  in  with 
cement  after  the  bolts  are  in  position.  The  bed  for  the  dynamo  must 
be  quite  level,  and  the  armature  shaft  set  properly  parallel  with  the 
driving  pulley. 

Supposing  our  dynamo  to  be  in  position  and  the  wiring  all  completed 
and  everything  in  readiness  to  start,  see  that  your  connections  are  all 
secure  and  carefully  examine  your  dynamo  before  starting  it  for  the  first 
time.  Clean  your  journals  and  bearings,  then  see  that  your  lubricators 
are  all  filled  with  oil.  In  oiling  the  parts  of  a  dynamo  (i.e.,  filling  the 
oil  cups)  use  nothing  but  copper  oil  cans.  Turn  your  armature  around 
slowly  by  hand  to  make  sure  that  no  loose  wire  or  waste  is  attached  to 
it,  and  that  nothing  catches.  Then  clean  your  commutator  with  the 
finest  sand  paper,  and  be  sure  that  no  copper  dust  is  lodged  between 
the  bars.    A  good  stiff  brush  will  remove  it. 

See  that  the  brush-holders  are  adjusted  correctly  and  that  the  catches 
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that  hold  the  brushes  from  the  commutator  when  not  running,  are  in 
order. 

Be  sure  your  brushes  are  trimmed  correctly.  Some  brush  manufac- 
turers supply  their  dealers  with  a  special  tool  to  guide  the  file  in  trim- 
ming the  brushes,  so  if  the  engineer  is  fortunate  to  possess  one  of  these 
he  will  have  no  difficulty. 

Adjust  the  brushes  firstly,  so  that  they  protrude  at  the  proper  length 
from  the  holders  ;  secondly  that  they  bear  in  a  proper  position,  and  that 
they  press  with  a  firm  but  moderate  pressure  on  the  commutator.  After 
you  have  the  brushes  properly  adjusted,  raise  them  off  the  commutator 
so  that  the  hold-off'  catches  hold  them.  You  can  tell  if  the  brushes  are 
properly  adjusted  on  the  commutator  by  two  arrows  or  some  significant 
mark  which  the  makers  place  on  the  dynamos.  If  these  are  not  on  the 
commutator,  the  rule  is  that  the  brushes  bear  on  the  directly  opposite 
bars  of  a  commutator,  in  a  two-pole  machine,  but  in  a  four-pole  ma- 
chine they  bear  on  the  bars  that  are  a  quarter  of  the  circumference 
apart. 

Start  your  engine,  then  release  the  catches  of  your  brushes  on  the 
dynamo,  close  the  switch  on  your  dynamo,  (if  the  dynamo  is  shunt- 
wound  it  will  at  once  excite  itself  with  the  main  switch  open),  look  to 
your  brushes  and  see  if  they  spark.  If  there  is  any  sign  of  sparking 
knock  the  bruhes  forward  or  backward  until  the  non-sparking  position 
is  found.    Then  close  your  main  switch  and  light  your  lamps. 

Dynamos  should  be  oiled  every  day  and  constant  attention  given  to 
the  brushes  to  see  if  they  require  to  be  fed  forward  or  trimmed.  No  oil 
should  be  used  on  the  commutator,  (except  arc  light  machines  with 
special  commutators),  but  use  only  vaseline  applied  with  a  cotton  cloth 
(never  use  waste).  Sparkless  running  is  a  matter  that  cannot  be  too 
strongly  impressed  on  the  engineer  who  has  a  dynamo  under  his  charge. 
A  dynamo,  if  properly  attended  to,  will  soon  assume  a  beautiful  choco- 
late-brown colored  commutator  surface,  but  the  commutator,  even  of  a 
good  machine,  may  be  ruined  in  a  very  short  time  by  careless  handling. 
If  you  allow  the  brushes  to  press  too  heavily  your  commutator  will  soon 
have  ridges  all  around  it  and,  if  too  light,  the  vibration  will  cause  them 
to  spark  and  the  result  will  be,  your  commutator  will  be  soon  worn 
away  in  patches  at  the  edges  of  some  of  the  sections,  and  will  lose  its 
roundness  of  outline.  If  this  ever  occurs,  there  is  only  one  remedy. 
Take  off"  all  the  brush  holders  and  amuse  yourself  by  turning  it  down  or 
filing  it  true  ;  but  this  should  occur  very  seldom.  It  is  well  for  the  en- 
gineer to  acquaint  himself  with  the  positions  of  all  cut-outs  in  his  sta- 
tion, so  that  if  any  fuses  "  blow  out  "  he  can  place  them  in  himself  and 
not  have  to  send  for  an  electrician  to  do  so  for  him.  If  he  follows  these 
directions  he  will  have  no  trouble.  In  every  cut-out  there  are  two 
binding-screws  that  the  fuse  connects  ;  he  should  loosen  these  and  take 
out  the  burnt  pieces  of  fuse  wire.  ,  Place  one  end  of  your  fuse  wire  under 
one  binding  screw  and  tighten  it  (not  too  heavy  or  you  will  cut  through 
your  wire).  With  the  end  of  your  screw-driver  push  the  other  end  of 
your  fuse  wire  under  the  remaining  binding  screw.  If  your  circuit  is  all 
right  it  will  not  burn  out.  If  it  does,  you  have  either  lamps  turned  on 
or  else  a  ground  or  short  circuit.  The  two  latter  will  always  blow  your 
fuse  but  the  former  only  sometimes  (if  the  wire  be  very  fine,  say  i  ampere. ) 

In  closing,  let  me  impress  upon  the  engineer  in  charge  of  electrical 
machinery  to  keep  a  "  cool  head."  If  anything  goes  wrong,  do  not  get 
excited  and  lose  your  wits,  but  do  everything  quickly  (if  needed)  and 
carefully.  Again,  keep  all  your  machines  thoroughly  clean  ;  dust  your 
dynamos  every  day,  and  clean  your  brushes  and  commutators,  where 
possible,  every  day  ;  and  last  but  not  least,  have  a  place  for  everything 
and  keep  everything  in  its  place,  so  that  if  anything  should  occur  that 
you  would  need  any  tool,  you  would  know  exactly  where  to  find  it  with- 
out having  to  search  for  it. 


PUBLICATIONS. 

In  the  February  Arena,  Henry  Wood,  writing  on  "  The  Dynamics  of 
Mind,"  claims  that  as  a  matter  is  now  held  to  be  instinct  with  life, 
so  thoughts  are  as  much  dynamic  forces  in  life  as  any  other  of  the  pheno- 
mena of  nature — electricity  or  magnetism,  for  instance. 

The  proceedings  of  the  International  Electrical  Congress  held  in  Chicago 
during  the  progress  of  the  Worlds  Fair  in  1893,  edited  by  Max. 
Osterberg,  have  been  published  in  a  volume  of  500  pages  by  the  American 
Institute  of  Electrical  Engineers.  A  photogravure  reproduction  of  portraits 
of  the  official  delegates  of  this  Congress  forms  a  fitting  frontispiece  to  the 
book.  The  thanks  of  the  electrical  fraternity  is  due  the  American  Institute  of 
Electrical  Engineers  for  having  undertaken  and  so  successfully  carried  out 
this  important  work. 


Application  has  been  made  for  a  charter  for  the  Burlington  and  Lake 
Shore  Electric  Railway  Company,  to  construct  and  operate  an  electric  rail- 
way from  a  point  within  or  near  to  the  city  of  Hamilton,  in  the  County  of 
Wentworth,  to  the  village  of  Burlington,  in  the  County  of  Halton,  via  the 
south  side  of  Burlington  bay,  and  across  Burlington  Beach,  or  via  the  north 
side  of  Burlington  bay,  or  both,  with  power  to  extend  the  same  along  the 
north  or  south  shore,  or  both,  of  Lake  Ontario.  Mr,  Maitland  Young,  of 
Hamilton,  is  the  organizer  of  the  company, 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associatiotis  are  requested  to  forward  to  us  matter  * 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

CARLETON  PLACE  ASSOCIATION  NO.  1 6. 
A  very  interesting  meeting  of  this  association  was  held  on 
Jan.  5th.  Three  applications  for  membership  were  received. 
On  the  19th  January  a  special  meeting  was  held  to  consider 
the  advisability  of  renting  a  room  to  be  kept  always  open  for 
the  exclusive  use  of  the  members,  and  to  be  supplied  with  suit- 
able reading  matter,  etc.  It  has  been  decided  to  carry  the  idea 
into  efifect.  The  association  is  reported  by  A.  M.  Schofield, 
Recording  Secretary,  to  be  in  a  prosperous  condition. 


MONTREAL  ASSOCIATION  NO.  I. 

The  annual  dinner  of  the  above  association  was  held  in  the 
rooms  of  the  Society,  662 Craig  street,  on  the  evening  of 
Feb.  2nd.  There  were  present  nearly  one  hundred  persons, 
among  the  visitors  being  Mr.  E.  A.  Edkins,  Provincial  Deputy 
for  Ontario.  Following  the  repast  the  following  toasts  were 
given:  "  Queen  and  Country Steam  Engineering,"  responded 
to  by  H.  Cooper  ;  "  Manufacturing  Industries,"  responded  to  by 
Messrs.  Fisher  and  Green  ;  "  Sister  Societies,"  responded  to  by 
A.  E.  Edkins  and  J.  Marchand,  president  ot  St.  Lawrence  No. 
2;  "Brotherhood  of  Locomotive  Engineers,"  responded  to  by 
Mr.  Spencer  ;  "The  Executive  Council,"  responded  to  by  Past 
President  T.  Ryan  and  Provincial  Deputy  O.  E.  Granberg  ; 
"  License  and  Inspection  Law,"  responded  to  by  Bro.  A.  E- 
Edkins,  and  "  The  Press."  Recitations  and  songs  were  given 
by  Bros.  Nuttal,  Edkins,  Joly,  O'Neil,  Weaver  and  Nadin. 
Bro.  Driscoll  presided  at  the  piano. 


KINGSTON  ASSOCIATION  NO.  lO. 

A  largely  attended  and  most  interesting  open  meeting  of  this 
Association  was  held  in  Eraser  Hall,  Kingston,  on  the  evening 
of  Jan.  15th.  The  proceedings  were  presided  over  by  Mr.  R. 
Ring,  who  stated  that  the  meeting  had  been  called  for  the  pur- 
pose of  making  the  public  acquainted  with  the  benefits  conferred 
by  the  association  upon  engineers  and  steam  users.  Durmg  the 
two  years  that  the  Association  had  been  in  existence  it  had 
made  about  fifty  members.  Mr.  B.  W.  Tolger  and  Mr.  J.  H. 
Breck  were  elected  honorary  members.  The  former  advocated 
a  law  making  it  compulsory  on  those  in  charge  of  steam  engines 
to  obtain  certificates  of  competency.  Mr.  Breck  gave  an  ad- 
dress on  "  My  First  Knowledge  of  Steam."  The  balance  of  the 
programme  was  as  follows  :  Paper  on  "  History  and  Objects 
of  the  Executive,"  by  J.  Devlin  ;  paper  on  "  Principles  of  Pipe 
Boilers,"  by  Mr.  Doris  ;  reading,  H.  •  Breck  ;  paper  on  "  Care 
and  Management  of  Boilers,"  by  R.  Charlton  ;  paper  on  "  The 
Arc  Lamp,"  by  F.  Simmons  ;  paper  on  "  The  Pump,"  by  H. 
Hoppers  ;  song,  Mr.  Manning  ;  paper  on  "Steam  Heating,"  by 
W.  Little;  address  on  "The  Oraer,"  by  Mr.  Wickens  ;  paper 
on  "The  Dynamo,  its  Care  and  Management,"  by  H.  Buck; 
paper  on  "Belting  and  Lacing,"  by  C.  Asselstine  ;  reading,  Mr. 
Gilmore  ;  paper  on  "  Line  Shafting,"  by  A.  Strong  ;  paper  on 
"The  Engineer's  Duty,"  by  A.  Donnelly:  "Paper  on  "The 
Indicator,"  by  H.  Youlden. 


WINNIPEG  ASSOCIATION  NO.  II. 
The  regular  meeting  of  the  above  association  held  on  Jan.  25, 
in  room  19,  Grain  Exchange,  was  most  enthusiastic  and  well  at- 
tended. 

There  was  no  lecture,  as  the  installation  of  officers  and  other 
business  took  the  time  and  attention  of  the  members. 

The  following  is  a  Hst  of  the  officers  installed  by  the  District 
Deputy,  Bro.  C.  E.  Robertson  :  President,  Bro.  G.  M.  Hazlett  ; 
Vice-President,  Bro.  John  McKechnie  ;  Recording  Secretary, 
Bro.  W.  J.  Edwards  ;  Financial  Secretary,  Bro.  Thos.  Gray  ; 
Treasurer,  Bio.  J.  Stuart  ;  Conductor,  Bro.  W.  F.  Brown  ; 
Door  Keeper,  Bro.  Robt.  Sutherland  ;  Trustees,  Bros.  Harper, 
Douglas  and  Whyte. 

A  very  interesting  paper  was  read  from  the  Kingston  Associa- 
tion, showing  the  work  done  by  the  C.A.S.E.  there. 

Regarding  the  progress  and  future  prospects  of  the  Winnipeg 
Association,  the  District  Deputy,  C.  E.  Robertson,  writes  the 

Electrical  News  as  follows  ;  "  Everything  points  to  a  very 


successful  term,  as  the  officers  appointed  are  young  and  active, 
and  showing  great  energy  in  the  work  of  advancing  this  society. 
They  have  arranged  to  make  themselves  entirely  independent 
by  getting  a  meeting  room  of  their  own,  and  are  in  dead  earnest 
to  push  the  society." 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

Dec.  31. — Paper  on  "Storage  Batteries,"  by  R.  H.  Street. 
Jan.  7. — Paper  on  "  Transformers  for  Medical  Use,"  by  W.  T. 
Sutton. 

Jan.  14. — The  annual  election  of  officers  took  place  on  this 
date,  resuhing  as  follows  :— President,  E.  W.  Sayer  ;  Vice- 
President,  Wm.  T.  Sutton  ;  Treasurer,  R.  H.  Street  ;  Secretary, 
E.  A.  Brisselte. 

Dec.  21. — Paper  on  "  Induction  Coils,"  by  E.  W.  Sayer. 


MONTREAL  ELECTRIC  CLUB. 

The  membership  of  the  Club  continues  to  grow,  and  its  meet- 
ings are  of  a  very  interesting  character.  Additional  interest 
would  attach  to  the  meetings,  however,  if  a  considerable  pro- 
portion of  the  younger  members  would  make  an  effort  to  over- 
come the  diffidence  which  apparently  prevents  them  from  rising 
to  their  feet  to  express  their  opinions  on  the  matters  which  come 
up  for  consideration.  Just  in  proportion  as  these  members 
seek  to  overcome  their  natural  aversion  to  speaking  in  the 
presence  of  their  fellow  members  will  they  derive  personal 
benefit  from  their  connection  with  the  Club,  and  be  the  means 
of  adding  to  the  interest  and  va'lue  of  the  work  which  the 
society  aims  to  perform  on  behalf  of  its  members. 

The  following  motion,  introduced  by  Mr.  Geo.  H.  Hill,  has 
given  rise  to  considerable  discussion.  Some  of  the  members 
seem  to  think  that  the  matter  to  which  it  refers  is  one  which 
is  beyond  the  scope  of  the  society,  while  others  believe  that, 
unless  the  Club  takes  cognizance  of  such  matters,  it  will  be 
difficult  for  it  to  show  proof  of  its  raison  d'etre.  The  resolu- 
tion is  as  follows:  "  In  the  opinion  of  this  Club  the  laws  gov- 
erning inspection  of  electric  light  wiring  in  Montreal  are  un- 
satisfactory, and  that  a  fixed  set  of  rules  for  such  should  be 
drawn  up  by  competent  persons,  and  insurance  companies  be 
called  upon  to  enforce  same,  and  make  their  rating  accord- 
ingly." 

The  Secretary  of  the  club  writes  :  "  Kindly  insert  the  following 
notice  in  your  valuable  paper  :  The  third  annual  meetin^^  of  the 
Montreal  Electric  Club  was  held  on  Jan.  7th.  The  Secretary's  and 
Treasurer's  report  for  the  past  year  showed  the  Club  to  be  in  a 
flourishing  condition.  The  membership  is  very  good  and  there 
is  a  good  balance  in  the  treasury.  The  following  were  elected 
to  office  for  the  ensuing  year  :  W.  B.  Shaw,  Pres.;  H.  O.  Ed- 
wards, Vice-Pres.;  Cecil  Doutre,  Sec'y-Treas. ;  T.  F.  Pickett, 
W.  Graham,  J.  A.  Duglass,  Committee  of  Management. 

I  am  requested  by  the  members  of  the  Club  to  thank  you 
most  sincerely  for  your  past  kindness  in  publishing  the  papers 
read  before  the  Club,  and  also  Club  notices." 


TRADE  NOTES. 

The  Sterling  Co.,  of  Chicago,  have  appointed  Darling  Bros.,  of  Mon- 
treal, as  Canadian  agents  for  the  Sterling  Safety  Boiler. 

The  Canadian  General  Electric  Co. ,  Ltd.,  have  concluded  an  arrangement 
with  the  National  Carbon  Co.,  of  Cleveland,  by  which  they  become  sole 
Canadian  agents  for  this  well-known  brand  of  arc  carbon. 

Mr.  James  Hardman,  formerly  representative  in  Toronto  of  Messrs. 
Robin  &  Sadler,  leather  belting  manufacturers,  Montreal,  has  transferred 
his  services  to  Messrs.  Goodhue  &  Co. ,  manufacturers  of  leather  belling, 
Danville,  Que.    Mr.  Hardman's  headquarters  are  at  90  Bay  St.,  Toronto. 

Messrs.  Robin,  Sadler  &  Hawonh,  manufacturer";  of  leather  belting,  who 
were  among  the  sufferers  by  the  recent  Toronto  tire,  have  advised  their 
customers  that  the  loss  of  their  warehouse  and  factory  on  Jordan  street,  will 
in  no  way  affect  their  business,  as  they  have  engaged  other  premises  on  the 
same  street,  and  orders  addressed  to  them  as  formerly  will  be  promptly 
supplied  from  their  factory  in  Montreal. 

A  meeting  to  complete  the  organization  of  the  Packard  Electric  Com- 
pany, and  to  decide  upon  the  future  location  of  the  company,  will  be  held 
during  the  present  month.  The  authorized  capital  of  the  new  company  is 
$300,000.  It  is  understood  that  two  thirds  of  this  amount  has  .\lready  been 
paid  up.  The  company  propose  to  engage  in  the  manufacture  and  sale  of 
all  kinds  of  electrical  supplies.  There  is  a  probability  that  the  headquarters 
of  the  Company  will  be  located  in  Ontario, 
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STEAM  ENGINEERING.* 

Steam  Engineering  has  assumed  such  vast  proportions  as  an  agent 
of  modern  progress  and  civilization,  that  it  has  given  birth  to  a  profes- 
sion the  scope  and  functions  of  which  are  not  yet  very  clearly  defined. 
The  engineer's  duties,  in  the  performance  of  his  daily  routine,  involves 
the  application  of  the  laws  of  nature  in  various  ways,  to  understand  and 
explain  which  requires  a  jivide  range  of  scientific  knowledge.  While 
there  are  found  to  be  in  the  profession  men  whose  intelligence  and  ac- 
quirements would  shed  lustre  on  any  calling,  there  are  others  who  by 
their  disregard  of  correct  rules  show  that  they  are  laggard  in  the  ac- 
quisition of  that  real  knowledge  so  essential  to  men  in  their  profession. 
This  is  to  be  regretted,  in  view  of  the  vast  amount  of  property  and  the 
great  number  of  lives  entrusted  to  their  care,  both  on  sea  and  land. 

Whenever  an  attempt  is  made  to  induce  engineers  to  qualify  them- 
selves for  their  calling,  it  is  met  with  the  old-time  question  regarding 
the  relative  merits  of  theoretical  and  practical  engineers  and  the  com- 
parative value  of  theory  and  practice.  The  practical  man  who  has  no 
theoretical  knowledge  scoffs  at  the  theorist,  and  the  latter  sneers  at  the 
former.  It  requires  very  little  experience  on  the  one  hand,  and  not 
much  study  on  the  other,  to  show  that  each  is  equally  important,  only 
in  different  ways.  Both  parties  to  the  controversy  should  know  that 
theory  and  practice  make  perfect.  Theory  with  practical  experience 
will,  without  doubt,  enable  men  to  excel  in  whatever  work  they  may 
undertake.  Therefore,  it  should  be  the  highest  ambition  of  engineers 
to  combine  theory  with  practice  and  prove  the  one  by  the  other.  This 
object  may  be  effected  by  devoting  a  portion  of  their  leisure  hours  to 
study,  and  by  pursuing  a  systematic  course  of  self-culture.  Engineers 
whose  early  training  has  been  neglected,  and  who  are  now  debarred 
from  the  advantages  of  a  good  education,  need  have  no  cause  for  des- 
pondency, because  the  extra  exertion  and  effort  required  to  educate 
themselves  will  confer  advantages  of  their  own,  which  the  routine  work 
of  a  school  cannot  develop.  Of  course  there  are  men  in  this,  as  in  all 
other  callings,  who  will  fail,  however  much  they  may  try  to  accomplish  in 
the  way  of  educating  themselves.  This  arises  from  the  fact  that,  though 
all  men  morally  may  be  equal,  intellectually  they  never  can  be.  Conse- 
quently the  ability  of  men  to  educate  themselves  varies  in  proportion  to 
the  amount  of  natural  intelligence  they  possess.  But  in  any  case,  study 
gives  quickness  of  apprehension,  enables  a  man  to  profit  by  all  the  re- 
corded experience  of  others,  develops  accuracy,  and,  if  properly  directed, 
teaches  men  to  qualify  facts,  make  proper  deductions  and  reason  logi- 
cally. The  knowledge  acquired  from  the  study  of  books  is  of  inestimable 
value  to  the  young  engineer  ;  without  it  he  can  never  be  thoroughly 
qualified  for  the  duties  of  his  profession,  since  he  will  be  lacking  in  cer- 
tain definite  information  which  can  only  be  obtained  from  the  use  of 
books,  and  wanting  which  he  is  almost  sure  to  be  narrow-minded,  very 
slow  to  receive  new  ideas  and  to  estimate  the  proper  value  of  old  ones. 
Such  persons,  if  occupying  positions  in  which  they  exercise  authority,  are 
very  apt  to  become  intolerant  of  other  people's  opinions,  and  to  assume 
that  all  knowledge  begins  and  ends  with  them.  One  of  the  common 
excuses  for  ignorance  is  the  old  stereotyped  expression,  "I  am  too  old 
to  learn."  Now,  if  this  expression  is  made  in  sincerity,  it  is  a  great  mis- 
take, as  it  is  a  false  pride  which  neglects  an  opportunity  to  learn  because 
it  came  late  in  life,  and  it  is  a  false  fear  which  shrinks  from  an  effort  on 
account  of  its  difficulty.  One  fact  is  very  important  and  ought  to  be 
considered  in  this  connection,  viz.,  that  knowledge  throws  light  upon 
itself,  and  that  it  is  tlie  first  step  only  that  must  be  taken  gropingly,  as 
it  were,  in  the  dark  ;  the  bugbears  in  such  cases,  like  shadows,  disappear 
the  moment  they  are  boldly  approached.  Truths  are,  in  the  main, 
simple  and  easily  to  be  understood,  and  are  daily  being  brought  more 
within  the  grasp  of  the  most  ordinary  comprehension  by  means  of  good 
books,  which  may  be  had  at  a  trifling  cost. 

It  is  frequently  stated  by  members  of  this  calling  that  they  are  no 
"  book  engineers,"  which  statement  betrays  their  ignorance  of  the  man- 
ner in  which  some  of  the  most  valuable  books  on  the  steam  engine 
originated.  They  were  written  by  engineers  of  experience,  who  wished 
to  advance  their  profession,  and  who  thought  that,  if  their  predecessors 
could  commence  their  studies  in  their  younger  days,  they  themselves 
might  advance  and  improve  still  further,  leaving  the  benefit  of  their  ex- 
perience to  posterity.    The  art  would  therefore  advance  with  the  age. 

As  much  information  may  be  learned  in  a  few  weeks  from  the  works 
which  they  have  left  us  as  took  them  years  of  observation  and  trial  to 
ascertain.  Most  of  the  abuses  connected  with  steam  engineering  have 
arisen  from  two  causes,  viz.,  avarice  and  ignorance  ;  avarice  on  the  part 
of  owners  of  steam  engines  and  boilers,  who  entertain  the  idea  that 
cheap  steam  engines  and  boilers  might  be  managed  by  a  class  of  men 
who  are  willing  to  work  for  very  low  wages  ;  and  ignorance  on  the  part 
of  those  who  claim  to  be  engineers,  but  who  are  only  men  of  all  work, 
or  at  best  mere  laborers  in  the  treadmill  of  routine.  It  is  evidently  one 
of  the  greatest  mistakes  connected  with  the  use  of  machinery  to  entrust 
its  care  and  manngement  to  persons  of  inferior  judgment,  as  a  compe- 

•Paper  by  Mr.  Gilmour,  read  on  )a.r)  15th  at  an  open  meeting  of  Kingston  Asso- 
ciation, No.  — ,  c.a.s.e;, 


tent  engineer,  who  could  command  good  wages,  would  probably  save 
three  times  the  difference  by  his  judgment  and  skill  in  its  proper  main- 
tenance. If  engineers  wish  to  raise  the  standard  of  their  profession  to 
what  it  ought  to  be,  and  command  remunerative  compensation  for  their 
services,  they  may  do  sq  by  educating  themselves,  and  not  otherwise. 
It  will  not  do  for  them  to  shrug  their  shoulders  and  say,  "  I  am  a  prac- 
tical man,"  and  reject  theory,  for  it  is  a  well-known  fact  that  such  men 
have  become  a  nuisance  in  every  branch  of  mechanics,  being  the  least 
progressive,  least  enlightened  and  most  stubborn  in  the  assertion  of  their 
views,  because  their  minds  are  cramped  and  will  not  allow  of  either  the 
substitution  or  admission  of  ideas  different  from  their  own — however 
crude  and  primitive  they  may  be.  No  man  is  practical  unless  he  proves 
practice  by  theory  and  theory  by  practice,  and  attaches  no  importance 
to  statements  not  sustained  by  facts. 

One  of  these  self-styled  "  practical "  engineers  was  asked,  "  What  is 
a  vacuum  ?"    His  answer  was  that  he  thought  it  was  foul  air. 

While  I  have  endeavored  to  show  you  that  book  knowledge  is  very 
essential  to  young  engineers,  we  must  not  forget  the  practical  part  as 
well.  It  is  a  common  thing  to  see  men  parading  good  certificates, 
simply  because  they  are  good  mathematicians  or  theorists,  while  they 
have  little  or  no  practice.  While  this  class  of  men  should  receive  their 
due  reward,  it  does  seem  unjust,  in  the  awarding  of  certificates,  to  place 
them  above  men  who  have  spent  the  greater  part  of  their  lives,  and  who 
have  shown  by  their  industry,  truthfulness  and  sobriety,  that  they  are 
reliable  in  every  respect.  These  are  nice  points  to  decide,  especially 
when  it  has  to  be  done  by  one  man,  without,  perhaps,  very  much  prac- 
tical experience. 

The  question  is  often  asked,  "  Should  an  engineer  be  a  machinist  ?" 
The  answer  I  would  give  to  that  question  is,  "  Not  necessarily  so." 
There  is  no  need  of  a  man  learning  two  trades  in  order  to  follow  one. 
Besides,  experience  has  shown  me  that  while  a  machinist  may  be  the 
best  judge  of  things  that  may  transpire  in  relation  to  the  repairing  of 
steam  machinery,  he  is  nevertheless  frequently  less  careful,  less  reliable, 
less  ingenious  than  one  who  never  learned  a  regular  trade.  An  engineer 
should  be  possessed  of  natural  talent,  and  should  be  ingenious  and  able 
to  discover  any  defect  that  may  take  place  in  the  machinery  under  his 
charge,  and  should  be  able  to  take  up  the  lost  motion,  and  take  apart 
and  put  together  any  of  the  different  parts  of  his  engine. 

The  class  of  men  known  as  engineers  have  conferred  upon  mankind 
the  greatest  boons,  and  the  monuments  which  display  their  conceptions 
are  indestructible  as  the  firmament  or  the  ocean.  It  cannot  be  said  of 
the  engineer,  as  has  been  said  frequently  of  the  lawyer  or  doctor,  that 
if  mankind  could  do  without  him  it  would  be  well  for  the  human  race. 


ROYAL  ELECTRIC  CO. 

A  number  of  important  changes  are  taking  place  in  the  man- 
agement of  the  Royal  Electric  Co.,  of  Montreal.  Mr.  C.  W. 
Hagar,  who  for  ten  years  past  has  occupied  the  position  of  sec- 
retary and  manager  of  the  company,  has  resigned  to  enter  into 
business  on  his  own  account.  The  directors  of  the  company 
passed  a  resolution  expressing  their  appreciation  of  services 
during  the  period  he  was  connected  with  the  company. 

Mr.  W.  H.  Browne,  late  general  manager  of  the  United  Light- 
ing Companies,  of  New  York  City,  has  been  appointed  general 
manager  of  the  Royal  Electric  Company.  He  had  barely 
entered  on  his  duties  when  seen  by  a  representative  of  the  ELEC- 
TRICAL News,  and  could  therefore  say  but  little  regarding  his 
future  course  of  action.  He  intimated,  however,  that  an  ener- 
getic policy  would  be  pursued,  and  that  the  public  would  have 
no  reason  to  doubt  the  existence  of  the  company  of  which  he  is 
the  head.  While  the  company  would  make  an  effort  to  secure 
a  fair  share  of  the  electrical  business,  there  was  no  e.xpectation 
that  they  would  get  all  the  business,  and  he  hoped  to  enjoy 
pleasant  relations  with  business  competitors. 

Referring  to  the  new  factory  now  in  course  of  construction, 
Mr.  Browne  said  he  hoped  to  see  the  building  completed  and 
the  manufacturing  plant  removed  into  it  before  the  first  of 
April.  In  his  opinion,  the  new  factory  when  completed,  would 
offer  every  facility  for  turning  out  wotk  in  the  most  expeditious 
and  economical  manner.  He  believed  that  the  Stanley  appa- 
ratus which  his  company  has  secured  the  right  to  manufacture 
in  Canada,  was  fully  up  to  date,  and  consequently  they  were 
starting  out  under  most  favorable  auspices.  Mr.  J.  A.  Kam- 
merer,  who  for  several  vears  has  been  the  company's  agent  in 
Ontario,  will  occupy  the  position  of  general  sales  agent  under 
the  new  regime. 


The  electric  power  station  and  plant  at  Merrickyille,  Ont, ,  were  destroyed 
by  fire  on  January  loth. 
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FORETHOUGHT  VS  AFTERTHOUGHT. 

By  W.  H.  Wakeman. 

It  is  said  of  some  men  that  their  "foresight  is  hindsight" 
and  their  "  forethought  always  comes  afterward."  This  is  not 
a  very  handsome  expression,  but  it  answers  the  purpose  very 
well  in  describing  the  characters  referred  to.  When  one  of  these 
men  is  put  in  charge  of  a  steam  plant,  there  is  trouble  almost 
continually,  and  the  plant  is  frequently  shut  down,  that  his 
hindsight  may  be  made  use  of  and  his  lack  of  forethought  made 
prominent.  Such  a  man  never  makes  it  his  business  to  inspect 
the  lacings  in  his  main  belt  at  short  intervals  to  see  that  it  is  in 
good  order,  but  allows  it  to  run  as  long  as  possible,  and  when  all 
the  machines  in  the  factory  are  running,  thus  btinging  a  heavy 
strain  on  the  nctarly  worn  out  lacing,  it  fails  and  the  whole 
factory  is  shut  down  for  about  an  hour  while  a  new  lacing  is 
put  in  ;  or  perhaps  a  part  of  the  lacing  gives  way  first  and  the 
belt  is  thrown  to  one  side  of  the  pulley,  is  caught  by  the  floor  or 
wall  and  badly  torn,  making  it  necessary  to  get  a  new  piece  and 
put  it  in,  and  as  the  job  must  be  done  in  a  hurry,  there  is  no 
time  to  properly  scarf,  cement  and  rivet  it,  so  that  it  is  laced  on^ 
and  ever  afterwards  there  are  two  lacings  to  care  for  instead 
of  one.  It  does  not  really  need  to  be  a  very  large  factory  to 
make  such  a  shut  down  cost  as  much  as  is  paid  the  engineer 
for  a  week's  work,  consequently  a  man  who  watches  such  things 
and  avoids  the  shut  down  saves  his  employer  many  dollars. 

It  is  a  good  plan  to  draw  in  pieces  of  old  lacing  over  the  new 
simply  to  protect  the  lacing  which  holds  the  belt  together  from 
wear  as  it  runs  over  the  pulleys.  These  pieces  will  then  wear 
out  first  and  so  give  warning,  when  they  may  be  renewed  an3  the 
others  kept  intact. 

Such  a  man  as  forms  the  subject  of  this  article,  does  not  re- 
move small  accumulations  of  sediment  from  his  sight-feed 
oilers,  but  waits  until  the  dirt  is  about  half  an  inch  deep  in  them 
and  the  oil  passages  choked  up  with  it,  and  as  the  bearings  are 
not  oiled,  hot  boxes  are  the  result.  He  is  then  not  slow  m 
applying  some  heroic  lemedy  and  boasting  of  his  skill  in  curing 
the  evil.  The  flange  joints  in  his  cast  iron  main  steam  pipe  are 
leaking  drops  of  water  while  his  engine  is  shut  down,  but  he  has 
not  foresight  sufficient  to  enable  him.  to  know  that  unless  they 
receive  proper  attention,  the  packings  will  be  blown  out  and  it 
will  be  necessary  to  shut  down  to  renew  them. 

If  the  packing  around  his  piston  rod  begins  to  leak,  he 
simply  screws  up  the  nuts  which  hold  the  gland  in  place,  and 
when  it  leaks  again  he  repeats  the  process,  but  does  not  heed 
the  warning  that  new  packing  is  needed,  until  some  morning 
after  starting  up  he  finds  that  he  can  no  longer  stop  the  hiss 
of  steam  in  this  way,  consequently  throughout  the  entire  day,  at 
each  revolution  of  the  engme  it  sounds  as  if  it  were  about  a 
hundred  geese  in  the  engine  room,  and  visitors  and  employes 
are  not  slow  to  take  note  of  it  and  rate  him  accordingly. 

This  man  has  an  injector  in  his  boiler  room  which  formerly 
worked  very  well,  but  of  late  it  will  break  occasionally,  and 
frequently  he  finds  it  difficult  to  make  it  start  as  it  should.  This 
tells  him  that  it  is  becoming  coated  with  scale  on  the  inside. 
He  should  have  foresight  to  enable  him  to  determine  that  in  a 
short  time  it  will  become  so  filled  up  as  to  make  it  useless,  but 
he  lacks  this  most  desirable  qualification,  and  when  his  pump 
is  being  repaired  the  injector  refuses  to  work  and  he  can  not  feed 
his  boilers.  To  cover  up  his  blunder  he  ac.vances  the  idea  that 
no  injector  will  last  long  anyway,  and  that  they  fail  without 
giving  warning,  when  the  truth  is  that  they  do  give  such  warn- 
ing, but  he  either  does  not  understand  the  story  they  tell,  or 
is  too  indifferent  to  profit  by  it.  It  matters  little  which  it  is, 
as  the  result  is  the  same  in  either  case. 

With  a  man  in  charge  who  lacks  foresight,  when  the  girth 
seams  on  the  under  side  of  his  boilers  commence  to  leak,  he 
does  not  look  ahead  and  calculate  what  the  result  will  be  if  this 
leakage  continues,  but  proceeds  to  calk  up  the  leaky  seams,  and 
continues  the  same  practice  that  caused  the  trouble  in  the  first 
place.  He  can  not  foresee  that  if  he  fills  a  hot  boiler  with  cold 
water,  severe  contraction  will  be  the  result,  or  that  if  he  feeds 
cold  water  into  the  bottom  of  a  boiler  while  under  steam  pres- 
sure, the  cold  water  will  settle  to  the  bottom  and  cause  the 
seams  to  leak. 

His  boiler  is  badly  scaled  and  he  introduces  some  scale  re- 
solvent to  remove  it,  but  does  not  possess  sufficient  foresight  to 
enable  him  to  see  that  if  his  remedy  is  of  any  value  whatever,  it 


will  throw  down  a  large  quantity  of  scale  which  will  lodge  on 
the  parts  impiediately  over  the  fire  and  prevent  the  water  from 
coming  in  contact  with  the  iron,  the  consequence  being  burned 
plates  and  leaky  seams. 

If  a  small  hole  appears  in  the  blow-off  pipe,  he  puts  a  slip 
patch  over  it  to  stop  the  leak  temporarily,  but  does  not  have 
orethought  enough  to  show  him  that  if  corrosion  has  weakened 
he  pipe  in  one  place  it  soon  will  be  in  others  ;  but  when  this 
pipe  fails  and  his  boiler  room  is  filled  with  clouds  of  steam  and 
the  boiler  is  unceremoniously  emptied  of  its  contents,  his  after- 
thought has  a  chance  to  secure  a  prominent  position. 

If  an  oil  agent  offers  him  a  commission  on  all  of  the  oil  that 
he  buys  of  a  certain  kind,  he  repeats  the  old  axiom  that  "a 
bird  in  the  hand  is  woith  two  in  the  bush,"  without  taking 
into  consideration  the  fact  that  he  has  made  a  wrong  application 
of  it.  He  can  not  see  into  the  future  enough  to  discovei  that  he 
will  soon  be  no  longer  a  free  man,  but  will  be  under  obligations 
to  those  from  whom  he  has  taken  bribes,  forgeiting  ihat  all  of 
these  deals  are  brought  to  light  sooner  or  later  and  always  to 
the  disadvantage  of  those  who  are  concerned  in  them.  The 
engineer  who  is  capable  of  getting  out  of  scrapes  in  short  order, 
often  passes  as  a  hero,  while  the  unassuming  engineer  who  is 
thoughtful,  and  by  his  thoughtfulness  keeps  out  of  scrapes, 
attracts  but  little  attention  and  frequently  fails  to  get  as  much 
credit  as  is  really  his  due.  When  he  leaves  a  situation  where 
he  has  had  but  little  trouble,  and  where  shut-downs  were  few 
and  far  between,  and  is  replaced  by  a  man  whose  forethought 
comes  afterward,  the  difference  is  often  plainly  to  be  discerned 
without  the  aid  of  a  magnifying  glass. 

There  is  one  more  point  which  I  wish  to  mention,  as  follows  : 
V/hen  a  man  takes  charge  of  a  steam  plant,  he  should  have 
foresight  enough  to  study  out  the  characteristics  of  his  employer, 
know  just  what  his  ideas  are  as  far  as  possible,  and  then  govern 
himself  accordingly.  By  this  I  do  not  mean  that  he  should 
sacrifice  any  of  his  own  opinions  or  ideas  which  aie  proven  to 
be  coirect,  for  this  is  not  at  all  necessary,  but  he  should  adapt 
himself  to  circumstances  and  by  skillful  management  of  affairs, 
secure  the  respect  and  confidence  of  his  employers. 

PRACTICAL  NOTES. 

Nothing  helps  the  introduction  of  a  new  machine  or  device 
among  practical  mechanics  more  than  simplicity  of  design  and 
the  absence  of  numerous  joints  and  pieces,  which  tend  to  shorten 
the  life  of  the  machine  as  well  as  impair  its  efficiency.  Joints 
are  good  things  to  avoid  where  possible,  as  the  inevitable  wear  is 
followed  by  lost  motion,  which  affects  the  accuracy  of  the 
machine. 

It  is  a  bad  practice  to  put  an  over-loaded  belt  down  out  of 
sight,  especially  where  there  is  any  inflammable  material.  The 
slipping  of  a  belt  on  its  pulley  from  overload  is  a  good  heat  pro- 
ducer, especially  if  the  belt  hooks  happen  to  stop  in  contact  with 
the  pulley.  The  writer  saw  a  case  of  this  kind  several  years 
ago,  and  the  streams  of  sparks  that  came  from  that  pulley  rim 
would  have  done  credit  to  a  Chinese  pin-vvheel.  Such  occur- 
rences are  dangerous,  and  precaution  should  be  taken  to  render 
them  impossible. — Machinery. 

A  very  bad  habit  in  mills  where  there  are  large  driving  belts,  is 
shifting,  belts  with  a  square  stick,  no  regular  shifters  being 
used.  The  result  of  this  is  the  belts  are  more  or  less  injured  on 
the  edges.  All  heavy  machines  should  have  shifters  to  act  so 
that  they  shift  the  belt  over  steadily,  not  putting  too  much  strain 
on  the  driving  belt  too  suddenly.  Two  pieces  of  gas  pipe  just 
large  enough  to  revolve  on  round  iron  supports,  for  shifters,  will, 
lessen  the  friction  on  the  edges  of  heavy  belts  as  these  pipes 
revolve  while  the  belt  is  being  shifted.  It  effects  a  great  saving 
in  long  driving  belts  ;  in  fact,  any  belt  at  all,  leather  or  rubber. 

The  transmission  of  power  by  rooes  has  been  largely  resorted 
to  in  England,  the  preference  being  given  to  what  is  known  as 
the  Lambeth  cotton  rope,  which  is  made  of  four  strands,  the 
center  or  core  of  each  strand  being  bunched  and  slightly  twisted, 
the  outside  of  the  strand  having  a  covering  of  yarns  that  are 
firmly  twisted.  The  four  strands  are  further  laid  with  a  core  in 
the  center  to  form  a  rope  and  twisted  in  the  same  way  as  any 
four-stranded  rope.  In  this  way  a  rope  is  formed  possessing  ex- 
treme flexibility,  and  the  fibers  will  not  break  by  bending  when 
run  on  pulleys,  the  rope  also  standing  elongation  or  stretching 
some  12  inches  in  a  length  of  50  inches  before  breaking. 
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WATER  TUBE  BOILERS.* 

Bv  M.  R.  Davis. 

It  is  not  my  intention  to  discuss  the  merits  of  one  particular  boiler,  but 
what  I  wish  to  do  is  to  bring  more  fully  before  you  the  rise  and  growth  of 
the  coil  boiler,  and  if  possible  to  point  out  a  few  of  the  more  important 
points,  as  gained  from  experience. 

About  Aug  the  6th,  1791,  the  first  patent  was  issued  in  this  country  for  a 
water-tube  boiler,  and  was  taken  out  by  a  Mr.  Rumsey.  This  we  may 
fancy  was  rather  a  crude  affair,  but  it  was  soon  followed  by  the  Barlow 
boiler  in  1793,  which,  together  with  the  Fulton,  was  put  in  use. 

This  was  the  pioneer  of  a  great  variety  of  boilers  of  this  class.  The 
records  of  the  patents  iu  this  line  alone  would  be  a  revelation  to  the  average 
reader. 

The  year  1807  brings  to  light  another  .boiler  of  this  class  built  by  a  Mr. 
Stevens,  of  Hoboken,  N.  J.,  who  became  interested  in  pipe  boilers  and 
built  one  to  put  in  a  steam  yacht.  This  boiler  was  2  ft.  long,  I5in.  wide, 
and  12ft.  high,  and  consisted  of  81  lin.  pipes.  We  are  hot  told  how  this 
boiler  was  made,  but  we  may  be  allowed,  from  the  proportions  given,  to 
judge  that  it  was  not  of  the  type  we  would  care  to  use  to-day.  We  have 
very  little  in  the  history  of  the  pipe  boiler  to  interest  us  for  nearly  one  hun- 
dred years,  when  in  1S78,  Mr.  Roberts,  who  has  become  famous  for  his 
great  success  in  this  line,  built  his  first  boiler  at  Red  Bank,  N.  J.  Mr. 
Roberts  felt  the  need  of  something  better  than  the  market  had  yet  supplied, 
and  by  untiring  eftort  has  succeeded  in  giving  the  world  at  least  a  stepping- 
stone  on  which  to  build  what  the  engineering  world  calls  to-day  the  water- 
tube  boiler.  This  boiler  stands  to-day  side  by  side  with  our  best  pipe 
boilers. 

But  we  need  not  stop  with  this  type.  Look  at  the  market  to-day,  and 
compare  this  class  of  boilers  with  the  shell  boilers.  Where  do  they  stand 
as  regards  variety  ?  We  are  told,  and  there  is  every  reason  to  accept  it  as 
a  fact,  that  there  have  been  patents  issued  on  nearly  200,000  pipe  boilers — 
coil  or  water  tube  boilers  as  yoa  choose  to  call  them. 

Among  the  great  variety  we  will  name  only  a  few  of  the  most  important 
types.  We  have  the  Roberts,  Babcock,  Root,  Sterling,  Heine,  Alma,  Se- 
bury,  Hazelton,  Ward,  Yerrow,  Thorneycroft,  Belleville,  Mosher,  Clark, 
Warrington,  Worthington  and  many  others.  These  boilers  belong  to  a 
type  which  in  the  past  few  years  has  largely  increased  in  this  country,  and 
not  without  reason,  especially  for  marine  service.  A  few  of  the  above  men- 
tioned boilers  are  used  only  for  stationary  purposes. 

American  engineers  are  almost  alone  in  the  employment  of  water-tube 
boilers.  Aside  from  the  Yerrow  and  Thorneycroft  used  in  England,  they 
are  practically  unknown  outside  of  American  steam  vessel? — with  one  ex- 
ception only.  French  engineers  have  recognized  their  value  and  have  them 
of  very  high  power  in  many  deep  water  ships.  Water  tube  boilers  are  abso- 
lutely safe  from  explosion,  safe  from  disaster  even  if  ordinary  care  be 
taken,  and  they  stand  abuse  better — so  far  as  immunity  from  costly  repairs 
IS  concerned — than  the  shell  boiler.  A  burned  sheet  in  a  shell  boiler  is  a 
serious  matter  ;  a  burned  pipe  in  a  water  tube  boiler.  If  such  a  thing  should 
happen,  is  of  no  moment  whatever.  A  fitter  with  a  pair  of  pipe  tongs  can 
take  out  the  old  and  put  in  the  new  one  in  a  few  hours — minutes  sometimes 
— according  to  the  location  ;  but  it  takes  days  to  repair  a  shell  boiler. 
Water  tube  boilers  stand  getting  up  steam  quickly  much  better  than  shell 
boilers.  The  latter  are  hot  and  cold  in  the  wrong  places,  but  a  water  tube 
boiler  gets  hot  all  over  at  once  ;  all  parts  go  together  and  expansion  strains 
are  reduced  to  nothing.  The  water  in  them  circulates  like  the  blood  in  a 
man's  body — up  one  side  and  down  the  other — and  it  keeps  on  circulating 
all  the  while.  There  is  no  dead  water  in  a  water  tube  boiler  ;  it  is  a  constant 
wash  of  water  over  hot  metal  from  start  to  finish. 

You  might  ask  me  the  question  ;  What  is  the  difference  between  one 
water  tube  boiler  and  another  ?  or  in  other  words.  What  kind  of  boiler  is 
the  best  to  use?  Since  there  are  so  many  kinds,  there  are  several  ways  of 
answering  this  question  ;  and  if  you  will  follow  me  a  little  way  in  the  mat- 
ter I  will  try  and  point  out  a  few  types  that  are  most  popular. 

We  will  commence  with  the  pipe  boiler,  or  that  class  made  with  the 
joints  screwed  together — made  from  lap  welded  pipe — for  no  other  kind 
should  be  used.  This  class  is  made  in  a  great  variety  of  shapes,  and  I  may 
say  here  that  they  are  like  watches :  if  you  get  the  right  kind  you  will  have 
something  reliable,  and  if  you  get  a  poor  one  you  would  be  better  without 
it. 

This  class  of  boiler  has  been  in  use  longer  than  any  other  class  of  water 
tube  boiler,  but  the  merits  of  the  pipe  boiler  have  been  seriously  affected  by 
the  use  of  bad  material  and  unskilled  workmanship.  Pipe  boilers  have 
been  made  by  men  who  knew  little  or  nothing  about  a  boiler  or  the  hard- 
ships it  had  to  stand  ;  and  this  cause,  if  no  other,  has  been  the  means  of 
spoiling  the  merits  of  a  first  class  maker.  I  could  call  to  mind  instances  where 
pipes  have  split  with  only  a  few  days  use — or  weeks  at  longest — while  good 
pipes,  together  with  good  workmanship,  will  stand  the  hardships  of  years. 

One  fault  with  some  of  the  pipe  boilers  to-day  lies  in  the  fact  that  they 
have  their  cross-section  or  up  take  pipes  too  flat  over  the  fire.  Such  being 
the  case  and  small  pipes  being  used,  they  are  very  apt  to  sag,  and  in  a  short 
time  something  will  happen  which  I  will  leave  you  to  guess. 

Some  of  our  pipe  boiler  makers  have  recognized  this  fact  and  are  remedy- 
ing it±>y  using  short  pipes  and  not  driving  the  water  so  far  through  a  short 
pipe — if,  indeed,  it  goes  through  at  all. 

Among  the  water  tube  class  we  have  a  far  greater  variety  and  a  far  su- 
perior boiler.    You  may  say,  "  How  is  that  ?    I  thought  pipe  and  water  tube 
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boilers  were  the  one  thing  !"  Not  so  ;  water  tube  boilers  have  no  screwed 
joints  ;  all  screws  are  expanded  into  the  main  drums.  This'is  one  of  the 
reasons  why  the  water  tube  boiler  is  superior  to  the  pipe  boile|t,  and  a  great 
many  pipe  boiler  makers  call  their  boilers  "  water  tube,"  because  it  sounds 
better,  and  is  better. 

The  water  tube  boiler  is  doing  to-day  what  the  pipe  boiler  never  has  done, 
or,  indeed,  never  can  do.  The  water  tube  boiler  stands  to-day  at  the  head 
of  all  others  in  the  eyes  of  the  mercantile  world.  You  say,  "  Why  don't 
capitalists  put  them  in  use  then  ?"  I  told  you  a  little  while  ago  that  un- 
skilled mechanics  have  placed  this  boiler  where  it  is,  but  it  has  a  bright 
future.  Look  over  the  commercial  world  to-day.  What  do  engineers  think 
about  it?  A  few  years  ago  some  of  them  said,  "  Oh,  it's  no  use  ;  you  can't 
depend  on  it  ;  it  will  fail  you  when  you  need  it  most."  It  may  fail  you,  but 
it  won't  blow  up  and  kill  all  hands  in  the  factory  or  on  the  ship  ;  it  will 
simply  stop  and  you  can  see  at  once  where  the  trouble  lies.  Neglect  a 
shell  boiler  and  see  where  you  or  the  boiler  will  go. 

I  have  seen  pipe  and  water  tube  boilers  red  hot  from  top  to  bottom  and 
cold  water  pumped  into  them,  without  even  affecting  them  to  any  extent. 

Other  points  about  water  tube  boilers  which  commend  them  for  general 
use  in  the  manufacturing  world,  are,  that  they  are  light ;  take  up  very  little 
room  ;  are  easy  to  manage  ;  quick  to  get  up  steam,  and  easy  to  repair. 
You  can  put  them  down  in  the  cellar  or  up  in  the  garret  ;  distribute  them 
through  a  building  and  take  up  less  space  than  with  any  other  boiler. 

For  marine  use  this  boiler  stands  at  the  head  of  all  others  to-day.  It  has 
been  adopted  by  the  principal  naval  powers  of  the  world,  after  having  been 
subjected  to  the  most  severe  tests. 

A  number  of  ocean  steamers  have  been  equipped  of  late  with  water  tube 
boilers,  and  the  result  has  been  entirely  satisfactory. 

Comparing  the  weight  of  a  water  tube  boiler  of  the  Babcock  &  Wilcox 
make  with  one  of  the  Scotch  boilers  of  same  power,  we  have  for  the  Bab- 
cock boiler  25  lbs  per  sq.  ft.  of  heating  surface,  while  in  the  Scotch  boiler 
we  have  from  75  lbs.  to  115  lbs.  per  sq.  ft.  of  heating  surface.  Thus  you 
see  there  is  a  great  advantage  in  favor  of  the  water  tube  boiler.  We  may 
use  other  comparisons  which  will  convince  still  further  that  the  water  tube 
boiler  as  a  marine  boiler  commends  itself  for  use.  For  one  comparison  we 
shall  take  the  Ward  boiler,  as  representative  of  the  water  tube  type,  while 
the  data  for  the  fire  tube  or  shell  boiler  will  be  representative  of  good  mod- 
ern practice,  and  in  each  case  boilers  of  a  size  suitable  for  large  steamers 
will  be  assumed  : 

Weight  per  sq.  ft.  heating  surface  of  boiler  without  water,  27  lbs  and  13 
lbs.  Weight  persq.  ft.  of  heating  surface  of  water  in  boiler,  15  lbs.  and  ij^ 
lbs.  Weight  per  sq.  ft.  of  heating  surface  of  boiler  with  water,  42  lbs.  and 
14I  lbs. 

It  appears,  therefore,  that  water  tube  boilers  of  this  type  or  of  such  types 
as  may  be  fairly  represented  by  this  boiler,  are  about  one-third  of  the  weight 
of  fire  tube  boilers  of  equal  heating  surface.  The  water  tube  boiler  is  seen 
to  be  of  about  one-half  the  weight  of  the  fire  tube  or  shell  boiler,  while  the 
amount  of  water  contained  in  the  former  is  inconsiderable  in  comparison 
with  that  contained  in  the  latter.  We  could  dwell  on  this  point  much 
longer,  but  as  time  will  not  allow  we  will  simply  draw  your  attention  to  a 
few  points  not  yet  mentioned.  We  would  refer  to  such  boilers  as  the  Yer- 
row, Mosher  (improved  marine  type),  Seabury,  Hazelton  and  a  few  others 
which  have  no  bent  tubes,  but  are  made  with  thin  steel  tubing  only.  The.se 
boilers  will  stand  hard  service  much  better  than  that  type  made  with  bent 
pipes  or  tubes,  and  why  ?  Because  expansion  and  contraction  are  much 
more  equally  distributed,  and  over-straining  is  not  so  apt  to  take  place  when 
crowded.  For  example,  we  will  take  the  Robert  and  the  Thorneycroft ; 
also  the  Mosher  yacht  type.  All  those  are  made  with  bent  tubes,  and  have 
a  tendency  to  straighten  when  crowding  takes  place.  It  has  been  found 
that  in  a  certain  boiler  of  the  above  class,  the  steam  drum  was  raised  by  the 
straightening  of  the  tubes.  You  can  easily  prove  what  I  say  to  be  correct 
by  taking  a  rubber  hose;  bend  it  and  turn  a  pressure  of  steam  or  water 
through  it,  and  you  will  find  at  once  the  action  of  the  tubes  in  some  water 
tube  boilers  when  under  pressure. 

What  do  you  think  is  the  secret  of  the  success  of  some  of  the  modern  fast 
steamers?  While  admitting  the  improvement  in  models,  we  say  it  is  prin- 
cipally due  to  the  boiler.  They  get  more  power  with  less  weight  with  this 
boiler  than  with  the  old  type — therefore,  less  displacement  and  greater 
speed.  Look  if  you  will  at  the  Hornet,  the  Daring,  the  Ferret,  the  Hazard, 
all  of  which  have  attained  a  speed  of  32  miles  or  more  an  hour  ;  this  was 
never  done  till  water  tube  boilers  came  into  use.  Up  and  down  our  own 
shores  we  find  such  boats  as  the  Fireen,  Norwood,  Buzz  and  a  few  others, 
which  claim  a  speed  of  28  to  32  miles  an  hour.  Even  at  Kingston  we  have 
found  the  great  advantage  of  using  the  water  tube  boiler. 

I  might  go  on  discussing  the  water  tube  boiler,  dwelling  on  many  points, 
such  as  thickness  of  tubes,  corrosion,  cleaning  and  repairing,  circulation 
and  distiibution  of  heat,  but  will  differ,  doing  so  to  a  future  occasion. 


A  considerable  difference  of  practice  appears  to  prevail  among 
engineers  in  the  matter  of  packing  the  stems  of  Corliss  valves. 
We  have  seen  the  packing  pulled  out  of  the  stuffiing  boxes  of 
these  stems,  and  found  that  in  soine  cases  as  few  as  two  pieces 
were  used,  and  yet  the  stems  did  not  let  steam.  We  saw  a  valve 
removed  a  few  days  since  and  about  a  dozen  pieces  of  packing 
had  been  removed  before  all  was  out.  This,  it  seems  to  us,  is  a 
waste  of  packing,  and  miyht  produce  a  considerable  amount  of 
friction  on  the  stem.  If  the  box  is  so  deep  that  it  requires  an 
extra  amount  before  the  gland  can  take  hold,  it  would  pay  to  fill 
up  that  extra  space  with  somethinp  else. 
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CHIMNEY  100  FEET  HIGH  STRAIGHTENED. 

'  ""'•^'^  —  THIS  corner  is  a  view  representing  a 
brick  chimney  100  feet  high,  which  was 
pulled  back  into  position  from  a  point 
2^)4  inches  out  of  plumb.  It  is  g)4 
feet  square  at  the  bottom,  S'A  feet 
square  at  the  top,  with  a  central  flue 
three  feet  square.  The  estimated 
weight  is  206  tons,  and  the  chimney 
stands  on  a  foundation  14  feet  deep. 
The  soil  is  affected  by  the  rise  in  a 
river,  and  although  two  similar  chim- 
neys has  been  already  built  in  the 
vicinity,  no  trouble  had  been  experi- 
enced. When  measurements  were 
first  taken  the  chimney,  was  found  to  lean  about  16  inches,  and 
a  few  days  later  was  22  inches  out  of  line.  No  particular 
change  was  noticed  for  four  months,  when  it  was  found  that  the 
chimney  was  28^  inches  out. 

A  scaffolding  was  built  about  the  chimney,  and  42  feet  above 
the  stonework  and  4K  feet  below  the  cfenter  of  gravity  of  the 
brickwork  were  placed  eight  oak  timbers  6  inches  by  10  inches 
by  10  feet.  The  timbers  were  used  to  spread  the  bearing  of 
wire  ropes  over  as  large  a  section  as  practicable.  Around  the 
timbers  were  placed  wire  ropes,  to  which  was  fastened  another 
wire  rope  2}i  inches  in  diameter,  having  eyes  at  each  end,  the 
lower  eye  being  connected  with  a  system  of  eleven  pulleys 
secured  at  a  point  78  feet  distant  and  opposite  the  direction  in 
which  the  chimney  leaned.  Cables  with  turnbuckles  were  placed 
at  right  angles  to  the  main  cable  and  a  guard  cable  was  placed 
in  the  rear.  The  earth  was  excavated  on  the  high  side  of  the 
foundation  nearly  half  way  around  to  the  bottom,  a  depth  of  13 
feet,  and  the  main  cable  put  under  strain  by  the  pulleys.  In 
three  weeks  the  chimney  was  straightened  4  inches.  A  post 
hole  digger  eight  inches  in  diameter  was  used  to  excavate  eleven 
holes  around  the  trench,  which  relieved  the  pressure  of  the 
earth,  and  by  the  followmg  morning  the  chimney  had  moved 
back  in  place  eight  inches.  By  tightening  the  rope  three  times 
a  day  and  digging  additional  post  holes  when  necessary,  the 
chimney  was  brought  back  to  place  in  a  few  weeks.  The  holes 
were  filled  in  with  fine  broken  stone  and  gravel  thoroughly 
rammed.  The  illustration  is  reproduced  from  Engineering 
News. 


SPARKS. 

It  is  reported  that  another  electric  light  plant  is  to  be  installed  at  Renfrew, 
Ont. 

It  is  reported  that  Frank  Bryden  of  Toronto  will  install  an  incandescent 
lighting  plant  at  Napanee. 

Mr.  F.  Anderson  has  been  appointed  electrician  of  the  Summerside,  P. 
E.  I.,  Electric  Light  &  Power  Co. 

At  Sorel,  Que.,  the  Bell  Telephone  Co.  is  reported  to  have  reduced  the 
rental  of  its  instruments  to  $15.00  per  year. 

Mr.  M.  W.  Corbitt  has  commenced  business  in  Montreal  under  the  regis- 
tered title  of  the  Montreal  Electrical  Supply  Company. 

The  London  Electric  Co.  has  contracted  to  erect  and  operate  274  2,000 
c.  p.  lamps.    260  of  these  lamps  have  been  put  in  operation. 

Mr.  A.  Rowan,  of  the  Cu?toms  Department,  St.  John,  N.  B.,  has  been 
appointed  government  inspector  of  electric  meters  in  that  locality. 

The  Thompson  Electric  Co.'s  tender  of  $1,000  for  a  50  arc  light  plant  for 
Toronto  Island,  has  been  accepted  by  the  city  council  of  Toronto. 

T.  Belanger,  of  Montreal,  has  invented  a  three  rail  surface  system  which 
is  designed  to  take  the  place  of  the  overhead  trolley  electric  system. 

A  by-law  recently  submitted  to  the  ratepayers  ol  Stratford,  authorizing' 
the  expenditure  of  $16,000  for  a  municipal  plant,  was  defeated  by  a  large 
majority. 

It  is  said  to  be  the  intention  of  the  Cookshire,  Que.,  Machine  Works 
Company,  to  go  out  of  the  electric  lighting  business  and  to  dispose  of  their 
electric  plant. 

Application  for  incorporation  is  being  made  by  the  Dundas  County 
Telephone  Company,  for  the  purpose  of  operating  a  telephone  system  at 
Chesterville,  Ont. 

Mr.  P.  S.  Archibald,  chief  engineer  of  the  Intercolonial  Railway,  discov- 
ered in  a  recent  visit  to  Manitoba,  that  nearly  all  the  small  towns  in  the 
North-West  are  lighted  by  electricity. 

Mr.  H  Calcutt,  of  Ashburnham,  has  applied  for  a  patent  for  a  combined 
water  tube  and  tubular  boiler,  which  it  is  claimed  will  effect  a  large  saving 
in  fuel,  and  where  necessary  will  increase  the  boiler  capacity. 


Application  for  incorporation  is  being  made  by  the  .Midland  Eiectric 
Light  &  Power  Co.,  of  Midland,  Ont.  The  capital  stock  of  the  company  is 
to  be  $10, 000. 

The  Crown  Pressed  Brick  Co.,  of  Ormslown,  Que.,  have  submitted  to  the 
Council  of  Huntingdon,  Que.,  a  proposition  to  light  the  streets  of  that  place 
with  electric  light. 

The  London  Street  Railway  Company  has  made  a  new  offer  for  an  elec- 
tric franchise.  It  embraces  seven  tickets  for  25  cents,  and  workingmen's 
tickets  eight  for  25  cents. 

The  Hamilton,  Grimsby  and  Beamsville  Electric  Ry.  Co..  have  been 
granted  permission  by  the  railway  committee  of  the  privy  council,  to  cross 
the  tracks  of  the  G.  T.  R.  Co.  in  Hamilton. 

It  is  reported  that  in  consideration  of  the  sum  of  $20,000  in  cash,  Mr.  W. 
S.  Williams  will  relinquish  his  stock  in  the  Montreal  Park  and  Island  Rail- 
way Co.,  and  all  other  claims  against  the  company. 

The  Toronto  Street  Railway  Co.  have  suggested  to  the  City  Council  that 
an  electric  fire-engine  be  purchased,  and  have  offered  to  supp'.y  free  of  cost 
the  electricity  required  to  operate  the  same  within  reach  of  their  conducting 
wires. 

It  is  reported  that  the  owners  of  timber  limits  in  the  locality  are  consider- 
ing the  question  of  constructing  an  electric  railway  between  Lake  Temis- 
camingue  and  Lac  des  Quinze,  by  means  of  which  to  get  lumber  more 
easily  to  the  Temiscamingue. 

The  Montreal  Incline  Railway  Co.,  represented  by  Messrs.  F.  B.  McNa- 
mee  and  Wm.  Mann,  and  the  Montreal  Street  Railway  Co.,  are  each  en- 
deavoring to  secure  authority  from  the  City  Council  to  construct  aud  operate 
an  electric  railway  through  Mountain  Park. 

The  Town  Council  of  St.  Boniface  has  under  consideration  a  by-law,  which 
has  received  its  first  reading,  for  the  establishment  of  an  electric  light  plant. 
If  the  by-law  should  pass  the  Council,  operations  will  bs  commenced  about 
the  first  of  March. 

The  recently  organized  Ottawa  Porcelain  and  Carbon  Company  have 
purchased  a  site  for  a  new  factory  on  ISJgin  street.  The  erection  of  the 
factory,  which  is  to  be  200  feet  long,  150  feet  wide,  and  three  stories  high, 
is  to  be  commenced  early  in  the  spring. 

The  railway  committee  of  the  privy  council  has  granted  to  the  Montreal 
Street  Railway  Co.,  the  privilege  of  extending  their  line  along  Etienne  street, 
and  of  crossing  the  G.  T.  R.  tracks,  on  condition  that  the  company  shall 
bear  the  cost  of  maintaining  the  necessary  semaphores,  gates  and  lights  at 
the  crossing.  This  will  afford  electric  railway  communication  to  the  resi- 
dents of  Point  St.  Charles. 

At  a  recent  meeti ng  of  the  town  council  of  Kincardine  the  following  resolu- 
tion was  adopted  ;  That  the  council  feel  it  their  duty  to  tender  their  thanks 
to  Mr.  L.  A.  Campbell,  foreman  of  construction  for  the  Canadian  General 
Co.,  on  the  incandescent  electric  light  work  for  the  very  kind  and  courteous 
way  in  which  he  has  at  all  times  treated  the  committee  and  council,  and  for 
the  very  skilful  manner  in  which  the  work  appears  to  have  been  done,  as 
evidenced  by  the  satisfactory  way  in  which  the  plant  was  started  and  is  now 
working. 

The  annual  report  of  the  Montreal  Telegraph  Co.,  presented  at  the  an- 
nual meeting  of  the  shareholders  held  in  Montreal  on  Jan.  loth,  showed  : 
Assets — Telegraph  lines,  $1,625,890;  telegraph  cables,  $33,487.39;  offices 
and  equipment,  $212,500  ;  real  estate  in  Montreal,  Ottawa,  Quebec  and 
Toronto,  $279,946.46;  cash,  other  real  estate,  accounts  receivable,  etc. , 
$101,853.19.  Total,  $2,253,677.04.  Liabilities — Shareholders' capital,  $2,- 
000,000  ;  dividend  No.  122,  payable  15th  January,  1895,  $40,000  ;  unclaimed 
dividends,  etc.,  $1,794.75.  Total,  $2,041,794.75.  Excess  of  assets  over 
shareholders'  capital,  $151,823.85.  Contingent  fund,  $60,058.44.  Total, 
$2,253,677.04.  Mr.  Joseph  H.  Joseph's  motion  that  3  per  cent,  of  the 
available  assets  be  distributed  among  the  shareholders  was  ruled  out  of 
order.  A  motion  by  Mr.  John  Crawford  that  the  directors  consider  the 
advisability  of  dividing  among  the  shareholders  the  present  contingent  fund, 
was  adopted.  The  old  board  of  directors  was  re-elected.  Mr.  Andrew  .Al- 
lan was  re-elected  President. 

The  third  annual  meeting  of  the  shareholders  of  the  Toronto  Railway 
Company  was  held  on  the  i6th  of  January.  The  annual  report  of  the  Presi- 
dent and  Directors  for  1894  shows  a  net  profit  of  $250,965,  against  $212,859 
in  1893.  The  directors  desire  to  explain  their  policy  in  expending  their 
surplus  earnings  in  the  improvement  of  the  property  by  stating  that  in  the 
operation  of  a  modern  street  railway  they  have  felt  it  to  be  of  the  utmost 
importance  that  it  should  be  sufficiently  provided  with  electrical  and  steam 
power,  cars,  car  houses,  machine  shops,  tools  and  machinery,  so  that  in  the 
extensions  of  its  system  the  bonds  of  the  company,  which  can  be  issued  at 
$35,000  per  mile,  would  provide  sufficient  capital  for  its  requirements. 
During  the  present  year  (he  directors  have  completed  the  purchase  of  the 
Toronto  and  Mimico  Electric  Railway  and  Light  Company's  property,  and 
paid  for  it  out  of  the  surplus  earnings  of  the  company.  The  net  earnings  of 
this  property  have  paid  5  per  cent,  upon  its  cost,  and  a  surplus  of  $2,502. 
The  statistical  statement  shows  the  gross  earnings  for  1894  to  have  been 
$958,370,  an  increase  of  $58,138  over  1893.  The  operating  expenses  were 
$517,707,  or  $19,890  less  than  in  1893,  leaving  the  net  earnings  $440,663. 
an  increase  of  $78,028.  Twenty-two  million,  six  hundred  and  nine  thous- 
and, three  hundred  and  thirty-eight  passengers  were  carried  in  1894,  as 
against  21,215,010  in  1893.  The  operating  expenses  were  54  percent,  of 
the  earnings,  as  against  59.07  per  cent,  the  previous  year.  During  the  year 
$7,973  was  paid  out  for  injury  and  damages. 
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PROPOSED  LONDON  AND  WESTERN  ONTARIO  ELECTRIC 
RAILWAY. 

Notice  has  been  given  that  H.  A.  Everett,  E.  W.  Moore,  T. 
H.  Smallman,  Greene  Pack,  S.  R.  Break  and  C.  S.  Ivey  will 
make  application  at  the  next  sitting  of  the  Legislature  of  On- 
tario, to  incorporate  the  London  and  Western  Ontario  Electric 
Railway  Company,  with  power  to  construct  electric  railways  as 
follows  : 

([)  London  to  St.  Thomas  and  Port  Stanley,  also  St.  Thomas 
to  Aylmer  ;  (2)  London  to  Deleware,  Glencoe,  also  from  Dele- 
ware  to  Mt.  Brydges  and  Strathroy  ;  (3)  London  to  Lucan,  St. 
Mary's  and  Stratford  ;  (4)  London  to  Dorchester,  Ingersoll, 
Woodstock,  and  also  Ingersoll  and  Tilsonburg. 

LONDON  &  mTERN  ONMIO  ELECTRIC  ffr  COmNY 

STRATFORD 

Bp>  'o  000 

ST  MARY& 
Bp  3.600 


TILStONbURC 


L^KE  ERIE 


As  will  be  seen  by  the  accompanying  map,  this  scheme  pro- 
poses to  make  London  the  distributing  point  for  Western  On- 
tario, and  these  lines  run  through  and  tap  one  of  the  best  sec- 
lions  of  country  in  Ontario.  The  population  served  will  be 
about  200,000  people,  and  the  line  to  Port  Stanley  includes  con- 
nection with  the  line  of  steamboats  to  Cleveland.  This  is  one 
of  the  largest  schemes  of  the  kind  proposed  in  Canada,  and  fur- 
ther developments  will  be  eagerly  looked  for. 


LEGAL. 

Gauthier  vs.  The  Montreal  Street  Railway  Com- 
pany.— The  plaintiff  in  this  case  claimed  $335  damages  by 
reason  of  being  knocked  down  and  dragged  along  a  consider- 
able distance  by  a  car  of  the  company  defendant,  on  the  7th 
October,  1893.  He  alleged  that  the  injury  was  caused  by  the 
fault  and  negligence  of  the  defendants.  The  defendants  plead- 
ed, first,  a  demurrer  to  one  of  the  allegations  ot  the  declaration, 
to  the  effect  that  the  company  habitually  ran  its  cars  faster  than 
is  permitted  by  the  by-law  regulating  the  matter.  The  defend- 
ants further  pleaded  want  of  notice  of  action  as  required  by  the 
company's  charter,  and  that  the  notice  given  was  irregular. 
They  further  alleged  that  there  was  no  negligence  or  fault  on 
their  part.  The  court  maintained  the  demurrer  on  the  ground 
that  the  fact,  if  proved,  that  the  company  habitually  ran  its  cars 
faster  than  allowed  by  the  by-law  was  not  of  itself  a  gwod  reason 
for  holding  the  defendants  liable  to  damages  m  this  cii^e.  The 
plea  of  want  of  notice  was  rejected,  because  notice  mad  been 
given,  and  the  defendants  had  not  shown  in  what  respect  it  was 
irregular.  On  the  mefits  of  the  action,  however,  the  court  was 
of  opmion  that  the  plaintiff  had  failed  to  prove  that  the  injury 
was  due  to  any  fault  or  negligence  on  the  part  of  the  defendants. 
Although  there  was  some  evidence  that  at  the  time  plaintiff  was 


struck  by  defendant's  car,  the  car  was  moving  at  too  high  a 
rate  of  speed,  yet  such  excess  of  speed  did  not  appear  to  have 
been  the  determining  cause  of  the  injury  suffered  by  ttie  plain- 
tiff. On  the  contrary,  the  weight  of  evidence  went  to  show 
that  the  injury  was  attributable  to  the  fact  that  the  plaintiff  hurried- 
ly endeavored  to  cross  the  tracks  of  defendants  in  front  of  the 
approaching  car  at  a  moment  when,  had  he  used  the  most  ordi- 
nary prudence,  and  looked  where  he  was  going,  he  must  have 
seen  that  such  an  attempt  would  result  in  his  being  struck  by 
the  bar.    The  action  was  therefore  dismissed. 


HAMILTON  RADIAL  RAILWAY. 

We  present  herewith  an  illustration  of  a  proposed  passenger 
depot  to  be  erected  in  Hamilton  by  the  Hamilton  Radial  Rail- 
way Company.    The  proposed  site  of  the  building  is  Cannon 


Proposed  Depot  Hamilton  Radial  Railway 

street,  with  frontages  also  on  James  and  McNab  streets.  The 
building  is  to  be  constructed  of  brown  sandstone,  and  is  to  con- 
tain commodious  waiting  and  dining  rooms. 


SPARKS. 

An  agitation  is  said  to  be  on  foot  at  Owen  Sound  for  the  construction  of 
an  electric  railway  between  that  town  and  Meaford. 

Mr.  G.  H.  Campbell,  the  manager,  is  authority  for  the  statement  that 
considerable  extensions  will  be  made  this  year  to  the  Winnipeg  Electric 
Company's  lines. 

Mr.  S.  R.  Break,  the  popular  manager  ol  the  London  Street  Railway 
Company,  has  received  the  appointment  of  General  Superintendent  of  the 
new  electric  railway  at  Detroit,  and  will  enter  upon  the  duties  of  his  new 
position  at  once. 

Incorporation  is  being  sought  for  the  Kingston  and  Gananoque  Electric 
Railway  Company  to  construct  an  electric  railway  between  Kingston  and 
Gananoque,  with  power  to  extend  the  same  east  as  far  as  Brockville,  and 
north  to  Westport. 

The  ratepayers  of  Burchljon  held  a  meeting  recently  and  appointed  a 
committee  to  obtain  signatures  to  petitions  for  the  e.vtension  of  ihe  Ottawa 
Street  Railway  to  Hintonburgh,  Skead's  Mills,  Birchlon,  Britannia,  Des- 
chenes  and  Aylmer. 

The  Toronto  &  Scarboro  Electric  Railway  has  passed  into  the  hands  of 
the  Toronto  Railway  Co.  The  shareholders  of  the  suburban  line  have  ac- 
cepted in  exchange  for  their  property  Toronto  Railway  stock.  It  is  under- 
stood that  the  new  management  will  construct  loop  lines  via  Blantyre  and 
Victoria  Park. 

At  the  annual  meeting  of  the  Hamilton,  Grimsby  and  Beamsville  Railway 
Company,  recently  held,  it  was  decided  not  to  extend  the  line  to  Grimsby 
Park  at  present,  but  to  endeavor  to  secure  a  site  for  a  park  on  the  lake  shore 
between  Stoney  Creek  and  Winona.  The  following  officers  were  elected  : — 
Directors,  Messrs.  C.  J.  Myles,  Thomas  W.  Lester,  John  Hoodless,  A.  H. 
Myles,  Walter  Grieve,  John  Gage  and  Robert  Ramsay.  Mr.  C.  J.  Myles 
was  re-elected  president ;  Mr.  T.  W.  Lester,  vice-president  ;  and  Mr.  Ad.)m 
Rutherford,  secretary-treasurer. 

At  the  recent  annual  meeting  of  stockholders  of  the  Gait  &  Preston  Rail- 
way, a  statement  was  presented  showing  the  total  cost  of  the  works  to  the 
present  time  to  be  $S9iS37-6i,  which  is  <;omewhat  below  the  estimate.  The 
earnings  of  the  road  to  December  31st — being  a  few  days  over  five  months 
.  — was  $5,980.27,  which  is  considerably  in  excess  of  expectations.  The  run- 
ning expenses  for  the  same  period,  including  interest,  was  $4,152.22.  The 
directors  have  been  instructed  to  apply  for  authority  to  increase  the  capital 
)  slock  of  the  company  to  $100,000.  In  the  event  of  this  authority  being 
given,  the  extension  of  the  road  to  Hespeler  will  be  undertaken  in  the 
spring.  The  following  gentlemen  have  been  elected  as  the  officers  of  the 
.company  for  the  ensuing  year  :— Messrs.  Thomas  Todd,  President  ;  R.  G. 
^  Cox,  Vice-President;  Lutz,  Secretary-Treasurer;  Directors,  H.  McCulloch, 
D.  Spiers,  F.  Clare,  Preston  J.  D.  Moore,  M.P.P.;  Auditors,  J.  M.  Duff,  J. 
M.  Irwin. 
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INCANDESCENT  LIGHTING  ON  THE  METER  SYSTEM 
COMPARED  WITH  THE  CONTRACT  SYSTEM.* 

By  G.  L.  Cole. 

In  taking  up  the  subject  of  incandescent  lighting  on  the  meter 
plan,  I  shall  state  my  own  experience  from  the  date  of  my  going 
to  the  city  of  Beloit  in  September,  1893.  At  that  time  I  found 
my  customers  divided,  some  on  the  contract  and  others  using 
meters.  Now  the  question  arose,  whether  I  should  furnish  this 
current  on  the  European,  meter  plan — pay  for  what  you  receive 
— or  the  American  plan  by  contract — take  all  you  can  get.  Two 
questions  came  up  for  consideration  in  changing  from  contract 
plan  to  meter  system.  First — A  considerable  outlay  in  meters. 
Second — Would  the  additional  returns  warrant  the  change? 

To  compensate  me  for  the  extra  investment  in  the  meters,  I 
charge  meter  rental,  which  pays  a  good  percentage.  As  show- 
ing the  additional  profit  in  the  meter  over  the  contract  system,  I 
will  give  an  example.  I  had  a  customer  on  the  contract  plan 
who  was  paying  $3.50  per  month  for  the  electric  current  in  his 
residence.  I  changed  him  to  meter  basis  and  his  bills,  run  on 
the  meter  plan,  for  several  months,  were  $53.49,  an  average  of 
$7.64  per  month.  There  is  a  good  deal  of  satisfaction  to  feel 
that  what  current  the  customer  uses  I  am  receiving  pay  for,  and 
not  is  wasted,  as  is  generally  done  on  the  contract  plan.  When 
I  furnish  current  on  the  meter  plan  and  the  customer  leaves  his 
residence  for  a  short  time,  I  make  a  minimum  charge  of  $1  per 
month  in  addition  to  meter  rental,  while  if  this  service  were 
furnished  on  contract  the  usual  cry  would  be  raised,  "We  have 
not  used  the  lights."  Unless  a  discount  were  made  dissatisfac- 
tion would  arise. 

Another  advantage  was  that  I  could  use  a  smaller  transformer 
to  supply  the  customer  on  meter  plan  than  I  could  on  contract 
plan,  for  I  felt  assured  that  the  customer  would  not  use  at  any 
one  time  the  entire  number  of  lamps  wired  unless  for  special 
occasions,  when  we  could  temporarily  install  a  larger  trans- 
former. To  illustrate  :  For  a  factory  wired  with  95  lamps  1 
only  use  a  50  light  transformer,  and  the  bills  run  at  20  cents  per 
1,000  watts,  $459.10  for  eight  months,  an  average  of  $57.38. 
Another  example  :  We  have  180  lights  in  one  factory  ;  these  are 
only  used  until  6  P.  M.,  so  we  put  up  a  50  light  transformer,  and 
from  the  same  transformer  we  connect  .in  additional  40  lights 
for  a  lodge  room.  Both  of  these  customers  are  on  the  meter 
basis,  and  I  will  say  that  the  income  on  the  investment  has  been 
very  satisfactory  to  me  ;  and  this  manner  of  furnishing  the 
current  has  given  entire  satisfaction  to  the  consumer,  for  he  pays 
for  what  he  uses  and  no  more.  Another  advantage  is  the  large 
number  of  lights  we  can  wire  from  a  medium  sized  dynamo.  1 
feel  assured  the  customer  will  turn  off  all  the  lights  he  can 
possibly  spare  to  keep  his  bills  down  as  low  as  possible.  I  now 
have  3,300  mcandescent  lights  wired,  an  average  increase  of  151 
lights  per  month. 

My  dynamos  are  one  of  750  lights  and  one  of  1,000  lights. 
When  I  purchased  the  plant  I  found  the  entire  number  of  incan- 
descent lamps  wired  was  1,029,  ^he  average  daily  load  was 
550.  It  is  my  opinion,  based  on  former  experience,  that  where 
there  were  825  incandescent  lamps  wired  entirely  on  the  contract 
plan  the  average  daily  load  was  450.  This  shows  that  over  one- 
half  the  number  wired  were  being  used.  On  the  meter  plan  1 
can  calculate  on  about  one-third  the  number  burning  that  I  have 
wired,  or  about  850  on  an  average  for  10  hours. 

Still  another  advantage  is  the  profit  in  wiring  residences,  for  I 
find  that  people  will  put  in  more  lights  when  they  are  to  be  used 
on  the  meter  system  than  they  would  when  on  the  contract 
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system,  where  ihe  basis  of  furnishing  current  is  so  much  per 
lamp.  It  follows  that  our  customers  feel  better  satisfied  to  have 
their  houses  thoroughly  equipped  with  lamps  from  garret  to 
cellar  and  in  the  stables  as  well,  knowing  that  after  they  are 
once  installed  they  are  no  expense  to  maintain  unless  they  are 
used. 

The  following  points  are  self-evident  in  favor  of  the  meter  : 
The  station  receives  pay  for  current  furnished  ;  the  customer 
pays  only  for  the  current  received  ;  service  is  more  satisfactory 
to  the  customer  because  it  is  more  complete,  and  investment 
under  the  meter  system  commands  a  larger  field  than  is  possible 
to  obtain  under  the  contract  system.  It  stimulates  economy  on 
the  part  of  the  customer  and  induces  study  on  the  part  of  the 
owner.  The  meter  system  is  eminently  fair  to  both  parties,  and 
soon  after  installation  commends  itself  to  the  public. 


As  the  ref  ult  of  being  caught  in  the  driving  bell  of  a  dynamo,  Mr.  A.  Ross, 
superintendent  of  the  Oxford,  N.  .S.,  Eleclric  Light  Station,  recently  sus- 
tained severe  injuries. 

On  the  occasion  of  his  removal  to  assume  the  management  of  the  Bell 
Telephone  Company's  exchange  at  Orillia.  Mr.  E.  H.  Farrow,  who  for  five  . 
years  has  been  manager  of  the  Stratford  exchange,  was  waited  upon 
by  a  number  of  the  subscribers  and  presented  with  an  address  expressing 
appreciation  of  the  efficiency  of  the  service  under  his  management  and  regret 
at  his  removal,  together  with  best  wishes  for  his  future  success.  Mr.  Farrow's 
successor  is  Mr.  John  E.  Bull,  manager  of  the  exchange  at  Orillia. 

The  Bell  Telephone"Co> 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCRIPTION  OF 

TELEPHONIC  ^^^er  ELECTRICAL  APPARATUS 
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OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  
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367  Aqueduct  .Street. 

TORONTO ; 
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STUDY  ELECTRICITY  AT  HOME 
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POSITION  WANTED 
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SPARKS. 

A  satisfactory  dividend  has  been  declared  by 
the  Hamilton  Street  Railway  Co. 

The  passengers  carried  by  the  Kingston  Street 
Railway  Co.  are  said  to  number  8,000  per  week. 

The  city  council  of  Hamilton  gives  notice  of  its 
intention  to  apply  to  the  legislature  to  dissolve 
the  perpetual  charter  of  the  local  gas  company, 
and  to  authorize  the  corporation  to  own  and 
operate  electric  railways. 

Temporary  telephone  communication  has  been 
established  between  Three  Rivers  and  Nicola, 
Yamaska,  Drunimond  and  Athabaska,  Que. 
Early  in  the  spring  a  cable  will  be  laid  across  the 
river  providing  permanent  communication. 

A  dispatch  from  Nanaimo,  B.C.,  states  that 
an  eastern  syndicate  has  bonded  the  charter  for  a 
tramway  between  Wellington  and  Nanaimo,  and 
that  the  city  will  be  asked  to  guarantee  bonds  to 
the  amount  of  $50,000  for  the  construction  of  the 
road. 

Judge  McDougall  has  reserved  his  decision  in 
the  case  of  the  appeals  of  the  Toronto  Incande- 
scent Electric  Light  Co.,  and"  the  Toronto 
Electric  Light  Co.,  against  the  assessement  of 
nearly  one-million  dollars  imposed  by  the  city  on 
the  plant  of  these  companies. 

Application  is  to  be  made  to  the  legislature  to 
incorporate  the  Delaware,  Parkhill  &  Lobo 
Electric  Railway  Co. ,  to  construct  and  o  erate  an 
electric  railway  between  Delaware,  Komoka, 
Poplar  Hill,  FernhiU  and  Parkhill,  to  Port  Franks 
on  Lake  Huron. 

The  officers  elect  of  the  Biitish  Columbia 
Marine  Engineers'  Association  are  as  follows; — 
President,  W.  CuUom ;  vice-president,  James 
Lauderdale  ;  secretary-treasurer,  A.  Goddyn  ; 
board  of  directors,  Alex.  McNiven,  James  Mc- 
Arthur,  John  McGraw,  R.  McGill,  Charles  Mc- 
Kechnie. 

Messrs.  Colquhoun  &  McBride,  of  Berlin,  will 
apply  to  the  Ontario  legislature  for  the  incorpora- 
tion of  the  Grand  Valley  Railway  Co.,  which 
proposes  to  construct  and  operate  a  steam  or 
electric  railway  from  Berlin,  southerly  to  Brant- 
ford,  and  north-westerly  to  Listowel,  westerly  to 
Stratford,  or  northerly  to  Elora. 

The  contract  for  carrying  the  mails  between  the 
Toronto  post  office  and  the  railway  station  will 
expire  on  the  31st  of  March.  It  is  said  to  be  the 
intention  of  the  Toronto  Street  Railway  Co.  to 
tender  for  the  contract,  with  the  object  of  using 
electric  mail  cars  similar  to  those  which  have  been 
in  use  for  some  time  pa.'^l  in  Ottawa. 

The  divisional  court  at  Vancouver  has  allowed 
the  appeal  of  Mr.  Bailey,  a  ratepayer  of  that 
city,  against  the  Vancouver  electric  light  by-law. 
This  by-law,  it  will  be  remembered,  authorized 
the  expenditure  of  $100,000  for  the  purchase  of  a 
city  lighting  plant,  and  the  erection  of  suitable 
buildings  for  the  same.  Under  this  decision  of 
the  divisional  court  the  by-law  is  quashed. 

The  Canadian  Marine  Engineers'  Association, 
have  elected  their  officers  as  follows  : — President, 
O.  P.  St. John,  re-elected  by  acclamation  ;  ist 
vice-president,  E.  J.  O'Dell ;  2nd  vice-president, 
J.  S.  Adam  ;  council — J.  D.  Banks,  R.  J.  Gar- 
sall,  W.  Harwood,  J.  Findlay,  R.  Hughes ; 
treasurer,  J.  H.  Ellis,  re-elected  by  acclamation  ; 
auditors — S.  A.  Mills,  D.  L.  Foley;  inside  guard, 
|.  Hopkins. 
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II.  Mechanical  Drawing         /  Drawing  Course. 

III.  Arithmetic  \ 

IV.  Algebra  I  No.  2 

V.  Geometry  f    Mathematical  Course. 

VI.  Trigonometry  ) 
VII.  Mechanics  «j 
VIII.  Steam  and  the  Engine  }-p„-„„J;-°-„3„  ,„ 

IX.  Electricity  JEngineermgCour.se. 

SiNT)    FOR    ClRTllLAR  TO 

CANADIAN  SCHOOLOFENGINEERING 

Canada  Life  Building,  TORONTO,  ONT. 


OUR  Special  Dynamo  Pulley  has  been  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  is  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  Best  belt  transmission  surface  ;  reduces 
belt  tension  and  journal  friction  to  a  minimum  ;  runs 
nearly  noiseless  ;  extra  strength  (all  made  for  double  belt) ; 
will  not  '*fly  to  pieces";  construction  is  of  highest  order. 
It  moie  than  "fills  the  bill." 

This  pulley  was  used  with  great  success  on  Electric 
Motors  and  Dynamos  at  the  World's  Columbian  Exposi- 
tion, doing  the  heaviest  service,  and  was  the  only  Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  the  rim. 


SOLE  MANUFACTURERS: 

DODGE  WOOD   SI>LIT  F^XJLLEY  CO. 

68  KING  STREET  WEST,  TOBONTO. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 

WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 
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ROBIN,  SADLER  &  HAWORTH 


mANaFACTURERS  OF 


OAK-TANNED  LEATHER  BELTING 

mONTREAL  AND  TORONTO 


PULLEYS 
SHAFTING 
HANGERS 


MACHINE 

MOULDED 
STEEL  RIM 
AND  GRIP 


Steel  Rim  Pulleys  are  practiCc\lly 
unbreakable,  are  lif^hter  and  easier  on 
shaft,  and  cost  same  as  cast  pulleys. 
• 

ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.      WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE  YOU    LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


AHEARN  & SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 
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C.  W.  HENDERSON  Manufacturer  am  ContracloLELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  M.a.chinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electric  \l  j 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  B^eury  S^^^^t  

{CORNER  JURORS) 

'  ....  MONTREAL 


LONDON  MACHINE  TOOL  CO., 

UONI>€>^,  -  ONTARIO, 

MANUFACTURERS  OF 

Machinist  Sc.  Brass  Finishers'  Tools 


A.  B.  WILLIAMS,  General  Agent,  TORONTO,  ONT. 


Alternating  and  Continuous  Current 

Dynamos  -  /Wotors 


and  .  .  . 


Transfoi'mers 

mmi  mwmm  for  lighi  or  powfr  TMiisiwioti 


Get  our  prices,  and  hear  what  we  have  to  say 
before  purchasing;  elsewhere. 


F.  H.  SLEEPER  I  GO. 


,QUE. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  E«ST 
Telephone  475. 


THE  J.  C.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;    ;    ;    J^»'  NOW  BUILT   IN    CANADA    :    :  : 
Suitable  for  all  purposes — Mills,   Electric   Lighting  and   Railways,  Heating,  Etc. 
Ovei?  1,000, 000  Hor'se  gowei?  in.  use 

Senci  for  our  book,  Steam —Free  on  application.  •^•-^  Full  information  and  Estimates  fuinished_ 

Head  Office:  415  BOARD  OF  TRABB  BUILDING,  MONTREAL. 


E.  6.  FRENC/t, 


:         General  flrgent  for  Canada 

BRRNCH   OFFICE  :  DBSERONTO. 


OLD  SERIES,  VOL.  XV.-No.  6.  MAD/^U     1QOK  PRICE  lo  CENTS 

NEW  SERIES,  VOL.  v.— No.  3.  IVIM«On,    lOaO  $1.00  Per  Year. 

W.  A.  Johnson  Electric  Co. 

CONTRACTING  ENGINEERS  -:-  34  York  Street,   TORONTO,  CANADA 

.  .  .  SOLE  REPRESENTATIVES  FOR  .  .  . 

United  Electric  Irriproverrient  Co.'s  Slow  Speed  flrlternatofs 

„/>^  .^..T^,^  -.T^/v  ™,T,^.,„  ^r,.r,„  x>«x^„T.   ..T^  THE  ONLY  SUCCESSFUL  SINGLE  PHASE  MOTOR  .  .  . 

FOR  SINGLE  TWO  AND  THREE  PHASE  POWER  AND  L  GHT   ^   the  only  successful  alternating  arc  system 

1  uii  uiiiuiiu  iiiv  niii/  luiiuu  iiinuu  iviiuii  ni\u  uiuui        ^       THE  ONLY  SUCCESSFUL  INCANDESCENT  ARC  LAMP 

WalKer  /VlanUfacturing  Go/s  Railroad  Generators  and  Motors 

Avoi£"^^aSer1n^g"R^Ti^^ofntl'^"'^ *        WE  CONTPACT  FOR  COMPLETE  EQUIPMENT 

VDLCAWZED  FIBRE  CO.  — ..... 
SOLE  MANUFACTURERS  OF  fJARD  YuLCANlZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Ch^ey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL  OFFICE:  14  DeY  SL,  NEW  YORK. 

We  Make  a  Specialty  of  ...  . 

H  ARC  LA/T\PS  , 


FOR 


s 


eries.  Alternating  and  Direct  Current 
Incandescent  Circuits 


Will  Ship  Lamps  on  Approval  — o —  Prices  from  $12  to  $25  Kach 

WRITE  for  particulars 

THE  TMO/APSON  ELECTRIC  CO. 

WATERFORD,  ONTARIO 
■H-  Manufacturers  all  kinds  Electrical  Apparatus  


II. 
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Montreal  Insulated  Wire  Works. 
J.  ROSS,  SON  &  GO. 

MANUFACTURERS  OF 

INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,  Magnets  and 
Dynamos. 


Factory:  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box,  1496. 

E.  GflRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 
 Address:  BERLIS,  OST. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
OINEERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works.  ggl 

The   recognized  medium    for  advertise- 

inents  for    'Tenders.'  B9 


I  CANADIAN  CONTRACT  RECORDi 

TORONTO.  J,  5 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
throug-h  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

PUI)[,ISHEKS 

10  P'kont  .St.  E.        -  Toronto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Hi  F.  PIIIPS  m 


[ 


(I-,IDyCITEID) 

M.4NUFACTUR1£RS  OF 


ELEGTRIO  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire. 
Rubber  Covered  Wire,  Lead  Encased  Wire, 


TELEPHONE  AND  INCANDESCENT  CORDS. 

RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY 


New  York  Office:  10  Cortlandt  Street 
Prouidence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


The  Beardfflore  Belting  Co, 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


89  FRONT  STREET  EASl  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


REQUIRE    NO  BRICKWORK 

AND  CIVE  THE 


Higli^est  Fossilole  ^c^onomy 


GO.,  LID.      -      fli[fiSI.  i.  I. 

Wm.  McKfty,  Seafortti,  Ont.,  Travelling  Agent. 
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eTjECTricaTj  inventions 

Bv  RIDOUT  &  MAYBEE,    '°3  bay  sr.,  Toronto. 

A  pamphlet  on  patents  sent  free. 
'*RiDOUT  on  Patents,"  price  $5.50,  $6.00. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TOBOTfTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 

WRITE  FOR  PARTICULARS. 


JOHN  J.  GARTSHORE  ^jZLf^ 


Importer  and  Dealer  in 


5TEEL  RAILS 

New  and  Seeond-Hand.  All  sections. 
Old  Material  Bought  and  Sold. 


G.  B.  W. 


im 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLY  I'AID  Ul-,  $5, OOP, OOP 

....  -Manufacturer-)  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distance  Transmission  a  Specialty. 


TRADE  MARK. 


MUNDERLOH  &  CO.,  ^"'^  MONTREAL 


John.LBlaikie  Esq. 
Pres. 


EW.Rathbun  Esi. 
Vice.  Pres. 


SPECIflL-TIES  : 

Leclanche  Cells 
A  nnuneiators 
Patent  Electric  G  ongs 
bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 


Please  mention  the  Electrical  News  when 
corresponding  with  Advertisers. 


CONSULTING  ENGINELRS 


G.C.ROBB  ChiefEngineer   ^  ^ 

A.FRASER  Sec.Tres       Head  Office  TORONTO 


IlAMPS..  i i EHtt mil ^  1 


^  Do  You  Ever  Use  Incandescent  Lamps  ?  ^ 

If  so,  do  you  know  what  a  good 
Lamp  is  ?    We  can  give  you 

Lamps  at  all  prices,  and  have  ^ 

the  best  Lamp  made  in   the  -~* 
world;    namely:    the  genuine 
^            "EDISWAN,"  in  any  candle 

power,  from  one  to  two  thou-  ^ 

sand ;  to  fit  any  base.     Don't  ^ 

buy  lamps  until  you  get  our  — ^ 

quotations.  2^ 

^  Frosted  Lamps  -  Colored  Lamps  -  Mogul  Lamps  ^ 


Do  not  fail  to  write  for  Prices  and 
Quotations  on  all  kinds  of  Electri- 
cal Supplies  


WE  CARRY  THE  LARGEST  STOCK  OF  HIGH-CLASS  FITTINGS 
FOR   ELECTRICAL  WORK  IN  CANADA. 


^  Fancy  Porcelain  Cut-Outs.  ^ 
^  Rosettes,  Wall  Plugs,  ^ 
^       Switches,  Brackets,  Etc.  ^ 


Have  you  tried  the  I.R.G. P.  Wire?    We  guarantee  our 
wire  to  have  a  higher  insulation  resistance 
than  any  wire  in  Canada. 


Write  for  Prices  on  all  Supplies  required. 

Send  us  that  ' ' rush  ' 


order. 


SEND  US  THAT  RUSH  ORDER. 


^      JOMN  FOR/AAN      ^  ^  FORMAN  ^ 


650  Craig  Street, 


MONTREAL. 


650  Craig  Street, 


MONTREAL. 


jinrilTO.   Edison  &  Swan  United  Electnc  Co., 
nuLlllu.   and  Hungarian  Incandescent  Lamp  Co. 


.■\GENT  :  For  Crompton  Howell  Batterj'  Co.;  Ediswan  United 
Electric  Co.  and  the  India  Rubber,  Gutta  Percha 
and  Telegraph  Works  Co. 
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Electric  Works 


No.  255  James  Street  N.,  HAMILTON,  ONT. 


.  MANUFACTURERS  OF  , 


DYNAMOS  I  MOTORS 


For  Arc  and  

Incandescent  Lighting. 


From  yi  H.  P.  to  50  H.  P. 


Electro  Plating  Machines  and  General  Electrical  Appliances 
Special  attention  to  Mill  and  Factory  Lighting 

WRITE  FOR  CIRCULARS. 


It  is  no  longer  necessary  to  import  Carbon  Points. 

THE  PETERBOROUGH  CARBON  AND  PORCELAIN  CO. 

....  can  furnish  them  equal  to  any  in  the  world,  as  they  are  .... 

MANUFACTURERS  OF 

Carbon  Points  for  all  Systems  of  Arc  Light,  Battery  Plates,  Carbon  Brushes, 
AND  ALL  KINDS  OF  PORCELAIN  FOR  ELECTRICAL  AND  HARDWARE  LINES. 

Please  mention  the  Electrical  News  when  corresponding  with  Advertisers. 


NORTHEY  MFG.  GO. 


LIMITED 


Toronto.... 

...ONTf\RIO 


MANUFACTURERS  OF 


AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES  7-1 

CONDENSERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

THE  JONES  &  MOORE   ELECTRIC  CO. 

Telephone  2310.  manufacturers  of 

DYNf^MQS  +  MOTORS  +  SUPPLIES 

write  for  Prices  ^       - 1^  York  Street,  TORONTO 


rC 


E 


C 


T 


R 


••• 


Street  Cars 


.  OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PAGGERSON  &.  COR  BIN  ST.  CATHARINES,  ONT. 


IFPTRIPAl  ^IIPPTIP^  Lamps,  Wires,  Cords,  Switches, 
L^L^V^ll\lV^/-VL^OLJrrL^lL^O,    ..and  Fittings  generally  .  . 


F  » 

I    ^  V^^^^^  before  buying  

^yf^        Repairs  made  quickly  and  at  reasonable  prices 

TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West,  TORONTO 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  V. 
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THE  DODGE  PATENT  SPLIT  FRICTION  CLUTCH  AND 
CUT-OFF  COUPLING. 

The  utility  of  friction  clutch  pulleys  for  power  transmission 
has  been  fully  demonstrated  by  long  and  continuous  service,  and 
their  advantages  over  the  belt  destroying  shifter  are  so  numer- 
ous and  obvious  that  one  wonders  why  their  already  extensive 
use  is  not  universal.  Even  in  the  matter  of  first  cost  the  clutch 
equipment  is  not  greatly  in  excess  of  that  of  tight  and  loose  pul- 
leys, when  the  extra  pullevs  and  double  widths  necessary  for  the 
drivers  are  considered. 
By  placing  the  clutch  pul- 
ley upon  the  driving  shaft, 
the  belts  and  all  the 
auxiliary  shafting  con- 
nected or  controlled  by 
the  clutch  are  thrown  out 
of  action,  saving  belting, 
power,  oil  and  danger 
from  hot  bearings  and 
pulleys.  Amongst  the 
comparatively  new  clutch- 
es on  the  market  is  the 
Dodge  Split  Clutch,  man- 
ufactured by  the  Dodge 
Wood  Split  Pulley  Com- 
pany. This  clutch  is 
made  for  service  as  a  cut- 
off coupling,  or  may  be 
used  in  connection  with 
pulleys,  gears,  sprockets, 
rope  sheaves,  friction  or 
hoisting  drums,  and  vari- 
ous other  power  connec- 
tions. Its  simplicity  is 
readily  appreciated  by  mechanics  who  have  ever  had  any  ex- 
perience with  clutches  of  more  or  less  complicated  mechanism 
and  those  having  a  large  number  and  variety  of  parts. 

The  friction  disc  is  made  of  iron  with  perforations  therein^ 
through  which  hardwood  friction  blocks  are  fastened,  presenting 
two  surfaces  of  end  grain  for  frictional  contact.    This  disc  is  a 

part  of  the  extended  sleeve  or  por- 
tion of  the  clutch  connected  to  the 
pulley,  or  whatever  driving  appli- 
ances may  be  used,  and  runs  loose 
on  the  shaft  where  the  clutch  is 
located  at  the  driven  end  of  the 
transmission.  The  friction  connec- 
tion is  made  through  two  finished 
cast  iron  plates,  one  of  which  is 
keyed  to  the  shaft,  and  which  are 
thrown  in  contact  with  the  wood 
filled  disc  by  throwing  in  a  sliding 
collar  which  works  loose  on  the 
shaft,  through  the  thrust  of  the  col- 
lar actuating  the  toggle  levers  which 
operate  four  draw-bolts,  forcing  the  friction  plates  to  contact 
with  the  friction  disc — this  connection  operating  the  pulley  or 
transmission  wheel  in  conformity  with  the  moving  shaft.  One 
of  the  main  difficulties  existing  in  the  various  styles  of  clutches 
is  the  lack  of  clearance  between  the  friction  disc  and  plates  ; 
this  trouble  is  entirely  obviated  in  the  Dodge  clutch,  the  clear- 


DoDGE  Clutch  with  Shifter. 


Clutch  on  Sprocket  Wheel. 


ance  being  large  and  instantaneous,  actuated  by  powerful  coil 
springs  which  separate  the  plates  quickly  upon  a  withdrawal 
movement  on  the  sliding  collar.  Two  levers  are  used  with  four 
points  of  contact  on  the  plates,  there  being  no  loose  or  rattling 
joints  ;  the  levers  are  made  solid  in  one  piece  and  have  carefully' 
finished  fulcrum  points  on  the  outer  or  loose  friction  plate. 

The  Dodge  Wood  Split  Pulley  Co.,  appreciating  the  trade  de- 
mand for  a  simple,  quick  acting  clutch,  with  all  possible  points 
of  advantage  considered,  have  incorporated  the  split  or  separ- 
able feature  as  being  one 
of  the  most  important 
and  quickest  of  apprecia- 
tion by  consumers.  The 
advantages  in  a  split 
clutch  are  manifold,  they 
are  easier  and  quicker  to 
adjust  to  shaft  or  repair, 
and  effect  quite  a  saving 
in  time  and  labor.  None 
of  the  shafting  or  other 
equipment  need  be  dis- 
turbed in  placing  the 
clutch  in  position.  When 
this  point  is  fully  under- 
stood and  appreciated  we 
bespeak  a  more  rapid 
change  from  the  old  tight 
and  loose  pulley  ideas  to 
the  modern  plan  of  ma- 
chine driving.  It  is  the 
expense  of  the  split  clutch 
as  formerly  made,  as  well 
as  the  trouble  and  ex- 
pense involved  in  putting 
on  solid  clutches  that  has  kept  many  manufacturers  from  making 
the  changes  long  ago.  This  clutch  is  put  on  the  market  at  about 
the  same  price  as  any  other  first-class  clutch,  but  having  the 
split  feature  to  its  credit.  The  Dodge  split  clutch  is  particularly 
adapted  to  service  with 
gears,  sprockets  and 
other  connections,  and 
the  only  necessary 
features  of  these  appli- 
ances over  the  regular 
goods  is  the  large  bore 
necessary  to  fit  the  ex- 
tended sleeve.  This 
sleeve  is  separate  from 
the  friction  disc  and 
may  be  easily  detached 
for  repairs  without 
handling  any  portion 
of  the  clutch  mechan- 
ism. For  ordinary  ser- 
vice the  sleeve  is  lined 
with  genuine  babbit 
and  fitted  with  com- 
pression grease  cups  to  insure  continuous  efficient  lubrication. 
The  pulley  is  clamped  over  the  sleeve  and  keyed  securely.  An 
improvement  of  very  great  practical  impoitance  is  the  patent- 
ed separable  or  detachable  hub,  which  bears  to  the  clutch  the 
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same  relation  that  the  Dodge  and  Philion  bush  bears  to  the 
pulley.  It  enables  the  manufacturers  to  carry  finished  clutches 
in  stock  to  be  furnished  with  hubs  as  ordered  also  from  stock — 
or  at  most  with  delay  of  only  a  few  hours.  It  also  enables  the 
owner  to  keep  a  clutch  on  hand,  and  at  the  expense  of  a  new 
hub  use  it  in  a  shaft  of  different  size  or  as  a  cut  off  coupling,  as 
he  may  desire. 

Many  patents  have  been  taken  out  on  the  special  features,  and 
if  the  numerous  favorable  expressions  of  mechanics  and  engi- 
neers go  for  anything  we  feel  safe  in  predicting  a  large  demand 


Section  of  Clutch  and  Pulley  .Showing 
Extended  Sleeve. 

for  the  Dodge  patent  split  clutch.  Many  shifting  devices  are 
shown  ;  one  is  adjusted  to  the  floor  stands  used  for  shaft  sup- 
ports, and  another  a  plain  geared  apparatus  mounted  independ- 
ently and  operating  through  a  rock  and  pinion. 

The  company  issue  a  handsome  catalogue  covering  their 
specialties,  and  are  pleased  to  mail  same  free  to  any  one  inter- 
ested. Address,  Dodge  Wood  Split  Pulley  Co.,  68  King  Street 
West,  Toronto. 


THE  AMERICAN  STREET  RAILWAY  ASSOCIATION. 

The  Executive  Committee  of  the  American  Street  Railway 
Association  held  meetings  on  the  27th  and  28th  of  P'ebruary,  at 
the  Windsor  Hotel,  Montreal,  to  arrange  for  the  preliminaries 
of  their  next  annual  convention,  which  will  take  place  in  that 
city  on  the  15th  and  i8th  of  October  next,  inclusively.  There 
were  present  Messrs.  Joel  Hunt,  President,  Atlanta,  Ga.;  W. 
Worth  Bean,  ist  Vice-President,  St.  Joseph,  Mo.;  D.  G.  Hamil- 
ton, St.  Louis,  Mo.;  Granville  C.  Cunningham,  Montreal,  Que.; 
and  W.  J.  Richardson,  Secretary-Treasurer,  Brooklyn,  N.  Y. 

The  chief  feature  of  the  convention  will  be  an  exhib'tion  of 
the  different  electrical  appliances  used  in  operating  an  electric 
railway.  Negotiations  are  now  in  progiess  to  admit  the  exhibits 
coming  from  the  States  into  Canada  free  of  duty,  a  privilege 
which  will  no  doubt  be  accorded,  as  was  done  for  the  electrical 
exhibition  held  some  three  years  ago  in  Montreal. 

At  the  last  annual  convention  held  in  Atlanta  there  were  iioo 
delegates  present,  but  the  number  that  will  attend  the  next  con- 
vention will  no  doubt  be  increased,  and  eclipse  all  other  con- 
ventions of  the  Association  previously  held. 


ELECTRICITY  AND  ECONOMY. 

The  nature  of  electrical  generation  and  dynamo  working  is 
such  that  only  sufficient  amount  of  current  required  to  do  the 
work  in  is  used,  so  its  economy  is  at  once  obvious.  In  factories 
where  the  machinery  is  working  intermittingly,  and  liable  to 
great  fluctuation,  the  economy  of  driving  by  electricity  is  even 
more  marked,  as  the  electric  current  can  be  switched  on  or  off 
with  the  greatest  ease  and  rapidity,  after  which  crossed  belts  and 
fast  and  loose  pulleys  appear  a  heavy  and  clumsy,  not  to  say 
unscientific,  method  of  utilizing  power. — Manufacturers'  Gazette. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

HAMILTON  ASSOCIATION  NO.  2. 

Mr.  Wm.  Norris,  the  Secretary,  writes  that  while  not  many 
new  members  are  being  received  into  the  above  Association,  the 
organization  is  otherwise  making  progress.  The  open  meetings 
are  being  continued,  and  are  proving  most  beneficial  to  the 
members.  At  the  last  of  these  meetings  Bro.  Brice  gave  an  in- 
structive talk  on  Electricity,  touching  upon  many  points  with 
which  engineers  having  electric  plants  require  to  be  familiar.  The 
Association  is  about  to  set  about  the  arrangements  for  the  annual 
dinner. 


BELL  TELEPHONE  COMPANY. 

At  the  annual  meeting  of  the  above  company,  held  on  Feb. 
27th,  reports  showed  that  the  gross  revenue  for  the  year  crossed 
a  million,  being  $1,012,839,  as  against,  for  1893,  $961,174,  an  in- 
rease  of  $51,665.  The  working  expenses  for  1894  amounted  to 
$729,611,  as  against,  for  1893,  $724,791,  an  increase  of  $4,820. 
The  net  revenue  for  1S94  was  $283,227,  as  against,  in  1893, 
$236,383,  an  increase  of  $46,844.  A  dividend  of  8  per  cent,  was 
paid  and  $50,000  added  to  the  contingent  account,  while  $10,698 
was  placed  to  the  credit  of  revenue  account.  The  company's 
assets  over  liabilities  are  given  at  $921,429.  The  old  board  of 
directors  was  re-elected  as  follows  : — Messrs.  C.  F.  Sise,  presi- 
dent ;  G.  W.  Moss,  vice-president ;  W.  H.  Forbes,  Hon  J.  R. 
Thibaudeau,  John  E.  Hudson,  Robert  Archer,  Robert  Mackay, 
Wm.  R.  Driver,  Hugh  Paton. 

At  a  special  meeting  of  shareholders  it  was  unaminously  de- 
cided to  float  $600,000  worth  of  5  percent,  bonds,  redeemable  in 
30  years,  the  money  raised  to  be  expended  in  the  erection  of  a 
new  building  at  Montreal  and  for  other  purposes. 


INJURY  TO  BOILERS  BY  GREASE. 

It  has  often  been  observed  that  small  quantities  of  grease 
in  combination  with  deposits  lead  to  boi'er  accidents.  This 
compound  gets  deposited  on  the  plates,  and  the  most  violent 
water  circulation  is  sometimes  insufficient  to  remove  it.  The 
plates,  in  consequence,  get  overheated  and  accidents  result.  The 
introduction  of  grease  inside  the  boiler  sliould  be  avoided,  es- 
pecially where  the  water  from  the  condenser  is  used  for  feeding 
the  boiler,  by  the  use  of  a  sufficiently  large  feed-water  filter. 
The  Berlin  Boiler  Inspection  Society  had  the  following  case 
brought  under  its  notice  :  Two  single-flued  boilers,  4  feet  8 
inches  diameter,  23  feet  long,  flues  18  to  22  inches  diameter,  pres- 
sure 12  atmospheres,  were  used  to  generate  steam  for  a  150 
horse-power  engine  with  surface  condenser.  The  installation 
had  only  been  at  work  since  July,  1893.  A  considerable  por- 
tion of  the  flue  of  the  left  boiler  had  collapsed.  This  could  not 
be  attributed  to  shortness  of  water.  On  examination  it  was 
found  that  nearly  all  over  the  boiler  a  fatty  brown  slime  had 
been  deposited,  which,  being  placed  on  a  red-hot  iron,  burst 
into  flame.  The  feed-water  pump  got  its  water  from  a  large 
open  tank  over  v/hich  a  small  filter  was  placed.  The  condensed 
water  was  led  to  this  filter  in  order  to  have  the  grease  removed. 
Unfortunately,  the  arrangements  were  so  bad  that  a  consider- 
able portion  of  the  grease  found  its  way  into  the  boiler.  A 
similar  case  was  recorded  by  Mr.  Abel  at  the  last  meeting  of  the 
Markisch  Society  for  Testing  and  Inspecting  Steain  Boilers. 
Four  boilers,  the  feed  water  of  which  was  heated  by  the  exhaust 
steam  from  a  Westinghouse  engine,  after  being  in  use  about  six 
weeks,  were  so  damaged  that  one  boiler  had  to  be  completely 
removed  ;  the  other  three  had  to  receive  extensive  repairs.  An 
examination  showed  that  the  flues  were  covered  with  a  deposit 
of  fatty  slime.  An  analysis  of  this  showed  that  about  52  per 
cent,  of  it  consisted  of  mineral  oils  and  paraffine,  and  27  per  cent, 
of  animal  fat.  It  is  strongly  advised,  therefore,  that  feed  water 
shall  always  be  filtered  so  as  to  remove  any  oils  or  grease. — 
Scientific  American. 


It  seems  probable  that  an  agreement  will  shortly  be  reached  between 
the  London  .Street  Railway  Co.  and  the  City  Council  of  London,  under 
which  the  present  street  railway  system  will  be  transformed  into  an 
electric  system. 
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K.  J.  DUNSTAN. 

MANAGER  TORONTO  BRANCH  BELL  TELEPHONE  CO. 


"Patience  is  the  finest  and  worthiest  part  of  fortitude,  and  the  rarest  too." — John 
Ruskin. 

The  Hello  of  the  telephone  is  no  longer  an  object  of  curiosity 
with  the  people  of  Canada.  We  have  come  to  accept  it  as  a 
convenience  of  modern  life  that  cannot  be  done  without.  But 
what  of  the  men  who  were  associated  with  this  great  invention 
in  its  earlier  days,  and  to  whose  enterprise,  business  skill,  and 
back  of  that,  inventive  genius,  patiently  exercised,  we  enjoy  this 
system  of  communication  to-day.? 

Mr.  K.  J.  Dunstan,  whose  portrait  is  here  presented  to 
Electrical  News  readers,  does  not  make  any  claim  to  being 
the  inventor  of  the  telephone,  but  few  men  in  Canada  have  been 
more  intimately  associated  with  its  progress.  Of  him,  it  may  be 
said,  that  he  was  in  at  the  start  of  the  telephbne  in  Canada  and 
has  grown  up  with  the  business,  by  this  means  possessing  an 
intimate  relationship  with  telephone  affairs. 

Mr.  Dunstan  was  born  in  Hamilton,  where  the  first  telephone 
exchange  in  the  Dominion  had  an  existence.  In  fact,  before  the 
telephone  proper  was  known,  he  was  associated  with  Mr.  Baker, 
who  had  established  in  Hamilton  what  was  known  as  the  Dis- 
trict Telegraph  Co.,  employing  a  system  of  signaling,  which 
preceded  the  birth  of  the  telephone.  When  Professor  Alexan- 
der Graham  Bell  brought  his  experiments  to  a  successful  issue, 
and  the  Bell  Telephone  was  evolved  into 
a  reality,  Mr.  Dunstan  became  manager  of 
the  Hamilton  branch.  This  was  in  the 
year  1878.  During  the  years  that  he  was  in 
charge  of  the  Hamilton  office  he  also 
travelled  considerably  throughout  the 
province,  engaging  in  the  work  of  inspec- 
tion, and  otherwise  promoting  the  growth 
of  the  Bell  telephone.  In  1891  Mr.  Dun- 
stan removed  to  Toronto,  becoming  man- 
ager of  the  exchange  in  the  Queen  City. 

When  one  goes  back  to  1878,  a  short 
period  in  the  growth  of  any  great  inven- 
tion, and  contrasts  these  beginnings  in 
telephonic  history  with  the  conditions 
existing  to-day  some  idea  is  realized  of 
how  quickly,  in  late  years  especially,  the 
people  have  learned  to  appreciate  the 
telephone.  Like  every  new  invention 
they  fought  shy  of  it  at  first,  and  in  Ottawa 
and  St.  John,  N.  B.,  where  the  telephone 
to-day  IS  as  great  a  necessity  as  any- 
where else.  It  was  almost  impossible  in  the  early  years  of  the 
business  to  get  the  people  of  these  cities  to  evidence  any  practi- 
cal appreciation  of  Mr.  Bell's  invention.  The  first  canvass  in 
Ottawa  was  a  complete  failure  and  no  subscribers  could  be 
secured.  A  two  weeks'  canvass  in  St.  John  resulted  in  the 
enrolling  of  one  subscriber.  These  cities  to-day  have  well 
equipped  exchanges,  and  in  business  and  domestic  circles  the 
Hello  of  the  'phone  is  familiar  to  all  classes  of  people. 

The  growth  of  the  Toronto  exchange  is  naturally  a  matter  of 
satisfaction  to  Mr.  Dunstan.  There  are  to-day  in  this  city  4,500 
telephones,  distributed  among  houses  and  private  residences. 
Some  of  the  defects  that  were  worrisome  to  subscribers  a  few 
years  ago,  have  been  almost  entirely  abolished,  owing  to  the 
degree  of  perfection  attained  in  the  construction  departments  of 
the  work.  The  Toronto  system  is  nearly  altogether  worked  by 
metallic  circuits,  and  to  a  greater  extent  than  is  the  case  in  any 
other  city  in  Canada.  A  larger  proportion  of  underground  work 
exists  in  Toronto  than  in  any  city  of  the  same  size  in  America. 
It  is  difficult  to  imagine  the  headquarters  of  any  exchange  to  be 
more  conifortably  and  completely  appointed  than  is  the  case  with 
the  Toronto  exchange,  in  the  new  building  on  Temperance  St. 
It  had  been  hoped  that  the  new  switch  board,  in  course  of  con- 
struction for  the  exchange  would  have  been  completed  before 
this  date,  when  the  entire  business  would  be  conducted  under 
the  roof  of  the  new  building.  Within  probably  two  months  at 
the  outside  this  end  is  likely  to  be  attained.  This  switch  board, 
Mr.  Dunstan  claims,  will  be  the  largest  installation  board  in  the 


Mr.  K.  J.  Dunstan. 


world,  and  will  possess  many  new  and  valuable  features.  Three 
hundred  persons  are  employed  in  the  Toronto  exchange. 

To  Mr.  Dunstan,  the  general  growth  of  the  telephone  business, 
throughout  the  entire  Dominion,  is  a  matter  of  keen  interest. 
Some  figures  on  this  point  will  be  interesting.  On  31st 
Dec,  1894  there  were  350  telephone  exchanges  in  Canada  using 
Bell  instruments.  These  were  represented  by  32,485  subscrib- 
ers, distributed  as  follows  :  Business  places,  2 1,733  ;  residences, 
10,621  ;  public  pay  stations,  131  ;  and  in  addition  528  private 
line  subscribers.  For  this  service  34,595  miles  of  wire  is  in  use 
on  over  300,000  poles,  besides  underground  conduits  and  house 
top  fixtures. 

An  interesting  development  in  the  use  of  the  telephone,  and 
this  has  been  largely  within  the  past  few  years,  is  the  long  dis- 
tance line.  In  1877  it  was  quite  a  novelty  when  a  line  was 
placed  between  the  residences  of  Messrs.  Baker  and  Cory,  of 
Hamilton.  Then,  hardly  Professor  Bell  himself  looked  forward 
to  the  time  when  conversation  would  be  carried  on  daily  be- 
tween points  up  to  700  miles  apart.  Yet  within  the  past  decade 
long  distance  telephoning  has  developed  to  this  extent,  and  is 
growing  most  rapidly,  rendering  it  somewhat  difficult  to  say 
what  successes  may  yet  be  scored  in  this  department  of  the 
work.  Mr.  Neilson,  of  the  Toronto  exchange,  thinks  there  is 
no  doubt  as  to  the  possibility  of  building  lines  that  would  work 
say  from  Quebec  to  Sarnia  ;  the  only  question  is  whether  wires 
of  that  length  in  Canada  would  pay.  There  is  good  reason  to 
believe  that  time  will  solve  satisfactorily  that  question.  A  great 
difficulty  in  the  early  days  of  long  distance  telephoning  was  the 
continual  presence  of  induction,  making 
conversatioris  difficult.  This  trouble, 
however,  has  been  quite  successfully  over- 
come by  the  almost  general  use  to-day  of 
metallic  circuits  and  copper  wire.  The 
long  distance  telephone  of  the  Bell  Tele- 
phone Co.  of  Canada  alone  comprises 
13,091  miles  of  wire  on  5,361  miles  of 
poles,  and  gives  the  means  of  verbal 
communication  between  the  subscribers 
to  their  300  different  exchanges,  and  also 
to  262  other  places,  where  they  have  no 
exchanges  but  only  toll  offices.  The 
great  convenience  it  is  to  telephone  sub- 
scribers to  be  able  to  communicate  with 
subscribers  in  other  towns,  what  it  means 
in  a  business  way,  and  socially,  scarcely 
needs  so  much  as  a  suggestion  to  a  people 
who  have  been  so  quick  to  appreciate  in  .1 
general  way  the  benefits  of  a  telephone 
service  in  their  own  communities. 

Mr.  Dunstan  is  not  the  man  to  assume 
any  large  share  ot  credit  for  the  widespread  growth  of  the  Bell 
telephone  system  in  Canada.  He,  of  course,  is  pleased  with  its 
success  in  the  exchange,  directly  under  his  own  supeivision,  and 
it  would  be  a  strange  thing  if  he  did  not  feel  a  very  vital  interest 
in  its  general  piogress,  watching  as  he  has  been  able  to  do  its 
growth  from  year  to  year  since  its  first  start  in  1878  in  the  city 
of  Hamilton. 

In  everything  that  pertains  to  electrical  matters  the  subject  of 
our  sketch  takes  an  intelligent  interest.  He  has  been  an  active 
member  of  the  Canadian  Electrical  Association  since  its  com- 
mencement, and  at  the  meeting  in  Montreal  in  Sept.  of  1S94  the 
highest  gift  in  possession  of  the  Association  was  conferred  upon 
him  when  he  was  elected  president.  Active  and  energetic  in 
any  work  he  undertakes,  and  possessed  of  a  measure  of  geniality 
and  courtesy  that  is  not  common  to  all  men,  he  makes  an 
excellent  executive  head  of  one  of  .the  most  important  commer- 
cial and  scientific  organizations  of  the  Dominion. 


M.  Arm.agnat  notes  the  various  methods  for  electrically 
igniting  gas  in  gas  engines,  and  points  out  the  defects  and 
remedies.  He  points  out  that  the  connections  usually  adopted  by 
having  connecting  the  frame^of  the  engine  with  both  the  primary 
and  secondary  of  an  induction  coil,  is  not  the  best,  and  often 
better  results  are  obtained  if  there  is  no  connection  between  the 
two  coils  ;  also,  that  with  a  reversal  of  the  connection  of  the  two 
poles  of  one  of  the  coils,  whea  a  coinmon  return  wire  is  used, 
the  sparks  may  become  greater  or  less. 
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OUR  GOVERNMENT  TELEGRAPHS— THEIR  SCOPE  AND 
AND  SPECIAL  FUNCTIONS. 

From  time  to  time,  it  may  be  found,  reference  is  made  with 
more  or  less  particularity  to  the  Government  Teleg^raph  Service 
in  press  articles,  dealing  alike  with  the  colonization  and  internal 
development  of  the  country,  and  with  the  coast  navigation  and 
our  marine  interests  in  general ;  the  implication  being  thereby 
conveyed  that  the  Government  lines  are  of  considerable  extent, 
and  that  their  ramifications  serve  some  general  and  useful  pur- 
poses beyond  the  sphere  of  operation  of  the  commercial  systems 
of  the  telegraph  companies. 

As  a  matter  of  fact,  the  Government  lines  do  occupy  a  special 
field,  even  in  the  midst,  as  it  were,  df  a  telegraphic  environment ; 
and  a  ready  explanation  of  this  is  afforded  by  the  consideration 
that  the  several  districts  or  sections  of  the  country  in  which  the 
Government  lines  are  operated  are  too  sparsely  settled  for  the 
creation  of  sufficient  traffic  to  warrant  the  enlistment  of  private 
enterprise,  while  at  the  same  time  the  character  of  the  service 
afforded  is  of  such  importance  to  the  general  welfare,  that  the 
Government  is  warranted  in  providing  the  requisite  facilities  for 
its  performance. 

Such  being  the  case,  it  is  self-evident  the  telegraphs  operated 
by  the  Government  are  not  calculated  to  be  tangibly  remunera- 
tive in  so  far  as  a  comparison  of  the  revenue  with  the  expendi- 
ture figures  is  concerned,  but  that  their  utility  must  be  reckoned 
from  some  such  basis  as  that  of  the  post  office,  whose  receipts 
and  expenditures  have  but  a  secondary  place  m  respect  of  the 
manifold  interests  that  are  fostered  by  its  maintenance.  At  the 
same  time  it  is  instructive  to  look  into  the  matter  from  the  ma- 
terial standpoint,  as  affording  some  definite  knowledge  of  what 
the  actual  cost  of  telegraph  construction  and  maintenance  is, 
and  to  that  end  reference  may  be  had  to  the  blue-books  (the 
published  annual  reports)  of  the  Department  of  Public  Works — 
in  conjunction  with  which  the  Government  telegraphs  are  ad- 
ministered by  the  Hon.  J.  A.  Ouimet — for  figures  on  these 
points  which  will  be  found  to  compare  favorably  with  those  to 
be  had  in  connection  with  any  other  of  the  existing  telegraph 
organizations. 

i     As  it  was  only  so  far  back  as  1880  that  the  Government  tele- 
graphs,  as  such,  were  established,  it  may  prove  interesting  tore- 
vert  to  that  period  for  an  insight  of  what  brought  about  the 
creation  of  the  service.    It  appears  there  had  been  for  a  long 
time  considerable  agitation  going  on  because  of  the  dangers  of 
navigation  in  the  Gulf  of  St.  Lawrence  ;  so  many  wrecks  involv- 
ing losses  of  life  and  property  were  happening  along  the  coast 
and  on  the  island  shores,  that  it  seemed  imperative  something 
should  be  done  to  render  that  particular  locality  less  hazardous, 
and  to  this  end  it  was  conceived  the  establishment  of  telegraphic 
communication  round  about  there  would  at  least  minimize  the 
liability  to  total  wreck  of  vessels  cast  ashore,  as  any  such  casualty 
could  be  reported  and  steamboats  promptly  dispatched  to  the 
rescue.    So  favorably  was  this  view  entertained  by  those  most 
directly  interested,  that  even  the  marine  insurance  companies  ad- 
vanced the  probability  of  a  very  material  reduction  in  rates  if  the 
telegraph  connections  were  made.  The  scheme  was  discussed  by 
Government  in  a  very  comprehensive  "Report  on  the  Advisa- 
bility and  Necessity  of  Establishing  a  Submarine  Telegraph 
System  for  the  River  and  Gulf  of  St.  Lawrence" — printed  by  or- 
der of  Parliament  at  Ottawa,  1876.    And  again  it  was  strenuous- 
ly advocated  in  "  A  Pamphlet  Compiled  and  issued  under  the 
auspices  of  the  Boards  of  Trade  of  Montreal  and  Quebec  : 
Telegraphy  with  the  Coasts  and  Islands  of  the  Gulf  and  Lower 
River  St.  Lawrence  and  the  Coasts  of  the  Maritime  Provinces — 
Its  Relation  to  Shipping,  Fisheries  and  Signal  Service." — Que- 
bec, 1879.    Thus  the  project  took  on  a  broader  aspect  and  as- 
sumed more  imposing  proportions  ;  but  it  was  not  all  realized  at 
once.    In  that  same  year  (1879)  ^  "proposed  annual  grant  "  of 
$15,000  was  voted  by  Parliament  "for  the  purpose  of  establish- 
ing telegraphic  connection  with  the  Island  of  Anticosti  and  the 
Magdalen  Islands  and  Bird  Rock."     It  was  found,  however, 
that  this  amount  was  insufficient  to  induce  any  company  to  un- 
dertake the  work,  so  the  Government  decided  to  capitalize  the 
proposed,  annual  grant,  and  at  the  session  of  1880  a  vote  of 
$200,000  was  accordingly  obtained  for  the  purposes  of  construc- 
tion.   The  cables  were  then  contracted  for  and  laid,  land  lines 
were  built  to  complete  the  connections,  and  the  whole  of  those 
have  since  been  maintained  and  operated  by  the  Government, 


along  with  other  extensions  and  systems  elsewhere  established 
in  the  meantime,  under  annual  appropriations  voted  by  Parlia- 
ment for  their  continuance  ;  and  in  the  meanwhile,  too,  the  pro- 
jects dealt  with  in  the  pamphlet  above  mentioned  have  material- 
ized. Not  only  are  all  of  the  more  important  lighthouses  elec- 
trically connected — thus  affording  the  advantage  sought  of  ready 
communication  in  behalf  of  vessels  in  distress — but  regular  sys- 
tems of  reporting  in  the  interests  of  the  meteorological  service 
and  of  the  fishing  industry  have  been  pat  in  operation.  And 
daily  reports  are  communicated  to  the  marine  newspapers,  of 
the  passages  in  and  out  of  the  Gulf  of  vessels  observed  from  the 
several  stations,  with  any  of  which  messages  can  be  exchanged, 
if  need  be,  by  the  use  of  flags  and  semaphores  displayed  in  ac- 
cordance with  an  international  code  of  signals  that  has  been 
generally  adopted  and  is  now  familiar  to  all  seafarers  the  world 
over.  It  is  in  this  way  that  news  is  obtained  and  telegiaphed  of 
the  appearance  and  whereabouts  of  ice  at  certain  seasons  in  the 
waters  of  the  Gulf,  which  can  thus  be  avoided  by  outgoing  ves- 
sels that  would  otherwise  be  exposed  to  dangers  and  delays  of 
serious  moment  in  consequence  of  its  presence. 

In  view  of  all  this,  it  is  appreciative  that  the  representations 
that  were  made  to  bring  about  the  existence  of  these  telegraphs, 
are  shown  to  have  been  more  than  amply  justified  by  the  cir- 
cumstance mentioned  in  one  of  the  annual  reports  of  the  De- 
partment (1890),  that  it  was  found  the  predicted  probable  reduc- 
tion in  msurance  rates  had  actually  amounted  to  50  per  cent,  in 
the  interval  since  1876,  when  the  statistics  were  under  discus- 
sion, and  that  all  this  was  due  to  the  telegraphs  and  other  fea- 
tures that  had  been  introduced  to  render  the  navigation  of  the 
Gulf  so  much  less  hazardous  than  it  used  to  be.  Whence,  it  is 
readily  conceived  that  these  telegraphs  fill  an  actual  need  that 
must  have  been  hard  felt  before  their  establishment. 

Turning  now  to  the  inland  lines  ;  it  is  found  that  the  Govern- 
ment is  not  unmindful  of  what  is  best  calculated  to  render  our 
outlying  regions  inviting  to  prospective  settlers.  Wherever 
postal  and  telegraphic  facilities  are  at  hand  no  one  can  be  said 
to  be  actually  isolated,  and  as  it  is  obviously  desirable  for  the 
common  weal  that  all  parts  of  the  country  should  be  in  touch, 
the  Government's  intervention  to  this  end  appears  to  be  calcul- 
able where  there  are  sufficient  interests  concerned  to  warrant  it. 
Hence,  wherever  there  has  been  a  manifest  effort  on  the  part  of 
the  people  in  any  section  to  build  up  and  cultivate  a  business 
intercourse,  it  seems  the  Government  has  been  found  ready  to 
lend  its  co-operation  in  the  way  of  affording  those  reasonable 
facilities  for  the  development  of  their  resources. 

In  British  Columbia  the  coal  mines  and  the  gold  fields  are 
reached,  so  that  the  produce  can  be  readily  listed  in  the  markets, 
the  trades  promoted  and  the  common  interests  of  the  people  en- 
gaged in  such  industries  advanced  ;  while  incidentally  the  sett- 
lers along  the  route  of  the  telegraph  lines  are  alike  directly 
benefitted  by  being  thus  brought  into  touch  with  the  trade 
centres.  The  same  is  true  of  the  conditions  in  the  North  West 
Territory,  where  widely  separated  towns  are  connected  by  long 
stretches  of  teiegraph  over  prairies  that  will  ere  long  be  dotted 
with  settlements  whose  very  creation  may  in  no  small  measure 
be  contributed  to  by  the  existence  of  such  facilities  for  inter- 
course with  the  outside  world.  As  it  is,  the  old  adage  about 
straws  showing  the  way  the  wind  blows  would  find  apt  applica- 
tion to  these  inland  telegraphs,  as  the  successive  changes  they 
undergo  afford  an  object  lesson  of  the  rapid  settlement  and  sub- 
stantial progress  that  is  being  made  in  the  country. 

As  the  railways  and  the  active  operations  of  commeice  become 
extended  over  territory  occupied  by  the  Government  telegraphs, 
these  latter  are  absorbed  or  superseded  by  the  private  enter- 
prises whose  development  has  been  hastened  by  their  use,  while 
elsewhere  new  extensions  are  called  for,  to  be  in  the  same  way 
withdrawn  in  due  course  when  they  shall  have  served  the  same 
useful  purpose  for  which  they  were  designed.    In  this  wav  a 
fioodmany  changes  have  occurred  in  the  course  of  the  past  few 
years,  but,  as  might  be  expected,  the  (iovernment  service  as  a 
whole  is  gradually  but  steadily  increasing  in  its  proportions. 
/  At  the  present  time  the  Government  telegraph  service  com- 
/prises  a  number  of  systems,  aggregating  2,451  miles  of  land 
(lines  and  206  miles  of  submarine  cable,  with  a  total  of  148 
\pffices. 

The  lengths  and  whereabouts  of  these  several  lines  ;  the  years 
of  their  construction,  and  the  volume  of  paid  traffic  handled  in 
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each  instance,  will  be  found  in  the  accompanying  table.  It  will 
be  noted  that  the  total  volume  of  the  paid  traffic  is  by  no  means 
insignificant. 

The  tariffs  imposed  by  the  Government  in  connection  with 
the  inland  lines  are  about  the  same  as  those  of  the  telej^raph 
companies,  and  on  the  Gulf  lines  the  tolls  are  very  reasonable. 
For  example,  any  office  on  the  north  shore  of  the  St.  Lawrence 
can  be  reached  from  Murray  Bay,  where  connection  is  made 
with  the  G.  N.  W.  Tel.  Co.'s  line,  for  25c.;  or  for  offices  within 
100  miles  apart,  15c.;  and  any  office  on  Anticosti  Island  can  be 
reached  from  Murray  Bay  or  from  Gaspe  for  50c.  The  tariff  to 
the  Magdalen  Islands  from  North  Sydney,  C.  B.,  is  50c.,  and 
the  local  rate  on  the  Cape  Breton  lines  is  25c.,  and  the  same  on 
the  Magdalen  Islands. 

The  figures  of  the  blue  book  for  1892-93 — the  latest  that  has 
been  issued  by  the  Department — may  be  taken  to  represent  the 
yearly  cost  of  the  service.  For  the  12  months  covered  by  that 
report  the  expenditure  upon  the  whole  was  about  $49,000,  and 
the  revenue  collected  amounted  to  a  little  over  $9,000. 

The  operation  on  the  whole  appears  to  be  carried  on  in  a  very 
systematic  and  agreeable  way.  A  book  of  rules  for  the  guidance 
of  the  emploj'ees  generally  was  issued  some  time  ago,  after  the 
working  of  the  lines  for  several  years  had  developed  what  was 
most  advantageous  and  best  calculated  to  facilitate  the  business 
of  the  service,  and  a  standing  invitation  in  furtherance  of  the 
same  object  is  given  in  its  introduction  : 

"  Agents  are  requested  to  communicate  to  the  General  Superintendent, 
any  suggestions  they  may  have  to  make  affecting  the  improvement  of  facili- 
ties for  transacting  biisiness  in  their  respective  localities.  Any  suggestions 
calculated  to  enhance  the  efficiency  of  the  service  will  be  gladly  received 
and  carefully  considered." 

It  is  pleasing  to  note  this,  as  it  affords  an  evidence  of  intended 
encouragement  to  co-operation,  and  a  desire  on  the  part  of  the 
management  to  cultivate  personal  interest  in  the  work. 

Under  the  regulations  that  have  thus  been  established,  it  ap- 
pears the  divers  conditions  and  requirements  found  to  exist  in 
the  different  sections  of  the  country  can  be  conveniently  dealt 
with  through  the  offices  of  several  district  superintendents,  act- 
ing under  the  direction  of  the  head  office  at  Ottawa,  in  which  is 
vested  the  direct  management  and  control  of  the  entire  service. 
This  important  office,  for  which  he  was  eminently  well  qualified, 
was  very  ably  filled  by  the  lamented  Mr.  F.  N.  Gisborne,  from 

(the  beginning  of  the  service  until  his  death  in  August,  1892,  since 
when  these  affairs  have  been  attended  to  in  a  manner  which  is 
understood  to  be  highly  satisfactory  to  the  Department,  by  Mr. 
D.  H.  Keeley,  who  was  associated  with  Mr.  Gisborne  as  Assis- 
tant Superintendent  from  1882  onwards. 

In  the  list  of  the  District  Superintendents,  which  is  given 
hereunder,  there  will  be  found  the  names  of  seveial  widely- 
known  and  able  telegraphers,  whose  valuable  services,  it  is 
gratifying  to  know,  the  Government  has  at  its  command. 

Inland  Lines  :  District  Superintendents — Messrs.  E.  Pope, 
Quebec,  for  North  Shore,  Escuminac  and  Quarantine  ;  James 
Wilson,  Vancouver,  B.C.,  for  Barkerville  and  Cape  Beale  ;  F. 
C.  Gamble,  C.E.,  Victoria,  B.  C,  for  Comox  system  ;  H.  Gis- 
borne, Quappelle  Station,  N.W.T.,  for  Edmonton  and  Wood 
Mountain  ;  J.  McK.  Selkirk,  Leamington,  Ont.,  for  Pelee  Island. 

Gulf  Lines  :  D.  C.  Dawson,  St.  John,  N.  B.,  for  Meat  Cove, 
Mabon  and  Cape  Sable  ;  C.  C.  Seely,  Grand  Monar,  N.  B.,  for 
Bay  of  Fundy  system  ;  H.  Pope,  South  West  Point,  for  Anti- 
costi ;  A.  Le  Bourdais,  Grindstone,  for  Magdalen  Islands  ;  E_ 
H.  Tetu,  Pentecost,  Q.,  for  North  Shore,  east  of  Bersimis. 

As  part  of  the  equipment  of  the  service,  the  Government  SS. 
"  Newfield  "  was  at  the  outset  provided  with  the  necessary  appli- 
ances for  picking  up  and  relaying  the  cables,  and  is  made  avail- 
able for  the  work  of  repairs  in  the  Gulf  when  needed.  The  in- 
cidental electrical  work  m  connection  with  the  ship's  operations 
has  been  personally  attended  to  for  several  years  past  by  the 
now  acting  General  Superintendent.  It  almost  invariably  hap- 
pens that  when  a  break-down  occurs  in  a  cable,  its  whereabouts 
is  unknown,  and  electrical  tests  have  to  be  made  to  determine 
the  location  of  the  trouble. 

In  the  course  of  a  recent  visit  to  the  head  office  at  Ottawa, 
there  were  shown  some  very  interesting  samples  and  specimens 
of  the  different  kinds  of  apparatus  and  materials  used  in  the 
construction  and  equipment  of  the  lines  ;  also  the  requisites  for 
the  various  kinds  of  instrument  and  battery  tests  incidental  to 


telegraph  maintenance;  one  of  the  latest  acquisitions  being  a 
machine  for  the  determination  of  the  properties  of  wire  intended 
for  line  construction.  With  such  appliances  as  these  the  man- 
agement is  enabled  to  deal  with  the  material  needs  of  the  ser- 
vice in  an  intelligent  way,  thus  ensuring  a  proper  equipment  of 
the  lines  in  order  that  they  may  be  rendered  as  reliable  as  pos- 
sible ;  and  it  may  safely  be  assumed  that  so  long  as  this  end  is 
had  in  view  the  interests  of  the  Government  in  respect  of  these 
useful  and  important  telegraphs  will  be  well  conserved  and 
looked  after. 

Thus  much  for  our  Government  telegraphs.  The  service  is 
seen  to  be  an  admirable  institution  ;  its  management  is  evidently 
in  good  hands,  and  the  policy  of  its  perpetuation  unquestionable. 


LINE.S  OF  THE  GOVERNMENT  TELEGRAPH  SERVICE. 


LOCATION. 

Year  of 

LENGTH  !N  MILES. 

Num- 

Sent* 
Mes- 

struc- 
lion. 

Land 
Lines 

Cable.s 

Total. 

ber  of 
Offices 

sages 
per 
annum. 

Newfoundland. — 

Port  au  Basque  to  Cape  Ray.  . . 

1883 

>4 

14 

2 

Nova  Scotia. — 
North  Sydney  to  Meat  Cove. . . 
Harrington  to  Cape  Sable  

1880 
1883 

16 

>K 

152X 
17K 
63 

12 
3 

5700 
45° 
2000 

1887 

63 

7 

New  Brunswick. — 

Eastport  to  Campobello,  Grand 
Manan  and  Whitehead  Id. . . 
Chatham  to  Point  Escuminac. . . 

1 88c 
1885 

34 
42 

44K 
42 

7 

5 

600 
750 

Quebec. — 

Magdalen  Islands  to  Meat  Cove. 
St.  Paul's  Island  to  Meat  Cove. 
Anticosti  to  Long  Point  

1880 
l8qO 
1890 

83 
3 

9  , 
242K 

92 
48 

55K 

20 
21 

39'4 

\% 

138K 

23 

30 
286 
496 

92 

9 
2 

500 
50 

1880 

}  0 

500 

118400 
3400 

Murray  Bay  to  Pt.  Esquimaux. 
Bay  St.  Paul  to  Chicoutimi  

1887 
1881 

1885 

35 
6 

7 

Ontario. — 

Pelee  Island  to  Leamington. . . . 

1888 

24 

7 

500 

North  West  Territory. — 
Quappelle  to  Edmonton  and  St 

1883 

607% 
9°'A 

607% 
90'A 

14 
2 

4200 
250 

Moosejaw  to  Wood  Mountain. . 

1885 

British  Columbia. — 

1879 
1890 

276K 
118 

276'A 
118 
81 

8 

2000 
250 
2000 

6 

1892 

81 

6 

Total  

245'M 

206% 

2CSB}< 

148 

41550 

*Meteorological  and  signal  service  messages  and  fishery  reports  are  handled  free 
of  tolls,  and  are  not  included  in  the  count. 


TRADE  NOTES. 

The  storage  batteries  manufactured-  by  the  Ballard  Electric  Works, 
43  Adelaide  St.  W. ,  are  said  to  be  giving  satisfactory  service  where  a 
current  of  small  voltage  is  required. 

Messrs.  Roe  &  Graham,  Ottawa,  report  the  following  recent  sales  of 
water  wheels  : — 60"  to  the  E.  B.  Eddy  Co.,  Hull,  Que. ;  36"  to  J.  Oliver 
&  Son  ;  48"  to  the  McKay  Milling  Co.,  Ottawa  ;  36"  wheel  to  F.  M. 
Pope,  Robinsonburg,  Que. 

The  Canadian  General  Electric  Co.  have  closed  a  contract  with  the 
Winnipeg  Street  Railway  Co.  for  a  600  h.p.  direct-connected  railway 
generator.  This  machine  will  be  of  the  Company's  standard  multipolar 
type,  similar  to  the  1200  h.p.  generator  recently  installed  by  them  for 
the  Toronto  Railway  Co. 

The  Montreal  Railway  Co.  have  within  the  last  few  days  placed  an 
order  with  the  Canadian  General  Electric  Co.  for  So  motors  of  their 
new  C.G.E.  1200  type,  together  with  a  large  additional  order  for  C.G.  E. 
800  motors,  with  which  they  have  had,  during  the  recent  severe  weather 
in  Montreal,  a  most  satisfactory  experience. 

Mr.  Wm.  T.  Bonner,  of  New  York  City,  has  succeeded  Mr.  E.  C. 
French  as  General  Agent  for  Canada  for  the  Babcock  &  Wilcox  Co., 
manufacturers  of  the  well  known  water  tube  steam  boilers  of  that  name. 
The  Babcock  &  Wilcox  boilers  are  now  built  in  Canada,  large  shops 
having  been  fully  equipped  with  special  tools  and  other  necessary  plant 
for  handling  orders  of  any  size.  Mr.  Bonner  will  continue  the  principal 
Canadian  othce  at  415  Board  of  Trade  Building,  Montreal. 

The  Robb  Engineering  Co.  has  received  the  following  letter  from 
Principal  Grant,  of  Queen's  University: — "The  Mining  Institute  of 
Ontario  held  its  quarterly  meeting  here  last  week,  and  we  look  that  oc- 
casion of  formally  opening  the  Mining  Laboratory;  and  your  engine 
and  boiler  were  both  voted  satisfactory.  As  a  Nova  Scotian  I  was  de- 
lighted that  we  had  so  much  of  our  machinery  from  Nova  Scotia,  and 
as  this  is  the  only  mining  laboratory  in  Canada,  I  was  delighted  that 
you  had  contributed  to  its  equipment." 
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Mr.  D.  McFarlan  Moore,  of  Harrison,  N.  J.,  is  reported  to 
have  attained  very  encouraging  results  in  the  direction  of  phos- 
phorescent lighting.  "  The  line  which  Mr.  Moore  has  marked 
out  for  himself,"  says  the  Electrical  Engineer,  "  contemplates  the 
introduction  of  phosphorescing  glow  lamps  on  continuous  or 
alternating  current  circuits  of  ordinary  potential,  with  the  addition 
of  but  the  simplest  auxiliary  apparatus."  The  details  of  the 
method  by  which  are  achieved  the  results  which  Mr.  Moore  has 
demonstrated,  are  withheld  for  the  present,  pending  the  seeming 
of  patents.   

At  the  meeting  of  the  Executive  Committee  of  the  Canadian 
Electrical  Association  held  since  the  publication  of  our  last 
issue,  quite  a  number  of  new  members  were  elected.  The  mem- 
bers of  the  Association  resident  in  Ottawa  are  looking  forward 
with  a  great  deal  of  interest  to  the  convention  of  the  Association 
to  be  held  in  that  city  next  autumn,  and  are  determined 
that  if  possible  it  shall  eclipse  anything  of  the  kind  held  in  the 
past.  The  history  of  the  Association  thus  far  has  been  marked 
by  steady  progress,  and  we  have  strong  faith  that  it  will  accom- 
plish greater  things  in  the  future. 

We  hear  of  two  companies  being  formed,  one  at  Ottawa,  the 
other  at  Hamilton,  to  engage  in  the  manufacture  of  storage  bat- 
teries. The  latter  is  being  formed  to  manufacture  an  American 
battery  which  is  especially  designed  for  the  propulsion  of  electric 
cars.  The  inventor  of  this  battery  claims  that  by  practical  tests 
he  has  demonstrated  its  ability  to  drive  a  car  one  hundred  and 
twenty  five  miles  without  recharging.  This  is  the  kind  of  battery 
that  electric  railway  projectors  and  managers  are  looking 
for.  Apart  from  the  possibilities  for  railway  use,  the  demand  for 
storage  batteries  for  other  purposes  is  we  believe  sufficient  to 
support  at  least  one  Canadian  manufactory,  provided  it  can  pro- 
duce a  battery  that  in  point  of  durability,  efficiency  and  cheap- 
ness, will  compare  favorably  with  those  now  being  imported. 
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The  paper  on  "Electricity  for  Architects,"  by  Mr.  John 
Lan^ton,  printed  in  the  present  number,  was  prepared  with  the 
view  of  making  clear  to  the  minds  of  a  non-technical  audience 
the  meaning  of  electrical  terms  and  the  methods  of  operating 
electrical  currents.  We  re-print  the  paper  in  the  belief  that  it 
will  prove  valuable  to  students  of  electricity  to  whom  a  thorough 
understanding  of  the  underlying  principles  of  the  science  is  of 
the  greatest  importance. 


The  attention  of  owners  and  operators  of  electric  lighting 
stations  throughout  Canada  is  directed  to  the  paper  on  "  Central 
Station  Dividends"  by  Mr.  Cecil  Doutre,  of  Montreal,  published 
in  part  in  this  number  of  the  ELECTRICAL  News.  The  author 
demonstrates  very  clearly  the  means  by  which  profits  can  be 
made  or  lost,  and  emphasizes  particularly  the  necessity  for  skilled 
superintendents,  firemen  and  engineers,  without  which  the  best 
business  manager  is  powerless  to  achieve  satisfactory  results. 
In  this  connection  an  article  appearing  in  the  present  num- 
ber, calls  timely  attention  also  to  the  fact  that  electric 
lig"hting  might  be  made  more  profitable  than  it  often  is,  if 
business  principles  were  applied  to  the  operation  of  lighting 
stations  to  the  same  extent  as  to  electric  railways,  for  example. 
These  are  facts  which  those  interested  in  electric  lighting  enter- 
prises, whether  as  investors  or  managers,  cannot  afford  to  disre- 
gard. 


Electric  railway  and  lighting  companies  are  finding  it  nec- 
essary to  expend  large  sums  of  money  in  defending  the  increas- 
ing number  of  actions  for  damages  brought  against  them  by 
persons  who  adopt  the  methods  of  the  black-mailer  to  extort 
money  to  which  they  know  themselves  not  entitled.  Managers  of 
electric  companies  would  welcome  at  as  early  a  date  as  possible, 
judgments  of  the  Canadian  Courts  which  would  define  the  liabil- 
ity of  such  companies  in  actions  for  damages  and  serve  as  pre- 
cedents for  the  settlement  of  future  cases.  If,  as  would  appear 
to  be  the  case,  the  law  as  it  stands  at  present  does  not  afford 
sufficient  protection  from  the  assaults  of  the  blackmailer,  an  effort 
should  be  made  to  have  it  properly  amended.  Electtic  com- 
panies, we  take  it,  expect  to  make  compensation  for  injuries  re- 
sulting from  carelessness  on  the  part  of  their  management  or  em- 
ployees, but  they  should  not  be  allowed  to  become  the  easy  prey 
of  the  blackmailer. 


On  the  evening  of  Feb.  25th,  and  less  than  half  an  hour  after 
the  employees  had  left  the  building,  a  small  upright  boiler  in  a 
soda  water  factory  on  Sherbourne  street,  Toronto,  exploded, 
completely  wrecking  the  building  and  knocking  out  the  windows 
and  otherwise  damaging  surrounding  residences.  Luckily  the 
absence  of  employees  from  the  factory  and  of  foot  passengers 
from  the  sidewalks  opposite  the  building,  avoided  more  serious 
results.  Portions  of  the  outer  shell  of  the  boiler  were  found  im- 
bedded in  the  frozen  ground  in  the  yards  of  the  locality,  having 
cut  their  way  through  the  felt  and  gravel  roof  of  the  factory. 
The  force  of  the  explosion  is  sufficient  evidence  that  it  was  not 
caused  by  low  water.  Had  five  hundred  pounds  of  gunpowder 
exploded  inside  the  building,  it  could  not  have  exerted  a  more 
destructive  force.  It  is  supposed  that  the  fire  in  the  boiler  had 
not  been  securely  banked  for  the  night,  and  that  it  had  burned 
up,  causing  a  rise  in  steam  pressure  to  at  least  300  lbs.,  and  that 
the  safety  valve  was  not  in  proper  working-order.  This  occur- 
rence should  suffice  to  dispel  the  prevalent  notion  that  while 
proper  inspection  and  skilled  supervision  are  required  for  steam 
plants  of  large  capacity  they  can  safely  be  dispensed  with  in  con- 
nection with  small  plants.  It  should  likewise  direct  the 
attention  of  the  municipal  authorities  to  the  necessity  for  an 
ordinance  to  prohibit  the  locating  of  factories  in  the  center  of 
thickly  populated  residential  districts,  like  the  one  in  which  this 
accident  occurred. 


The  eyes  of  electricians  and  manufacturers  have  recently  been 
turned  to  the  operations  of  the  Cataract  Construction  Co.,  for  the 
transmission  of  power  from  Niagara  Falls  to  Buffalo  and  other 
points.  Much  speculation  has  been  indulged  in  as  to  whether 
power  thus  transmitted  could  be  sold  to  the  consumer  at  a  less 
figure  than  it  could  be  supplied  to  him  from  a  local  steam  plant. 
The  promoters  of  the  transmission  scheme  are  now  confronted 


with  another  obstacle  which  was  probably  unforeseen,  and  which 
bids  fair  to  seriously  affect  enterprises  of  this  character.  It  is 
stated  that  since  the  proposal  to  transmit  power  from  Niagara 
Falls  has  taken  tangible  form,  the  owners  of  manufacturing  sites 
in  the  vicinity  of  Buffalo,  which,  from  their  location,  would  make 
the  cheap  power  available,  have  jumped  to  ten  times  their  former 
price — or  from  $300  to  $3,000  per  acre.  This  advance  it  is  be- 
lieved will  fully  offset  any  advant.'ige  which  the  Buffalo  manu- 
facturer is  likely  to  derive  from  cheap  power.  Exactly  the  same 
principle  applies,  says  the  American  Machinist,  to  comparisons 
made  between  manufacturing  planrs  located  in  Buffalo  and 
similar  plants  located  in  Cleveland  or  elsewhere.,  If  in  each  case 
the  annual  rental  value  of  the  land  occupied,  or  the  interest  on 
its  actual  value  be  considered  as  a  part  of  the  cost  of  production — 
as  it  should  be — it  will,  we  think,  be  found  that  things  are  nearly 
balanced,  i.e.,  that  whatever  advantages  a  given  manufacturer 
may  have  over  another  in  the  matter  of  cheap  power  will  be 
balanced  or  nearly  so  by  the  cost  of  the  privilege  of  using  it  ; 
and  this  is  one  of  the  reasons  why  manufacturers  in  Hartford, 
Providence,  Cleveland  or  Cincinnati  need  not  especially  fear  the 
competition  of  manufacturers  who  get  power  at  much  lower 
cost  elsewhere,  unless  the  owner  of  the  land  upon  which  the 
factory  stands — who  may  be  also  the  manufacturer  occupying  it 
— is  willing  to  ignore  its  value  in  making  up  his  accounts  ; 
something  which  he  does  not  usually  do  if  he  is  wise. 


The  use  of  the  gas  engine  in  connection  with  electric  lighting 
plants  is  not  receiving  the  attention  that  it  should  in  Canada, 
where  so  many  towns  have  gas  and  electric  plants  combined 
under  the  same  management,  and"  where  small  and  medium  sized 
isolated  platjts  are  so  frequent  in  the  larger  cities.  Gas  com- 
panies neglect  their  own  product,  and  use  steam  engines  to 
operate  dynamos,  when  the  most  superficial  investigation  into 
the  subject  would  have  probably  modified  their  designs,  to  their 
great  advantage.  A  gas  company  should  consider  this  question, 
not  so  much  with  a  view  of  determining  whether  it  is  cheaper  to 
produce  a  gas  light  or  an  incandescent  light  of  equal  candle- 
power  ;  but  in  order  to  determine  whether  gas  consumed  in  a 
burner  to  produce  light,  or  in  a  cylinder  to  produce  power,  is  the 
more  efficient  method  of  consumption.  Most  such  combined 
plants  sell  the  two  forms  of  light  at  the  same,  or  what  are  in- 
tended to  be  the  same,  figures  per  candle  power.  If  the  electric 
light  is  more  popular  than  the  gas,  less  gas  is  consumed,  less  is 
produced,  and  the  general  efficiency  of  the  gas  plant  lowered, 
and  vice  versa.  This  simply  means  that  the  income  from  the 
total  lighting  (whether  by  gas  or  electricity)  has  got  to  pay  in- 
terest on  capital  sufficient  for  two  plants.  If  gas  companies 
were  to  make  greater  efforts  to  popularize  their  electric  light,  and 
used  gas  engines  instead  of  steam  engines  to  run  their  dynamos, 
the  efficiency  of  their  electric  plant  would  rise  ;  and  that  of  their 
gas  plant  might  be  kept  fairly  constant,  because  the  consumption 
of  gas  for  power  would  increase  with  the  extension  of  the  electric 
service.  Presumably  all  gas  companies  know  how  much  gas 
they  distil  from  a  certain  quantity  of  coal  ;  and  if  they  do  not 
know  how  many  pounds  of  coal  they  burn  in  their  steam  boilers 
per  horse  power  hour,  it  argues  very  poor  management.  There 
are  gas  engines  in  use  to-day  in  Europe  and  America,  whose 
makers  guarantee  their  performance  at  so  little  as  15  cubic  feet 
of  gas  per  h.  p.  h.;  and  plenty  of  them  are  guaranteed  at  from 
20  to  25  cubic  feet  per  h.  p.  h.  for  reasonably  large  sizes.  A 
manager  should  therefore  be  able  to  compare  the  price  of  the 
coal  burnt  per  h.p.  h.  to  raise  steam,  with  the  price  of  the  gas 
necessary  to  produce  one  h.p.  h.  in  a  gas  engine,  and  in  connec- 
tion with  this  he  can  make  another  calculation  as  to  the  com- 
parative efficiencies  of  gas  consumed  in  a  burner  and  in  a  cylinder. 
Thus,  a  16  c.p.  gas  burner  will  require  on  the  average  s  cubic 
feet  of  gas  per  hour.  One  thousand  cubic  feet  of  gas  will  there- 
fore give  200  16  c.p.  hours.  The  same  quantity  of  gas  consumed 
at  the  rate  of  25  c.  f  per  hour  will  give  40  h.  p.  h.  This  at  75 
per  cent,  electrical  efficiency,  and  using  4  watt  lamps,  gives  349 
16  c.p.  hours  as  against  200  using  gas  in  burners.  A  gas  engine 
would  have  to  consume  44  cubic  feet  per  horse  per  hour  before  the 
efficiencies  of  the  two  methods  of  consumption  would  become  the 
same,  on  the  assumed  data.  Here  is  a  matter  which  is  well 
worth  the  attention  of  gas  managers.  Lighting  is  too  much  re- 
garded from  the  standpoint  of  the  gas  company  or  ol  the  electric 
company,  and  not  from  a  purely  unprejudiced  commercial  one  ; 
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and  thus  it  is  that  lighting  companies  of  all  sizes  and  using  all 
kinds  of  methods  are  suffered  to  manage  themselves  according 
to  most  unbusiness-like  principles,  and  hence  fail  of  success. 


That  electric  lighting  is  an  industry  requiring  special  study, 
not  only  of  its  practical,  but  also  of  its  commercial  features,  is 
not  so  well  recognized  as  it  should  be.  Practical  electricity  is  a 
most  fascinating  science,  but  commercial  electricity  has  also  its 
problems,  the  study  of  which  often  indicates  practice  that  from  a 
commercial  point  of  view  is  very  parado.xical.  The  spending  of 
an  extra  amount  of  money,  for  instance,  in  running  a  system  of 
"secondary  mains,"  utilizing  the  transformer  secondary  pressure 
of  loo  volts,  instead  of  the  alternator  primary  pressure  of  i,ooo 
volts,  will  in  certain  cases  be  an  actual  economy.  Economy  can 
be  observed  in  the  preliminary  design  of  a  plant,  and  subsequently 
in  its  operation  ;  but  a  seeming  economy  in  the  design  may  be 
the  direct  cause  of  an  increase  in  subsequent  operation  expenses, 
much  greater  than  the  interest  on  the  sum  saved  by  such  economy. 
This  proposition  is  not  evident  to  the  untrained  intelligence  of 
the  non-professional  "electrician."  The  efficiency  of  large 
transformers  is  greater  than  that  of  small  sizes  ;  the  drop  of 
voltage  between  full  and  light  loads  is  less  in  the  former  than  in 
the  latter  ;  and  as  a  rule  the  price  per  light  is  less  in  the  large 
sizes.  Consequently,  in  a  block  of  houses  and  stores,  where  the 
lights  are  fairly  numerous,  the  placing  of  a  large  transformer  at 
each  corner,  and  connecting  all  these  in  multiple  or  to  secondary 
mains,  whence  are  tapped  off  the  branches  into  the  various 
houses,  will,  under  certain  conditions  to  be  examined  in  their 
purely  commercial  bearing,  be  a  very  superior  method  to  run- 
ning primary  mains,  and  putting  on  a  small  transfoimer  for  each 
customer.  The  increased  cost  of  secondary  mains  at  loo  volts 
over  primaries  at  i,ooo,  may  well  be  compensated  by  the  less 
cost  of  large  transformers  per  light,  and  the  saving  effected  in 
labor  and  supplies  by  putting  up  only  four,  instead  of  a  number 
of  small  ones  ;  and  thus,  the  great  advantage  of  a  much  better 
regulation  of  pressure  is  obtained  at  small  cost.  The  desirability 
of  a  constant  pressure  at  the  lamps  is  established  by  the  facts 
that  the  life  of  a  lamp  is  reduced  about  15  per  cent,  for  every  i 
per  cent,  increase  of  voltage  above  that  at  which  it  is  intended  to 
be  run  ;  while  its  candle  power  decreases  about  5  per  cent,  for 
every  i  per  cent,  decrease  of  that  voltage.  In  the  former  case 
the  consumer  has  to  buy  a  greater  number  of  lamps,  because 
they  burn  out  too  quickly  ;  in  the  latter  he  pays  for  light  that  he 
does  not  get.  The  variation  of  load  on  a  transformer  will  always 
be  great,  probably  ranging  from  full  load  at  about  7  o'clock  on  a 
winter's  night,  to  less  than  a  quarter  at  3  a.m.  next  morning  ; 
the  variation  of  pressure  on  the  lamps  will  therefore  also  be 
great,  but  greater  if  small  transformers  be  used,  than  large  ones; 
and  the  efficiency  of  small  will  be  less  than  that  of  large  sizes,  as 
the  following  figures  will  show  : 

Capacity.  %  load.  Full  load. 

12  lamps   84  percent  94  percent. 

90    "    94  "    "   97    "  " 

A  comparison  of  costs  per  light  of  the  two  sizes  is  also  in- 
structive : — 

5  light  transformer  $3-6o  per  light. 

90  "  "   $1-05    "  " 

The  efficiency  alone  of  the  larger  size,  at  light  load,  is  a  con- 
siderable saving,  to  say  nothing  of  the  decreased  cost.  It  is 
points  like  these  that  constitute  station  management,  and  that 
help  towards  dividends. 


PREVENTING  DECAY  IN  TELEGRAPH  POLES. 

A  French  engineer  has  arrived  at  the  conclusion,  according 
to  the  Railway  Review,  that  the  principal  seat  of  decay  in  tele- 
graph poles  is  in  the  ten  or  twelve  inches  immediately  below  the 
surface  of  the  ground.  To  protect  them  he  proposes  to  excavate 
the  soil  to  this  depth  around  the  pole,  to  clean  it  thoroughly 
from  soil  and  all  decaying  wood,  and  then  to  give  it  a  coat  of 
hot  tar.  The  pole  is  then  surrounded  by  a  sleeve  of  glazed 
earthenware,  which  is  made  in  semi-cylindrical  halves,  to  facili- 
tate the  -putting  in  place.  The  annular  space  between  this 
sleeve  and  the  pole  is  then  filled  with  some  dry  material,  which 
is  finally  capped  with  a  waterproof  layer  of  asphalt  or  some 
similar  material  Th^  <^ost  is  said  to  be  about  50  cents  per 
pole. 
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THE  NEW  BRANCH  TELEPHONE  EXCHANGE  AT 
QUEBEC. 

On  February  4th  a  branch  exchange  of  the  Bell  Telephone 
Company  was  opened  in  Quebec  to  take  in  the  subscribers  from 
the  St.  Roch  district.  The  building,  which  is  situated  at  the 
corner  of  Caron  and  Charest  stieets,  was  built  by  the  Bell  Tele- 
phone Company  expressly  for  the  purpose,  and  is  of  white  brick 
with  stone  foundations,  one  storey  high,  with  a  basement.  In 
this  basement  are  the  heating  apparatus  and  the  batteries  for 
the  operators,  transmitters,  and  other  circuits  of  the  switch  which 
require  battery  power.  The  cables  from  outside  are  also  brought 
into  the  building  here  from  a  Dole  in  the  yard,  which  is  placed 
close  to  the  wall  of  the  building,  and  pass  through  the  floor  to 
iron  terminals,  on  which  are  mounted  the  standard  combination 
'ightning  arresters,  consisting  of  a  heat  coil  and  a  carbon  plate 
air  space  arrester. 

The  operating  room  is  almost  51  feet  long  by  21  feet  wide, 
and  has  light  on  three  sides.  Portions  are  reserved  for  the 
operators'  cloak  room,  talking  booths,  a  public  counter,  and  desk 
room  for  a  clerk. 

The  exchange  is  at  present  equipped  for  four  hundred  sub- 
scribers, with  an  ultimate  capacity  of  two  thousand.  The  switch 
is  of  the  divided  type,  having  one  section  of  multiple  board  for 
the  trunk  operator,  on  which  to  give  connections  called  for  from 
the  main  office,  and  also  some  local  connections,  the  remainder 
of  the  operator's  positions  having  only  the  usual  jacks  and  drops. 
Each  operator  has  charge  of  one  hundred  lines.  The  various 
parts  of  the  board  are  of  the  latest  design,  such  as  open  jacks, 
self  restoring  drops,  and  the  new  combination  ringing  and  list- 
ening key,  such  as  are  being  used  on  the  new  Toronto  switch. 
From  the  arresters  on  the  cable  terminals,  switchboard  cables 
are  carried  to  one  side  of  a  Hibbard  rack  ;  the  other  side  being 
connected  to  the  multiple  jacks  in  the  first  section.  From  here 
other  cables  are  run  to  the  connecting  boards  on  the  various 
switches,  and  thence  to  the  jacks  and  drops.  Chaiis  of  special 
design  are  provided  for  the  operators,  and  both  gas  and  electric 
light  are  provided  as  illuminants.  On  the  whole,  this  is  one  of 
the  most  modern  and  best  equipped  offices  the  company  have. 


NATIONAL  ELECTRIC  LIGHT  ASSOCIATION  CONVENTION. 

There  was  a  larger  Canadian  representation  than  usual  at 
the  National  Electric  Light  Association  Convention  held  in 
Cleveland  on  the  19th,  20th  and  21st  of  February.  Among 
those  who  attended  from  Canada  were  Messrs.  John  Langton, 
Frederic  Nicholls  and  J.  K.  Kammerer,  of  Toronto  ;  J.  W.  Tay- 
loi,  Peterboro';  Frank  Badger,  Montmorency,  Que.,  and  J.  A. 
Corriveau,  of  Montreal.  The  total  attendance  at  the  Convention 
numbered  about  three  hundred.  "  It  was  the  first  of  the  Ameri 
can  Coventions  that  1  had  attended,"  said  one  of  the  Canadian 
delegates,  "and  I  was  so  disappointed  that  I  am  not  in  the  least 
anxious  to  attend  another.  I  had  polished  up  my  mental  ap- 
paratus to  the  greatest  possible  degree,  in  anticipation  of  coming 
\n  contact  with  the  brightest  intellects  of  the  continent.  Judge 
of  my  surprise  to  find  the  discussions  of  the  tamest  character, 
and  largely  monopolized  by  sales  agents  of  the  various  manu- 
facturing companies  for  advertising  purposes.  One  whole  day 
was  taken  up  with  the  discussion  of  the  monocyclic  system. 
I  was  surprised  that  the  President  of  the  Association  made  no 
effort  to  limit  the  discussion  so  as  to  allow  time  for  the  consid- 
eration of  other  subjects  of  general  interest  to  the  electrical  fra- 
ternity. Mr.  Nicholls'  paper  on  "  The  Lighting  of  Large  Cities," 
for  example,  received  no  discussion  whatever.  I  consider  that 
our  Canadian  Electrical  Association  can  give  the  National  As- 
sociation pointers  as  to  how  to  manage  a  successful  Convention 
The  Canadian  Association  is  noticeably  superior  in  point  of  the 
ability  of  its  members  to  present  intelligibly  their  views  upon 
the  subjects  up  for  discussion,  and  in  their  knowledge  and  observ- 
ance of  parliamentary  practice." 

MONTREAL  JUNIOR  ELECTRIC  CLUB. 

Jan.  28th — Paper  on  "  Review  of  Past  Papers,"  by  H.  H. 
Morgan. 

Feb.  4th — Paper  on  "  Electric  Bells,  Batteries  and  Push 
Buttons,"  by  T.  W.  Sutton. 

Feb  nth — Paper  on  "Street  Railway  Trolley  System,"  by 
R.  H.  Street. 

Feb.  18th — Paper  on  "  Incandescent  Lamps,"  by  E.  W.  Saver. 
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MUNICIPAL  ELECTRIC  LIGHTING. 

Toronto,  Feb.  i6th,  1895. 

Editor  Electrical  News. 

Sir, — May  I  request  you  to  insert  tlie  following  in  answer 
to  Mr.  A.  A.  Wright's  questions  re  Orillia  municipal  plant,  and 
Mr.  J.  J.  Wright's  reference  to  action  recently  proposed  by  West 
Toronto  Junction  ? 

First,  Mr.  A.  A.  Wright's  calculation  of  income  is  based  on 
1400  lights.  I  gave  "nearly  1400"  as  the  number  installed  and 
running.  The  exact  number  was  1340.  I  calculated  the  income 
on  this  figure,  and  allowed  15  per  cent,  discount  for  prompt 
payments.  This  discount  should  have  been  alluded  to,  but  was 
inadvertently  omitted. 

The  schedule  of  rates  in  Orillia  is  as  follows  :  (a)  ordinary 
store  lighting,  60c.  per  month  per  16  c.  p.  lair.p  ;  (b)  stores  re- 
maining open  every  night,  70c.  per  16  c.  p.  per  month  ; 
(c)  Hotels,  all  night  lights,  80c.  per  light  ;  12  o'clock  lights,  70c.; 
bed-room  and  dining-room  lights,  30c.  per  light  per  month,  etc. 

Mr.  Wright  will  see  that  these  prices  are  fair  and  attainable 
in  most  towns  that  have  not  the  advantage  of  profiting  by  the 
competition  of  two  rival  electric  plants,  nnder  which  undesirable 
conditions  I  believe  he  himself  operates.  I  say  "undesirable" 
conditions,  because,  having  been  a  central  station  manager  my- 
self, I  know  just  how  he  feels  ;  from  the  standpoint  of  public 
interest,  I  should  regard  those  conditions  as  highly  proper  and 
satisfactory.  To  return — there  are  no  "commercial"  arcs,  and 
I  cordially  agree  with  Mr.  Wright  in  saying  that  Orillia  "zj  very 
evidently  a  pretty  good  paying  plant."  I  am  delighted  to  find 
that  I  have  carried  conviction  to  the  mind  of  a  central  station 
man  as  to  the  economy  with  which  the  operations  of  at  least  one 
municipal  plant  are  conducted,  and  I  hope  to  produce  several 
more  such  arguments. 

As  to  my  charging  the  $570  for  carbons  against  the  incan- 
descent plant,  readers  of  the  article  in  question  will,  on  re- 
perusal,  notice  that  the  print  reads  (just  above  the  table  of 
expenses):  "The  operating  expenses  of  the  entire  plant,  arc 
and  incandescent,  are  therefore  as  follows,  etc."  The  carbons, 
therefore,  are  properly  charged.  In  stating  that  "a  portion  of 
these  items  (engineer  and  fireman)  are  justly  chargeable  to  arc 
account,"  Mr.  Wright  shows  us  that  his  accounting  system  is 
inexorable  in  its  adherence  to  philosophical  principles,  but  I 
ask  his  pardon  for  suggesting  that  he  has  missed  the  point  I 
made,  which  was  distinctly  shown  half  way  down  the  last 
paragraph  of  the  article  :  "  Thus,  it  would  appear,  that  working 
the  incandescent  plant  at  two-thirds  its  rated  capacity,  brings 
in  a  sufficient  income  to  defray  its  own  expenses,  pay  pff  its 
own  debt  and  do  the  town  lighting  free."  It  is  evident,  there- 
fore, that  these  items  were  charged  wholly  to  the  incandescent 
plant,  in  order  to  show  that  its  income  is  sufficient  to  defray  all 
arc  expenses,  and  leave  the  town  arc  lighting  a  clear  gain. 

I  really  feel  like  a  criminal,  in  this  discussion,  as  it  is  evident 
that  however  good  may  be  my  intentions,  I  am  not  on  the 
"  Wright "  side.  I  cannot  even  feel  confident  that  Might  is 
against  Wright.  Mr.  J.  J.  Wright's  strongest  argument  is  "that 
Toronto  Junctions  mayor  has  recommended  the  council  to  get 
the  lighting  done  by  the  Toronto  Company,  if  that  company  will 
do  it  at  a  reasonable  figure."  This  amounts  to  "  it  is  wrong  for 
Toronto  Junction  to  do  its  own  lighting  if  any  other  party  can 
do  it  more  cheaply."  Does  anyone  doubt  this  ?  Has  anyone 
stated  the  opposite  ?  It  is  an  unassailable  truism,  whose  loots 
spring  out  of  eternal  tact.  But  can  this  truism  be  taken  as  a 
proof  that  municipal  ownership  is  expensive?  My  article  con- 
tains plenty  argument,  and  is  quite  open  to  criticism  ;  let  us 
have  a  few  such  criticisms  from  Mr.  J.  J.  Wright.  We  have 
had  all  sorts  of  theories,  and  exposes,  and  not  a  little  honest 
invective,  and  assumptions  from  all  soits  of  persons.  Let  us 
relegate  all  that,  and  also  truisms,  to  the  rear,  and  have  solid 
arguments.  Besides,  I  think  an  argument  taken  from  Toronto 
Junction  cannot  apply  to  towns  situated  like  Orillia.  Toronto 
Junction  can  simply  tie  on  its  wires  to  those  of  the  Toronto 
Lighting  Company,  and  I  should  be  the  last  person  to  say  that 
a  50  light  plant  can  be  run  as  cheaply  as  a  1500  light  plant. 
But  Orillia  has  not  got  a  1,500  light  plant  at  its  doors,  nor  hive  a 
hundred  other  provincial  towns  of  the  same  size,  so  what  are 
they  going  to  do?  My  article  was  descriptive  of  a  particular 
case,  governed  by  peculiar  conditions.  Any  criticism  foun  led 
on  completelv  different  conditions  cannot  apply.  Thanking  you 
for  your  space. 

I  remain,  yours  very  truly, 

George  White-Fraser,  E.  E. 
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REMOVAL  OF  BOILER  SCALES. 

The  great  bulk  of  the  solid  matter  deposited  from  the  feed 
water,  remarks  the  Locomotive,  may  be  removed  by  frequent 
and  judicious  blowing.  It  cannot  all  be  removed  in  this  man- 
ner, however,  for  where  the  plates  are  hot  more  or  less  of  it  is 
sure  to  bake  on,  forming  the  hard,  stony  layer  known  as  "  scale." 

The  commonest  components  of  scale  are  carbonate  of  lime 
(limestone)  and  sulphate  of  lime  (gypsum).  Carbonate  of  lime 
seldom  forms  a  stony  scale.  It  may  collect  in  large  masses  and 
do  serious  injury  to  the  boiler,  but  the  deposits  which  it  forms 
are  usually  lighter  and  more  porous  than  the  corresponding 
deposits  of  the  sulphate  of  lime. 

Most  substances  are  more  soluble  in  hot  water  than  in  cold  ; 
but  carbonate  of  lime  is  a  notable  exception  to  this  rule,  for, 
although  it  is  somewhat  soluble  in  cold  water,  in  boiling  water 
it  is  almost  absolutely  insoluble.  It  follows  from  this  fact  that 
when  feed  water  is  pumped  into  a  boiler,  the  carbonate  of  lime  it 
contains  is  precipitated  in  the  form  of  small  particles  as  soon  as 
the  temperature  of  the  water  reaches  the  neighborhood  of  212 
degrees.  These  particles  are  whirled  about  for  a  considerable 
time  in  the  general  circulation,  and  if  the  circulation  is  good 
they  do  not  usually  settle  until  the  draft  of  the  steam  is  stopped 
for  some  reason — as  for  instance,  in  shutting  down  for. the  night, 
or  in  banking  the  fires  for  the  noon  hour. 

The  best  time  to  remove  this  sediment  by  blowing  is,  there- 
fore, just  before  starting  up  at  one  o'clock,  or  after  the  boiler 
has  stood  idle  for  an  hour  or  so  at  night,  or  just  before  begin- 
ning work  in  the  morning  ;  for  at  these  times  the  carbonate 
deposit  has  settled  into  a  kind  of  mud  at  the  bottom  of  the 
boiler. 

Sulphate  of  lime  dififers  from  the  carbonate  in  being  more 
soluble  in  hot  water  than  in  cold  ;  and  it  is,  therefore,  not  de- 
posited in  the  same  way.  The  sulphate  deposit  is  formed  at 
those  points  where  the  evaporation  (and  consequeTit  concentra- 
tion of  the  solution)  is  most  rapid,  that  is,  in  contact  with  the 
shell,  the  tubes  and  the  back  head.  Being  deposited  practically 
in  contact  with  the  iron,  it  forms  a  hard  adherent  coating,  which 
often  resembles  natural  stone  so  closely  that  nobody  but  a  skilled 
mineralogist  could  tell  the  difference  between  them.  The  best 
way  to  treat  water  containing  sulphate  of  lime  is  to  convert  the 
sulphate  into  carbonate,  and  remove  the  carbonate  thus  formed 
by  means  of  the  blow-off,  as  already  described.  This  can  be 
done  without  injury  to  the  boiler  by  the  use  of  soda  ash,  which 
is  a  crude  carbonate  of  soda. 


CflNfiOlflN    EbECTRlCAli  NEWS 


44 


CflNADIflJJ    EliECTF^ICflli  r>lEWS 


March,  1895 


STATION  DIVIDENDS.* 

By  C.  Doutre. 

In  taking  into  consideration  the  advisability  of  putting  up  a  plant  of 
any  description,  one  or  two  things  have  got  to  be  looked  into  very  care- 
fully before  going  ahead  with  the  work — the  first,  cost  of  the  plant,  and 
secondly,  the  cost  of  supplying  electricity  to  consumers.  Now,  gentle- 
men, it  is  not  my  intention  to  dwell  upon  either  one  or  the  other,  but  to 
try  and  explain  why  some  plants  do  not  give  as  fair  a  return  as  might 
be  expected  for  the  amount  of  money  invested,  and  how  to  apply  the 
remedy.  In  the  majority  of  cases  the  reason  is  found  to  be  ignorance 
on  the  part  of  either  the  manager  or  the  party  who  has  charge.  If  a 
station  is  not  properly  managed  a  satisfactory  service  cannot  be  expected, 
and  a  poor  service  is  not  conducive  to  gaining  new  customers  or  keeping 
old  ones.  And  again,  the  operating  expenses  of  a  poorly  managed 
plant  must  necessarily  be  more  than  if  it  were  managed  otherwise. 
.  .Sometimes  we  find  plants  which  are  well  installed,  the  apparatus  is  very 
good,  the  superintendent  knows  his  business,  local  conditions  are  such 
that  the  plant  ijught  to  pay  a  fair  return,  and  yet  every  year  there  is  a 
balance  on  the  wrong  side  of  the  books.  The  manager  does  the  buy- 
ing and  manages  everything.  He  enters  into  contracts  which  he  ought 
to  know  would  result  disastrously  to  the  company.  A  prospective  cus- 
tomer comes  along  who  probably  lives  in  an  isolated  spot  half  a  mile  from 
the  nearest  circuit.  He  wants  his  house  wired,  or  has  it  wired  and 
would  like  to  have  light  ;  he  probably  has  15  to  20  lights,  and  his 
yearly  account  would  not  average  more  than  3  to  4  dollars  a  month. 
The  cost  of  putting  up  the  line  and  the  possible  income  from  s'ame  never 
come  into  consideration  at  all ;  the  manager  agrees  to  light  his  house, 
and  at  the  end  of  the  year  they  find,  although  they  have  so  many  more 
customers,  and  the  station  output  has  increased  10%,  there  is  still  a 
deficit.  A  coal  merchant  offers  coal  at  5%  cheaper  price  than  what  they 
are  paying.  No  trial  order  is  given,  no  sample  offered  to  the  superin- 
tendent or  engineer  for  their  opinion  as  to  whether  the  article  in  ques- 
tion is  of  an  inferior  grade  to  what  they  are  using  ;  a  yearly  contract  is 
entered  into,  and  at  the  end  of  the  year  it  is  found  that  instead  of  the 
consumption  of  fuel  per  electric  H.P.  being  in  the  neighborhood  of  3  lbs., 
it  is  nearer  4. 

A  plant  managed  in  such  a  way  will  never  pay.  The  superintendent 
or  electrician  in  charge  may  be  a  first-class  man  in  every  respect,  and 
although  he  is  doing  his  best  to  run  the  plant  as  economically  as  he  can, 
so  as  to  make  it  pay,  he  is  handicapped  to  such  an  extent  by  the  lack  of 
executive  ability  and  judgment  on  the  manager's  part,  as  to  be  able  to 
accomplish  nothing  further  than  to  reduce  the  balance  which,  as  I  said 
before,  is  sure  to  be  found  on  the  wrong  side  of  the  ledger.  Sometimes 
wc  find  just  the  reverse  state  of  affairs — the  manager  is  an  exceedingly 
shrewd  business  man  ;  manages  everything  to  the  advantage  of  the  com- 
pany and  does  everything  to  promote  its  welfare.  He  is  unfortunate 
enough  to  engage  a  superintendent,  who,  although  coming  fairly  well  re- 
commended, does  not  understand  his  business.  The  plant  is  comparatively 
new  and  has  only  been  in  operation  a  year  or  so.  The  difference  between 
operating  expenses  and  receipts  for  the  year  was  so  small  as  to  indicate 
that  something  was  radically  wrong.  So  the  directorate  or  proprietor 
decides  that  a  change  of  management  would  be  beneficial  to  the  com- 
pany's interests.  As  I  said  an  Ai  manager  is  secured  who  engages  a 
man  entirely  unsuited  for  the  work  there  is  in  hand.  The  plant  is  in 
bad  condition,  and  there  is  plenty  of  room  for  improvement.  Steam 
pipes  are  not  protected  with  any  suitable  covering  ;  exhaust  steam  is 
going  to  waste  ;  cold  water  is  pumped  directly  into  the  boilers.  Boilers 
are  not  properly  fired,  and  are  cleaned  when  it  becomes  apparent  to  the 
fireman  that  he  has  to  work  twice  as  hard  to  keep  steam  up.  The  dy- 
namo room  is  pretty  much  in  the  same  condition — oil  is  everywhere 
except  in  the  proper  place  ;  loose  coils  of  wire  are  lying  around  the 
floor  ;  carbons  everywhere  ;  incandescent  lamps,  good  and  bad,  in 
places  where  they  are  easily  broken  ;  machines  not  properly  cleaned, 
and  the  remainder  in  keeping  with  the  above.  The  engineer,  who 
knows  his  business,  recommends  certain  changes  and  improvements — 
for  instance,  that  the  steam  pipes  be  covered  with  some  suitable  cover- 
ing. He  explains  that  the  loss  due  to  convection  and  radiation  is  con- 
siderable, which  we  will  figure  out  later ;  also  that  by  pumping  the 
water  directly  into  the  boiler  before  passing  it  through  some  suitable 
heater,  involves  a  great  loss.  The  superintendent  prefers  getting  along 
without  the  abpve  improvements.  His  policy  in  regard  to  the  manage- 
ment of  the  plant  is  the  same  throughout.  He  thinks  that  if  the  expen- 
ditures are  kept  low  the  company  will  think  him  a  shrewd  superinten- 
dent, and  that  his  position  will  be  enhanced.  In  the  meantime  the 
coal  pile  is  diminishing  at  an  extraordinary  rate  ;  what  was  a  small 
mountain  in  the  morning  is  a  mole-hill  at  night.  The  engineer  in  a 
.short  time  looks  upon  the  superintendent  with  one  closed  eye,  and  any 
suggestioris  or  improvements  which  he  may  deem  advisable  to  be  carried 
out  he  keeps  to  himself.  The  superintendent  displays  the  same  know- 
ledge ami  ability  in  regard  to  the  dynamo  room  and  other  departments. 
Lamps  are  broken  carelessly  ;  no  account  is  kept  of  the  same  ;  every- 
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one  has  access  to  the  stock  room  ;  material  is  taken  for  which  an 
account  should  be  given,  but  is  never  rendered.  Here  again,  we  have 
a  parallel  case,  except  that  the  positions  are  reversed — the  manager  on 
one  side  working  hard  for  the  company  ;  buying  to  advantage  ;  entering 
into  paying  contracts  ;  looking  after  the  company's  interest  ;  seeing 
that  the  office  staff  are  doing  their  duty,  and  that  the  office  and  other 
departments  under  his  immediate  supervision  are  run  as  economically  as 
is  consistent  with  efficient  work.  What  he  has  gained  for  the  company 
has  been  lost  in  the  station  through  the  inefficient  manner  in  which  it 
has  been  operated,  and  through  the  false  economy  on  the  part  of  the 
superintendent. 

Now  suppose  we  take  an  ordinary  every-day  plant — one  which  you 
can  find  almost  anywhere — say  of  600  H.P.  capacity,  using  non-con- 
densing engines  and  operating  the  Edison  3  wire  system  ;  and  let  us 
see  if  we  cannot  effect  a  saving  by  making  a  few  alterations.  We  will 
start  in  the  boiler  room.  Now,  gentlemen,  I  think  you  will  agree  with 
me,  when  I  state  that  the  loss  in  the  furnace  is  greater  than  in  any  other 
part  of  the  system  ;  therefore,  great  care  ought  to  be  exercised  to  see 
that  the  boilers  are  handled  efficiently.  I  think  the  "  corpus  delicti  "  of 
most  of  the  non-paying  stations  would,  on  investigation,  be  found  to  be 
right  in  the  boiler  room.  Firing  is  a  science  which  few  can  master, 
and  very  few  fixed  rules  or  principles  can  be  laid  down  for  the  efficient 
firing  of  any  boiler,  as  boilers  vary  exceedingly  in  construction,  and 
every  different  grade  of  coal  has  its  peculiarities.  The  fireman  is  the 
person  under  whose  immediate  care  the  boiler  properly  comes,  and  his 
duties,  from  not  being  generally  understood,  are  apt  to  be  undervalued, 
although  they  call  for  more  knowledge  than  is  generally  supposed.  It 
is  not  too  much  to  say  that  a  really  good  fireman  is  an  almost  invaluable 
man,  and  that  he  saves  his  wages  to  his  employer  more  than  twice  over 
by  the  care  and  economy  which  he  exercises. 

As  stated  before,  the  main  object  is  to  convert  the  heat  energy  of  coal 
into  electrical  energy.    To  do  this  we  must  get  as  complete  a  combus- 
tion in  our  furnace  as  possible.    The  firing  is  only  done  properly  when 
the  fuel  is  consumed  in  the  best  possible  way — that  is,  when  no  more  is 
burned  than  is  necessary  to  produce  the  amount  of  steam  required  and 
to  keep  the  pressure  uniform.    Now,  to  attain  this  end,  complete  com- 
bustion must  be  attained  in  the  furnace,  and  this  is  going  on  when  .the 
fuel  is  burning  with  a  bright  flame  evenly  all  over  the  grate.  Before 
considering  the  conditions  we  must  have  to  attain  this  end,  it  may  be  of 
interest  to  find  out  exactly  what  the  word  combustion  means.    We  find 
combustion  is  an  energetic  chemical  combination  of  oxygen  with  some 
other  substance,  accompanied  by  light  and  heat.    The  substance  with 
which  it  combines  is  called  "the  combustible,"  or  when  combustion 
takes  place  in  an  ordinary  fumace,  it  is  called  "fuel,"  as  for  instance, 
coal,  wood,  oil,  etc.    The  products  of  perfect  combustion  are  water 
(steam)  and  carbonic  oxide,  and  to  insure  it,  a  sufficiently  high  tempera- 
ture and  a  sufficient  supply  of  oxygen  is  necessary.    The  first  step  to- 
wards effecting  the  combination  of  any  gas  is,  to  ascertain  the  quantity 
with  W'hich  it  will  chemically  combine  and  the  quantity  of  air  required 
to  supply  the  amount  of  oxygen.    Much  of  the  apparent  complexity 
which  exists  on  this  head  arises  from  the  disproportion  between  the 
relative  volumes  or  bulk  of  the  constituent  atoms  of  the  several  gases,  as 
compared  with  their  relative  weights.    For  instance,  an  atom  of  hydro- 
gen is  double  the  bulk  of  an  atom  of  carbon  vapor  ;    yet  the  latter  has 
six  times  the  weight  of  the  former.     Again,  an  atom   of  hydrogen 
is  double  the  bulk  of  an  atom  of  oxygen,  yet  the  latter  is  eight 
times  the  weight  of  the  former,  and  so  on.    Coal  must  be  distilled 
into  gas  before  it  can  be  properly  burned,  and  in  order  to  do  this,  hot 
air  must  be  introduced  at  a  temperature  which  will  not  cool  the  gases 
below  the  igniting  point.    A  large  supply  of  hot  air  is  needed  whenever 
a  fresh  lot  of  coal  is  thrown  into  the  furnace,  as  this  when  first  intro- 
duced generates  a  large  amount  of  gas.    If  insufficient  air  is  admitted, 
imperfect  combustion  will  take  place  and  therefore  waste.    An  air  space 
in  the  grate  bars  must  be  preserved  and  arrangement  made  so  that  fresh 
supplies  of  hot  air  are  introduced  above  thp  fiie.    In  nine  cases  out  of 
ten  this  air  is  supplied  through  the  medium  of  a  strong  chimney  draught, 
and  in  regard  to  satne  I  quote  Prof.  Rankin,  the  highest  and  best  auth- 
ority on  the  subject.    In  the  I  ith  edition  of  his  classical  work  on  "  The 
Steam  Engine,"  (page  272),  Prof  Rankin  shows  that  with  a  chimney 
the  best  possible  draught  should  be  produced  by  a  temperature  in  that 
chimney  of  600°  Fah.  above  the  temperature  of  the  external  air,  and 
then  he  says  :  "  It  appears  that  under  no  circumstances  can  it  be  neces- 
sary to  expend  more  than  one-fourth  of  the  latent  heat  of  combustion 
for  the  purpose  of  producing  a  draught  by  means  of  a  chimney."  Con- 
tinuing Prof.  Rankin  says  :  "  When  the  draught  is  produced  by  means 
of  a  blast  pipe  or  of  a  blowing  machine,  no  elevation  of  temperature 
above  that  of  the  external  air  is  necessary,  and  with  a  forced  draught 
less  air  is  required  for  dilution,  consequently,  a  higher  temperature  of 
the  fire,  a  more  rapid  conduction  of  heat  through  the  heating  surface 
and  a  better  economy  of  heat  than  there  is  with  a  chimney  draught." 

Now  Prof  Rankin  distinctly  states  that  under  no  circumstances  can  it 
be  necessary  to  expend  more  than  one-fourth  of  the  total  heat  of  combus- 
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don  for  the  purpose  of  producing  a  draught  by  means  of  a  chimney. 
Now  one-fourth  of  the  total  heat  of  combustion  means  considerably 
more  than  one-fourth  of  the  fuel,  because  it  does  not  include  the  un- 
burnt  fuel  nor  the  fuel  escaping  as  combustible  gases. 

With  chimney  draughts  the  experiments  of  the  U.  S.  navy  show  that 
the  ordinary  furnace  requires  about  twice  the  theoretical  amount  of  air 
to  secure  perfect  combustion.  Prof.  Schwackhoffer,  of  Vienna,  found 
in  the  boilers  used  in  Europe  an  average  excess  of  70%  of  the  total 
amount  passing  through  the  fire,  or  over  three  times  the  theoretical 
amount,  was  used.  A  series  of  analyses  by  Dr.  Behr  on  the  escaping 
gases  from  a  well-known  make  of  boilers  with  chimney  draught,  show 
the  excess  of  air  to  be  42  per  cent,  of  the  whole  quantity.  A  series  of 
12  tests  made  by  the  same,  with  artificial  blast,  gave  an  average  excess 
of  only  22  per  cent,  (which  was  almost  a  saving  of  50%)  of  the  whole 
quantity,  and  in  a  few  cases  none  at  all,  with  only  traces  of  carbonic 
oxide.  So  by  putting  in  a  mechanical  device  for  creating  a  draught,  we 
can  safely  figure  on  a  saving  of  20  per  cent. 

Now  what  percentage  will  we  gain  by  putting  in  a  water  heater  ? 
We  are  carrying  a  pressure  of  95  lbs.,  having  a  temperature  of  328°  Fah. 
The  best  of  heaters  do  not  heat  the  water  to  above  200°  Fah.,  and  as 
the  water  has  to  be  heated  from  the  normal  temperature  to  that  of  steam 
before  evaporation  can  take  place,  some  arrangement  ought  to  be  made 
so  that  this  should  not  be  done  at  the  expense  of  the  fuel,  which  should 
be  utilized  in  generating  steam.  As  stated,  the  temperature  of  steam  at 
95  lbs.  pres.  is  328°,  and  if  we  take  60°  as  the  average  temperature  of 
feed,  we  have  268  units  of  heat  per  lb.,  which,  as  it  takes  1.151  heat 
units  to  evaporate  one  pound  of  water  from  60°,  represents  23  per  cent. 
All  of  this  heat,  therefore,  which  can  be  imparted  to  the  feed  water,  is 
so  much  saved,  not  only  m  fuel,  but  in  capacity  of  boiler.  As  we  heat 
our  water  to  200°  before  pumping  it  into  the  boiler,  we  save  140  heat 
units,  which  represents  12.5  per  cent,  of  the  fuel  saved. 

Now  let  us  find  out  what  we  are  losing  through  the  steam  pipes  being 
unprotected.  Say  we  have  300  sq.  ft.  of  superficial  area  of  high  pressure 
piping.  The  steam  has  a  temperature  of  328°,  the  surrounding  air  75°; 
difference  in  steam  and  air  253°  Fah.  In  experiments  on  bore  wrought 
iron  pipe,  conducted  at  Cornell  University  under  the  direction  of  Prof. 
R.  C  Carpenter,  it  was  found  that  the  loss  due  to  convection  per  square 
ft.  per  hour  in  a  four  inch  pipe  at  a  difference  of  temperature  of  277°, 
was  425  B.T.  U.,  the  loss  due  to  radiation  340  B.T.  U.,  making  a  total 
765  B.T. U.  At  given  difference  of  temperature,  the  loss  due  to  con- 
vection per  sq.  ft,  p<ix  hour  would  be  381  B.T.  U.,  loss  due  to  radiation 
305  B.T. U.,  total  686.  As  we  have  300  square  feet  of  piping,  the  loss 
would  amount  to  205,800  B.T.U.  per  hour,  or  205  lbs.  of  coal — equiva- 
lent to  6.8  H. P.  at  the  switch  board.  Supposing  the  average  load  per 
hour  was  300  indicated  H.  P. ,  and  we  were  running  24  hours  a  day.  Assum- 
ing that  it  was  necessary  to  burn  4  lbs.  of  coal  per  h.p.  ,  let  us  see  what 
we  have  saved  so  far.  We  were  burning  28,800 lbs.,  or  14.40  tons  per 
day.  By  the  addition  of  the  mechanical  draught  we  save  20%,  or  2.88 
tons  per  day  ;  water  heater  12^%,  or  1.45  tons  per  day  ;  by  covering 
our  pipes  with  one  inch  of  magnesia  and  one  inch  of  hair  felt  we  save 
492  lbs.  per  day.  Taking  these  figures  together  we  find  that  we  have 
saved  8.352  lbs.,  or  4.2  tons  a  day.  I  think  a  fair  average  price  for 
coal  would  be  about  $3.00  per  ton,  so  the  saving  in  plain  figures  would 
be  $12. 6d  per  day,  or  $4,599.00  for  the  year  ;  and  instead  of  the  con- 
sumption of  coal  per  h.p.  being  4  lbs.,  it  would  be  2.84. 

So  much  for  our  engines  and  boilers.  Some  stations  derive  quite  an 
income  from  the  sale  of  exhaust  steam.  A  concern  with  which  I  was 
connected  heated  three  large  office  buildings,  having  a  total  of  1,340 
rooms,  for  which  they  received  the  sum  of  $1,400,  and  if  I  remember 
rightly  the  back  pressure  was  only  1 3^  lbs.  Any  company  using  non- 
condensing  engines  can,  by  the  simple  addition  of  a  back  pressure  valve, 
utilize  their  exhaust  steam  for  this  purpose,  if  they  can  find  a  sale  for  the 
same. 

Before  going  on  to  the  dynamo  room  and  other  departments,  I  would 
like  to  say  a  few  words  in  regard  to  a  furnace  which  was  invented  by 
Monsieur  De  Linet.  Prof.  De  Linet,  who  was  a  lecturer  in  the  Ecole 
Polytechnique,  left  Paris  in  1870  to  avoid  conscription  in  the  war,  and 
started  business  as  a  boiler  maker  in  London.  The  old  lectures  returned 
to  his  mind  and  he  decided  to  put  them  into  effect.  This  he  did,  and 
wherever  they  have  been  put  in  operation  the  whole  series  has  been 
changed.  By  a  system  of  expanding  fans  and  strong  mechanical 
draught,  any  substance,  whatever  its  nature  be,  can  be  consumed.  In 
experiments  which  have  been  performed  with  this  boiler,  sludge  con- 
taining 40  per  cent,  of  moisture  has  been  operated  on  successfully.  The 
Linet  Electric  Light  Co.,  of  Halifax,  as  the  name  implies,  use  the  above- 
mentioned  boilers,  with  such  success  that  they  can  produce  light  at  the 
rate  of  13s.  per  16  CP.  lamp  per  annum.  They  dispose  of  all  the  town 
refuse,  and  anything  they  can  get  in  the  way  of  refuse  from  manufac- 
turers, etc.  I  may  mention  that  from  4  lbs.  of  carbon  lining  from  gas 
retorts,  which  has  hitherto  been  difficult  to  dispose  of,  they  have  pro- 
duced as  much  power  as  can  be  obtained  from  one  pound  of  coal  in  the 
the  ordinary  boiler.    These  boilers  are  operated  with  the  above  success 


in  Halifax,  Harrogate  and  in  numerous  other  places.  There  is  no  doubt 
that  there  is  being  wasted  every  day  valuable  power  producing  sub- 
stances, and  no  one  at  this  moment  can  attempt  to  gauge  the  vast  econ- 
omy which  it  is  possible  to  attain  in  regard  to  the  generation  of  power, 
as  seems  to  be  foreshadowed  by  the  working  of  this  invention  ;  and  it 
is  not  too  much  to  expect  that  the  time  will  come  when,  by  the  utiliza- 
tion of  every  waste  product,  the  economy  of  living  will  meet  the  increas- 
ed demands  for  the  comfort  of  the  masses,  and  will  go  some  way  towards 
turning  the  luxuries  of  to-day  into  the  necessities  of  the  future. 

f  To  be  Continued. J 


A  NOVEL  ELECTRIC  FURNACE  FOR  HEATING 
IRON  STRIP. 

The  variety  of  ways  in  which  the  electric  current  can  be  ap- 
plied for  heating  purposes  seems  to  be  steadily  on  the  increase. 
Thus  the  heat  can  be  applied  directly  to  the  body  by  passing  the 
current  through  it  either  by  the  direct  current  or  by  the  alter- 
nating current  as  in  Prof.  Thomson's  welding  processes.  It  can 
also  be  subjected  to  the  arc  as  in  the  Benardos  and  like  pro- 
cesses. Again  it  can  be  heated  under  water  as  in  '.he  recently 
developed  Hoho  process  ;  and  finally,  the  object  to  be  heated, 
can  be  brought  into  contact  with  another  body  previously  heated 
by  the  passage  of  the  current. 

It  is  an  application  of  the  last  mentioned  kind  that  has  recent- 
ly been  made  in  Montreal,  where  the  Montreal  Electric  Co.,  by 
order  of  Jas.  W.  Pyke,  Cnnadian  representative  for  Messrs. 
Siemens  &  Co.,  have  lately  installed  a  furnace  for  heating  iron 
strip  used  in  making  horse-shoe  nails,  at  the  rolling  mills  of 
Messrs.  Peck  Benny  &  Co.,  Montreal. 

TO  1040  VOLT 
MAINS  'V 
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Electric  Furnace  for  Iro.v  Strip. 

The  accompanying  engraving  shows  the  arrangement.  The 
local  lighting  company's  mains  are  run  in  and  deliver  current 
at  1040  volts  alternating  to  the  Siemens  transformer  which  re- 
duces it  to  12X  or  15  volts  as  required.  The  secondary  flexible 
cables  pass  through  an  ammeter  built  on  the  dynamometer 
principle,  also  through  a  kicking  coil  which  has  a  movable  core, 
and  thence  to  the  furnace. 

The  furnace  consists,  says  the  Electrical  Engineer,  of  a  carbon 
tube,  24  inches  long,  with  a  bore  of  i  inch,  and  walls  14  an  inch 
thick  ;  the  tube  is  covered  over  with  sand.  The  current  at  15 
or  I2>^  volts  passes  through  this  tube,  bringing  it  to  a  white 
heat.  500  amperes  is  the  usual  current  allowed,  but  at  starting 
it  is  increased  a  little  to  hasten  the  heating  up  of  the  carbon 
which  decreases  its  resistance,  and  the  current  is  then  lowered 
to  normal.  It  is  intended  for  continuous  feed,  and  will  heat  five 
feet  of  strip  per  minute.  There  was  some  doubt  that  the  heat 
could  be  got  up,  but  this  has  been  conclusively  proved  by  the 
experimental  apparatus  described  above. 


ADVANTAGES  OF  WOOD  PULLEYS. 

The  practical  advantages  of  wooden  over  iron  pulleys  are 
briefly  summarized  by  Power  and  Tiansmission  as  follows; — 

Saving  in  power  by  better  traction  surface  for  belt,  33  per  cent. 

Saving  in  weight,  70  per  cent. 

Reduced  size  and  weight  of  shafting,  hanging,  etc. 

Corresponding  saving  in  power  required  to  overcome  friction 
in  bearings,  etc. 

Gain  in  safety  speed  limit,  400  per  cent. 

Saving  in  time  in  putting  on  or  off  the  shafts. 

Saving  in  time  in  procuring  pulley  when  >vanted. 

Saving  in  avoiding  mutilation  or  distortion  of  shafting. 

AH  these  considerations  become  augmented  in  importance  as 
speeds  are  increased,  and  are,  therefore,  of  especial  interest  to 
all  who  are  operating  electrical  machinery. 
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ELECTRICITY  FOR  ARCHITECTS.* 

By  John  Langton,  Toronto. 

The  engineer  or  architect  will  find  that,  though  the  quantities  dealt  with 
in  electrical  work  may  be  new  to  him,  the  ideas  involved  are  largely  the 
same  as  he  is  already  familiar  with  in  other  branches  of  physical  science. 
There  is  a  common  impression  to  the  contrary,  and  this  no  doubt  is  partly 
due  to  the  peculiar  names  of  the  practical  electrical  units :  volt,  ampere,  &c. 
_  These  are  merely  arbritary  names,  agreed  upon  by  mternaiional  conven- 
tion, to  shortly  express  compound  units,  and  so  avoid  the  repetilion  of  cum- 
bersome phrases.  It  is,  for  instance,  as  if  it  were  agreed  to  call  the  ordin- 
ary British  unit  of  fluid  pressure  a  Newton,  so  that  we  might  say  shortly, 
but  with  perfect  definiteness,  75  Newtons,  instead  of  75  pounds  pressure 
per  square  inch  above  the  atmosphere.  Electrical  units  are  in  this  manner 
named  after  eminent  men  of  science.  The  Volt,  after  Volta,  the  discoverer 
of  the  galvanic  battery  ;  the  Ohm,  after  Ohm,  the  discoverer  of  Ohm's  law  ; 
the  Ampere  and  Culomb,  after  the  French  physicists  of  the  same  names  ; 
the  Farad,  after  Faraday,  the  Henry  after  Joseph  Henry,  and  the  Watt,  the 
unit  of  power,  appropriately  named  after  James  Watt. 

In  the  common  commercial  uses  for  eleciricity  for  light  and  power,  which 
the  architect  has  ordinarily  dealt  wilh,  the  main  ideas  and  phenomena  pre- 
sent close  analogies  to  the  familiar  facts  of  the  pressure  and  the  flow  of 
water — so  much  so  that  the  readiest  way  of  getting  a  very  fair  general  idea 
of  commercial  electricity  is  to  consider  the  (acts  concerning  it  as  being  illus- 
trated by  the  similar  facts  of  hydraulics. 

I  will  endeavor  briefly  to  present  this  analogy,  but  I  must  ask  you  to  re- 
member that  it  is  of  course  nothing  but  an  analogy.  1  do  not  mean  to  im- 
ply that  an  electric  current  is  in  any  sense  a  flow  of  a  material  fluid,  merely 
that  the  results  are  very  much  as  if  it  were  a  kind  of  fluid. 

Referring  to  Table  i  The  ist  column  gives  the  names  of  the  electrical 
units  which  measure  the  four  electrical  quantities  involved  in  ordinary  light 
and  power  work.  The  2nd  column  shows  the  letters  by  which  they  are 
symbolized  in  formulae.  The  3rd  column  gives  the  electrical  quantities 
which  the  units  designate.  The  4th  column  states  the  general  ideas  in- 
volved ;  and  the  last  column  the  hydraulic  quantities  which  are  analogous 
to  the  electrical  quantities  in  the  3rd  column. 

Table  i. 


NAME  OF 

ANALOGOUS 

ELECTRICAL 

SYMBOL. 

ELECTRICAL 

IDEA. 

HYDRAULIC 

UNIT. 

QUANTITY. 

QUANTITY. 

Volt. 

E 

Dif  of  Potential. 

Pressuie. 

Head   or  pres- 

Electromotive 

sure  of  water. 

force  fE.  M.  F.) 

Ohm. 

R 

Resistance. 

Wasteful  Resis- 

Friction of  pipes 

tance. 

and  channels. 

Ampere. 

C 

Current. 

Rate  of  Flow. 

Flow  per  second. 

Watt. 

W 

Power. 

Rate    of  doing 

Power. 

work. 

746  Watts=i 

Horse  Power. 

OHM  8  LAW. 
Current  =  Pressure -r  Resistance. 

Volts 


or  Amperes  = 
In  Symbols,  C 


Ohms 
_  E 
R 

or,  R  =  -^ 
C 

or,  E  =  CR 

ELECTRICAL  POWER. — ( Kilowatt  =  looo  Watts. 
Watls= Volts  X  Amperes. 
In  Symbols,  W  =  EC 
or.  W  =  C-R 

or,  W  =  _ 
R 


As  the  flow  of  water  is  due  to  difference  of  level  or  head,  so  is  a  current 
of  electricity  due  to  a  difference  of  electric  poiential.  And  in  both  cases  the 
amount  of  the  flow  through  some  path  provided  for  it,  is  dependent — ist, 
on  the  head  or  pressure  which  causes  it  ;  and  2nd,  on  the  frictional  resis- 
tance which  the  provided  path  opposes  to  that  flow,  and  in  both  cases 
the  work  expended  in  overcoming  this  resistance  appears  as  heat.  With 
the  same  resistance,  the  greater  the  pressure  the  greater  ihe  flow.  Wilh  the 
same  pressure,  the  greater  the  resistance  the  less  the  flow. 

In  electrical  work,  the  relation  between  the  pressure,  the  resistance  and 
the  current  is  a  very  simple  one,  and  is  expressed  by  Ohm's  Law,  which  is 
that  "  The  current  is  equal  to  the  pressure  divided  by  the  resistance,"  or 
that  the  current  is  equal  to  the  ratio  of  the  pressure  to  the  resistance.  This 
is  a  definite  numerical  statement  that  the  number  of  the  amperes  is  equal 
to  the  number  of  the  volts  divided  by  the  number  of  the  ohms.  For 
instance,  100  volts  applied  to  the  ends  of  a  wire  whose  resistance  is  50  ohms, 
will  produce  in  the  wire  a  current  of  2  amperes.  With  1000  volts  and  500 
ohms,  the  current  would  still  be  2  amperes.  And  the  same  current  of  2 
amperes  would  be  produced  with  10  volts  and  5  ohm.s. 

Now  as  to  the  unit  ol  power.  In  a  fall  of  water,  the  weight  of  the  water 
in  pounds  multiplied  by  the  number  of  feet  f  dl  or  head,  is  its  energy — that 
is,  its  capaciiy  for  doing  work — in  foot  pounds.  And  consequently,  the 
rate  at  which  this  energy  is  developed,  the  rate  of  doing  work,  that  is  to  say 
the^flTOe;- of  the  tall,  is  measured  by  the  rate  of  How  multiplied  by  the 
head.  In  mechanical  units  33,000  foot-pounds  per  minute  is  i  horsepower. 
Whether  the  flow  is  33  pounds  per  minute  under  1000  ft.  head,  or  i,ooolbs. 
per  miiuite  under  33  ft.  head,  or  33,000  lbs.  per  minute  under  1  foot  head, 
the  power  in  each  case  is  the  same,  namely  ;  33,000  foot  pounds  per  minute, 
or  I  horse  power. 

Smiilarly  in  electrical  units,  power  is  measured  by  the  current  multiplied 
by  the  E.  M.  F.  The  watts  equal  the  volts  multiplied  by  the  amperes. 
1000  volts  and  10  amperes,  100  volts  and  100  amperes,  10  volts  and  1000 
amperes,  all  give  the  s;tme  power,  namely  :  10,000  watts  or  10  kilowatts. 

Since  it  is  the  same  thing  that  is  measured  in  both  cases, — power — there 
must  be  a  definite  numerical  relation  between  the  electrical  and  mechanical 
units,  which  is  that  746  w.ilts  equals  i  horse  power. 

In  buying  electric  power  at  a  rate  of,  say,  4  cents  per  horse  power  hour, 
it  is  a  very  simple  matter  to  calculate  the  cost  of  the  current  consumed. 

*  P<iper  read  at  the  fifth  annual  convention  of  the  Ontario  Association  of 
Architects. 


Power  circuits  supply  current  at  a  constant  pressure.  250  volts  is  one 
tisual  pressure.  If  the  current  used  is  3  amperes,  the  watts  are  3  x  250  =  750 
watts  ;  practically  i  horse  power,  and  costing  4  cents  per  hour.  On  a  125 
volt  circuit,  a  6  ampere  current  would  mean  I  horsepower.  So  that  for  a 
general  rule,  multiply  together  the  average  amperes,  the  volts  and  the  hours. 
Divide  the  product  by  746  and  the  quotient  will  be  the  horse  power  hours 
consumed. 

The  resistance  of  an  electrical  conductor  is  analogous  to  the  hydraulic 
friction  in  pipes  ;  but  whilst  the  mechanical  friction  in  pipes  varies  accord- 
ing to  the  most  complicated  rules,  the  resistance  of  conductors  is  fortunately 
governed  by  very  simple  laws.  It  depends  only  on  the  material,  the  area  of 
cress  section  and  the  length  of  the  conductor.  And  fortunately  again  a 
cheap  metal,  copper,  is  one  of  the  best  conductors.  It  is  second  only  to 
silver,  which  is  better  still,  but  only  by  a  small  percentage.  The  resistance 
of  iron  is  between  6  and  7  times  that  of  copper.  Copper  is  therefore  univer- 
sally used  for  wiiing,  and  we  need  only  consider  the  effects  of  area  and 
length,  which  are  that  the  resistance  of  a  wire  varies  directly  as  the  length 
and  inversely  as  the  area. 

Suppose  the  resistance  of  a  wire  i  foot  long  and  of  a  certain  cross-sectional 
area  is  i  ohm  ;  if  2  feel  long  it  would  be  2  ohms  ;  if  10  feet.  10  ohms.  Another 
wire  of  10  times  the  sectional  area  and  i  foot  long  would  be  i-io  of  an  ohm, 
or  if  10  feet  long,  i  ohm.  Ther  e  are  plenty  of  published  tables  of  the  resist- 
tance  per  foot  of  copper  wires,  and  by  the  aid'of  this  simple  relation  be- 
tween resistance,  area  and4ength,  they  mny  be  extended  to  any  actual  case. 
The  question  of  resistance  is  of  direct  concern  to  architects  in  the  wiring  of 
buildings,  but  its  bearing  will  perhaps  be  pl.ainer  after  considering  as  briefly 
as  possible  the  three  systems  of  lighting  in  general  use  : 

I.  The  constant  current  system,  which  is  generally  used  for  lighting  by 
arc  lam  s. 

II.  The  constant  potential  direct  current  system,  used  for  incandescent 
lamps  and  for  motors. 

III.  The  alternating  current  system,  used  for  incandescent  lamps. 
These  can  all  be  very  well  illustrated  by  analogous  hydraulic  systems,  and 

for  this  purpose  1  have  prepared  diagrams  i,  2  and  3. 

Take  first  diagram  i— the  constant  current  system.  Here  the  pump  re- 
piesents  the  dynamo,  which  maintains  a  steady  flow  circulating  round  the 
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main  pipe.  At  intervals  in  the  main  pipe  are  stop  cocks,  and  round  each 
of  them  a  by-pass  consisting  of  a  long  pipe,  which  opposes  a  high  frictional 
resistance  to  the  flow,  so  that  the  pump  must  exert  greater  pressure  to  main- 
tain the  same  steady  flow.  These  by  passes  represent  the  lamps,  in  which 
the  whole  work  done  in  forcing  the  current  through  them  against  their  re- 
sistance, appears  as  heat,  raising  the  temperature  of  the  carbons  to  such  a 
degree  that  they  give  out  light.  It  is  obvious  that  except  for  the  constant 
resistance  of  the  main  pipe,  a  resistance  which  is  made  small,  the  work  the 
pump  must  do  increases  directly  with  the  number  of  the  by-passes  the  flow 
must  traverse  ;  and,  since  the  flow  is  constant,  it  follows  that  this  increased 
work  is  due  entirely  to  increased  pressure. 

Underneath  the  hydraulic  diagram  is  that  of  the  corresponding  electric 
system,  representing  a  dvnamo  and  arc  lamps.  The  amperes  are  the  same 
no  matter  how  many  lamps  are  burning,  but  the  dynamos  must  generate 
about  45  volts  for  each  lamp  burning. 

Underneath  this  again,  I  have  drawn  a  diagram  of  potentials,  which 
shows  graphically  howlhe  difference  of  potentials  established  by  the  action 
of  the  dynamo  is  consumed  in  different  parts  of  the  circuit.  It  is  as  if  the 
dynamo  were  a  pump  raising  water  to  a  height,  from  which  it  flows  down 
through  the  channels  offered  by  the  different  parts  of  the  circuit  back  to  the 
pump,  which  again  raises  it  to  retrace  the  same  course,  maintaining  a  con- 
stant circulation. 

S  arting  at  the  highest  potential  established  by  the  dynamo,  the  potential 
gradient  falls  gently,  owing  to  the  slight  consumption  of  volts  required  to 
overcome  the  small  re-istance  of  the  main  conductor.  When  it  reaches  the 
first  lamp  there  is  an  abrupt  fall,  by  the  amount  of  the  volts  consumed  in 
forcing  the  current  through  the  high  resistance  of  the  lamp.  Then  follows 
a  gentle  grade  to  another  abrupt  fall  at  the  next  lamp;  and  so  on  to  the 
last  lamp,  from  which  there  is  a  last  gentle  grade  back  to  the  dynamo 
through  the  return  wire. 

When  the  same  current  passes  through  one  lamp  after  another  the  lamps 
are  said  to  be  connected  in  series. 

Turning  to  Diagram  2 — the  constant  poiential  direct  current  system — the 
hydraulic  diagram  is  an  ordinary  waterworks  system,  with  the  atldition  that 
all  water  used  is  discharged  into  a  m.iin  lelurn  pipe  which  leads  back  to  the 
pump,  and  from  which  the  pump  draws  its  supply. 

The  function  of  the  pump  is  to  maintain  a  constant  difference  of  pressure 
between  the  mains.  liach  cross  pipe  from  main  to  main  takes  whatever 
flow  its  frictional  resistance  will  allow  the  main  pressure  to  produce.  And 
it  is  obvious  that  as  more  cross  paths  are  opened,  the  increased  work  the 
dynamo  must  do,  is  due  to  the  increased  flow  ;  the  pressure  remains  con- 
stant. 
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In  the  electric  diagram  underneath,  the  high  friction  cross  tubes  are  re- 
placed by  incandescent  lamps,  and  the  water  motors  by  electric  motors. 

The  potential  diagram  shows  that  the  pressure  m  the  mains  cannot  be 
quite  constant,  since  there  must  be  some  fall  of  potential  in  the  main  con- 
ductors, and  the  amount  of  this  fall  is  less  when  there  are  fewer  lamps 
burning,  i.e.,  when  the  total  current  is  less.    The  potential  gradient  is 
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greatest  near  the  dynamo  where  the  conductor  has  to  carry  the  total  current, 
but  the  grade  gets  flatter  and  flatter  as  the  current  diminishes,  by  the  am- 
peres subtracted  at  each  cro«s  path.  These  potential  gradients  are  repeated 
in  the  reverse  order  in  the  return  wire. 

The  form  of  gradient  drawn  is  that  for  a  conductor  of  uniform  size.  But 
if  the  conductor  is  reduced  at  each  cro's  path  so  that  its  area  always  bears 
the  same  proportion  to  the  amperes  carried,  the  potential  gradient  would 
be  the  same  throughout,  and  a  continuation  of  the  first  grade  starting  from 
the  dynamo,  as  is  indicated  by  dotted  lines. 

When  lamps  are  connected  side  by  side,  so  that  each  takes  its  own  sep- 
arate current,  the  lamps  are  said  to  be  connected  in  parallel,  or  in  multiple. 

There  remains  the  alternating  current  system  shown  by  Diagram  3.  The 
pump  in  Diagrams  i  and  2  produces  a  flow  always  in  the  same  direction, 
representing  a  direct  current  of  electricity.    In  Diagram  3  the  pump  is  re- 
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placed  by  a  movable  piston  in  the  main  pipe,  which  being  oscillated  from 
one  side  to  the  other,  produces  a  pressure  first  in  one  pipe  and  then  in  the 
other,  with  an  accompanying  back  and  forth  flow  which  will  vary  in  amount 
according  to  the  number  of  cross  paths  open.  This  represents  the  primary 
circuit,  to  which  the  lamps  are  not  connected.  The  objVct  of  an  alternating 
system  is  to  save  in  the  cost  of  main  conductors  by  transmitting  power  with 
a  small  current  at  a  very  high  pressure.  But  for  convenient  and  safe  use, 
this  power  must  be  transformed  into  a  larger  current  at  a  lower  pressure,  in 
a  secondary  circuit  to  which  the  lamps  are  connected.  It  is  the  peculiarity 
of  the  alternating  system,  that  this  can  be  done  with  very  little  loss  and 
without  any  moving  mechanism.  The  actual  means  by  which  this  is  efiected 
in  the  "  transformers  "  or  "  conierters,"  are  beyond  the  scope  of  this  paper, 
but  a  simple  mechanical  contrivance  in  the  hydraulic  system  will  give  us  an- 
alogous results.  A  sliding  piston  in  the  small  primary  cross  pipe  and  an- 
other piston  in  the  large  secondary  pipe  are  connected  by  a  bar  pivoted  in 
the  middle,  so  that  the  two  pistons  oscillate  together  and  move  equal  dis- 
tances. If  the  area  of  the  secondary  piston  is,  say  10  times  that  of  the 
primary,  a  secondary  pressure  i-io  that  of  the  primary  will  balance  the 
the  contrivance,  whilst  a  secondary  flow  of  10  tiires  the  primary  is  produced 
by  any  oscillation. 

The  electric  diagram  shows  the  alternator  and  primary  circuit,  feeding 
two  separate  secondary  circuits  through  two  transformers. 

The  potential  diagram  for  both  primary  and  secondaries  is  similar  to  dia- 
gram 8. 


I  may  say  parenthetically  that  the  hydraulic  analogy  goes  still  further. 
The  effects  of  the  inertia  of  water  represent  excellently  those  of  ihe  el>-ctric 
quantity,  self  induction,  whilst,  if  the  pip''S  are  made  elastic,  the  results 
would  be  very  similar  to  those  due  to  electric  capacity.  But  as  inductance 
and  capacity  are  inappreci.ibic  in  such  work  as  an  architect  will  ordinarily 
have  to  deal  with,  I  have  not  considered  them  in  this  paper. 

In  wiring  for  intandesci  nt  lamps  the  object  is  to  maintain  as  nearly  as 
possible  a  constant  difference  of  potential  between  the  termin.<ls  of  the 
lamps.  Bui  w  hen,  at  different  times,  there  are  are  at  different  points  on  the 
same  line,  difft-renl  numbers  of  lamps  burning,  it  is  impossible  that  the  volts 
at  all  points  <.hould  be  always  the  same.  And  the  question  is,  what  varia- 
tion is  permissible  ? 

An  incandescent  lamp  is  simply  a  caibon  wire  of  high  resistance,  which 
the  current  passing  through  it  heats  to  incandescence.  But  the  rei-istance 
of  the  carbon  decreases  as  the  temperature  increases.  Therefore  a  rise  or 
fall  in  the  volts  causes  more  than  a  proportionate  rise  or  fall  in  the  amperes, 
and  the  const  quent  heat  and  temperature.  Also,  the  light  given  out  in- 
creases much  more  rapidly  than  the  temperature.  Roughly  speaking  a 
variation  of  1%  from  the  rated  volts  of  the  lamp,  up  or  down  causes  a  varia- 
tion of  5%  in  Ihe  light.  And  it  is  informally  agreed  that  2%  total  variation 
in  volts  at  any  lamp  conslitutes  good  and  sati'^factory  regulation.  This 
variation  is  ot  course  reckoned  between  the  maximum  and  minimum  load — 
not  between  full  load  and  no  load.  If  a  group  of  lamps  is  fed  t^y  a  wire 
direct  from  the  constant  volts  of  the  source  of  supply,  and  Ihe  lamps  in  the 
group  are  always  all  turned  on  or  off  together,  the  drop  of  volts  in  the  wire 
may  be  any  amount,  and  yet  because  it  will  be  always  the  same,  there  will 
be  no  variation  in  the  volts  when  the  lamps  .tre  burning. 

But  besides  minimizing  the  variation  in  the  volts  at  any  one  lamp,  it  is 
desirable  that  the  lamps  in  the  same  building  should  all  get  about  the  same 
volts,  so  that  the  same  class  of  lamp  may  be  used  interchangeably  through- 
out the  building.  This  is  the  object  of  the  feeder  system  of  indoor  wiring,  in 
which  feeder  wires  carry  the  current  to  convenient  points  in  the  mam  wires  to 
which  Ihe  lamps  are  connected.  Diagram  4  shows  graphically  the  effect 
on  the  distribution  of  volts. 
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The  consolidation  of  experience  in  wiring,  into  practical  rules,  embodying 
safe  practice  as  regards  danger  from  fire,  has  been  performed  by  ihe  Fire 
Underwriteis  Associations.  Their  rules  and  regulations  are  published,  and 
give  in  detail  the  minimum  standard  of  safe  wiring.  The  wiring  must  be 
at  least  as  good  as  the  rules  prescribe,  to  avoid  trouble  with  fire  insurance. 
Among  other  things  the  rules  prescribe  the  greatest  amperes  different  sized 
wires  may  carry,  and  here  is  a  point  where  they  are  not  nece-sarily  a  suf- 
ficient standard  to  guide  the  architect.  The  Underwriters  aim  is  a  single 
one,  safety  from  fire  ;  the  architect  has  an  additional  aim,  good  and  unvary- 
ing light  ;  and  our  previous  considerations  concerning  the  resistance  of 
wires,  will  show  how  these  objects  are  not  simullaneously  atlaineil. 

The  work  spent  in  forcing  a  current  through  a  wire  generates  heat  in  the 
wire,  and  the  degree  the  temperature  will  rise  to  depends  upon  the  relation 
between  the  rate  at  which  the  heat  is  generated  and  the  rate  at  which  it  is 
got  rid  of.  Now  the  rate  at  which  heat  is  generated,  is  the  rate  at  which 
work  is  spent  in  forcing  the  current  through  ihe  resistance  of  the  wire  ;  i.e., 
it  is  the  watts  spent  in  the  wire.  And  from  Table  i,  watts  =  ( amperes)' x 
ohms.  But  we  have  seen  that  a  long  thick  wire  and  a  short  thin  wire  may 
have  e.xactly  the  same  ohms  resistance.  With  the  Siinie  curreiit  the  he-at 
generated  IS  the  .same  in  both.  How  about  the  resulting  temperature? 
In  the  long  wire  the  heal  generated  is  spreid  ovtr  a  greater  length  The 
heat  generated  per  fool  run  is  less,  "and,  the  long  wire  being  thicker,  it  also 
presents  greater  surface  per  foot  run  for  cooling  by  radiation,  convection  or 
conduction.  Obviously  the  short  thin  wire  gets  much  the  hotter.  The  safe 
carrying  capacity  of  wires,  both  exposed  and  cased,  laid  down  in  ihe  Un- 
derwriters' rules,  is  really  a  statement  of  the  heal  generated  per  foot  that 
the  wires  can  get  rid  of  without  becoming  dangerously  warm.  Th'Sis  inde- 
pendent of  the  length  of  the  wire.  The  heat  generated  per  foot  remains 
the  same,  but  the  longer  the  wire,  the  greater  the  total  heat  and  the  greater 
the  total  volts  lost  in  (on  ing  the  same  amperes  through  the  resistance  of  the 
greater  Irngih.  But  the  total  drop  in  volts  is  wh  u  ihe  architect  must  limit 
in  order  to  get  good  and  steady  light.  He  must  therefore  be  guided  by  the 
total  re>islance,  a.'id  the  ampere  capacity  of  the  Underwriters'  rules  is  use- 
ful to  him  only  as  setting  the  inferior  limit  to  which  he  may  reduce  the  sire 
of  the  wires. 

With  regard  to  the  different  classes  of  wiring — exposed  wiring  on  deals 
or  knobs  is  best  for  factories,  but  for  domestic  work  it  is  only  suitable  in 
Stores  or  houses  where  hanging  kerosene  lamps,  or  exposed  gas  pipes 


48 


CflISlflDIflI«l    ELtECTf^ICfiLi  NEWS 


March,  1895 


stapled  to  the  walls  and  ceilings,  would  be  the  alternatives.  What  is  called 
concealed  work,  in  which  rubber  covered  wires  are  run  between  floor  and 
ceiling,  and  brought  out  only  where  brackets  or  hanging  fixtures  are  to  be 
placed,  is  probably  the  most  suiiable  for  the  ordinary  run  of  dwellings. 
Where  once  in,  there  is  little  liability  of  its  being  disturbed.  But  in  larger 
buildings,  warehouses,  stores  and  such  like,  where  there  are  likely  to  be 
changes  in  partitioning  oft  the  space,  and  in  the  distribution  of  the  lights,  to 
suit  different  tenants,  or  the  same  tenant  at  different  limes,  wires  run  in 
mouldings  aie  by  far  the  most  convenient.  They  are  not  only  most  readily 
accessible  for  changes  of  wiring,  but  the  wiring  is  much  less  liable  to  dam- 
age by  workmen  in  other  trades  making  repairs,  The  principal  objection  is 
the  Unsightliness  of  lines  of  mouldings  straggling  all  over  the  ceiling  to 
wherever  a  lamp  is  needed.  But  moulding  work  has  frequently  many  ad- 
vantages of  convenience  to  recommend  it.  Architects,  I  believe,  are  always 
looking  for  a  "  motive  "  in  design.  Mouldings  can  be  made  of  any  section, 
and  perhaps  they  might  be  used  to  panel  off  the  ceiling  in  some  decorative 
paltern.  suitable  to  any  probable  distribution  of  lights,  giving  a  wide  choice 
of  paths  for  wiring  and  points  for  outlets.  But  this  touches  the  artistic 
side  of  architecture,  which  is  beyond  my  province.  The  best  class  of  wiring 
is  interior  conduit  work,  in  which  buildings  are  piped  with  strong  non- 
metallic,  waterproof  and  poorly  combustible  tubing,  and  wires  subsequently 
drawn  into.  This  is  particularly  suitable  to  such  work  as  the  best  class  of 
office  buildings.  And  where  it  would  be  too  expensive  to  carry  throughout 
a  building,  it  may  sometimis  be  used  for  the  main  lines  to  centres  of  distri- 
bution 

When  incandescent  electric  lights  were  first  introduced  they  were  dis- 
tributed on  wall  brackets  and  hanging  fixtures  in  the  same  manner  as  gas 
jets,  as  if  this  were  the  natural  arrangement  of  lights,  instead  of  having 
originated  in  the  necessity  ot  keeping  gas  jets  within  reach  for  ease  in  light- 
ing, and  in  keeping  them  away  from  walls  and  ceilings  for  fear  of  tire. 
This  force  of  habit  for  some  time  prevented,  and  in  a  measure  still  prevents 
full  advantage  being  taken  of  the  possibilities  offered  by  electric  lights  for 
getting  better  illuminat  on  with  the  same  amount  of  light.  For  a  desk  light 
or  a  reading  light  we  cannot  do  better  than  replace  the  shaded  oil 
lamp  or  gas  drop  light  by  a  shaded  electric  lamp,  but  for  the  general  illumi- 
nation of  a  room  the  incandescent  light  can,  in  general,  do  much  better. 
The  illumination  we  perceive  depends  not  only  on  the  amount  of  light  re- 
flected from  an  object,  but  also  on  the  amount  of  the  reflected  light  the  eye 
takes  in,  and  with  lights  a  little  above  the  level  of  the  eye,  we  are  always 
partially  dazzled  by  them,  and  our  perception  of  surrounding  objects  is 
indistinct  compared  with  what  it  would  be  if  the  lights  were  out  of  sight. 
To  get  the  best  iUumination  for  the  quantity  of  light,  a  room  should  be 
lighted  as  a  picture  is  lighted  for  exhibition.  Electi:ic  lamps  high  up  near 
the  ceiling  remove  the  dazzling  effect  and  at  the  same  time  give  a  more 
generally  diffused  light,  especially  if  there  are  light  tinted  walls  and  ceilings 
to  reflect  the  light  without  much  loss. 

For  lighting  large  rooms,  arc  lamps  are  used  to  a  considerable  extent  on 
the  continent  of  Europe,  constructed  so  that  they  throw  all  their  light  on  a 
white  or  light  tinted  ceiling,  the  room  being  thus  lighted  entirely  by  reflection 
from  the  ceiling.  The  result  is  a  diffused  light  as  shadowless  as  diffused 
daylight. 

Now  with  regard  to  uses  of  arc  and  incandescent  lights.  Diagram  V  is 
copied  from  one  by  Prof  Nichols,  of  Cornell,  embodying  the  results  of 
experiments  made  by  hint,  and  is  instructive  in  illusirating  the  difference  of 
light  from  different  sources  in  quality,  as  opposed  to  quantity. 


fore  merely  measures  the  ability  to  distinguish  between  black  and  white. 
For  this  purpose  the  yellow  rays  are  much  the  most  effective  ;  but  the  blue 
and  violet  rays  are  the  most  useful  for  showing  the  distinction  between 
colois,  that  is,  for  bringing  out  the  colors  of  natural  objects.  And  this 
being  so,  the  curves  show  that  the  incandescent  lamp  gives  us  the  most  of 
that  kind  of  light  wanted,  for  reading  or  writing,  whilst  the  arc  light  gives 
a  closer  approach  to  the  effect  of  daylight  upon  colors.  In  addition  to  posi- 
tive utility,  the  feeling  of  suitability  has  a  value.  The  incandescent  lamp, 
with  its  warm  yellowish  red  glow,  gives  a  cheerful  and  cosy  air  to  a  small 
room,  where  an  arc  lamp  would  be  simply  garish.  In  a  large  hall  or  store, 
to  which  the  idea  of  cosiness  is  inappropriate,  the  same  light  that  makes  a 
small  room  cheerful  may  give  only  an  impression  of  dullness,  whilst  the  arc 
light  would  give  an  agreeable  effect  of  brilliancy.  Of  two  large  stores  side 
by  side,  one  lighted  by  arcs  and  the  other  by  incandescents,  the  arc  lit  store 
has  in  general  a  more  attractive  air  of  being  brilliantly  lighted,  although, 
measured  by  candle  power,  its  actual  illumination  may  be  decidedly  inferior. 
Diagram  VI  is  a  curve  of  current  consumed  in  one  trip  of  an  electric  eleva- 
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tor.  The  time  in  seconds  is  measured  horizontally,  and  the  amperes  ver- 
tically. This  is  a  diagram  from  an  actual  elevator,  running  250  feet  per 
minute  in  a  three-storey  building.  I  have  taken  several  such  d  agrams  from 
different  elevators  and  they  all  have  the  same  general  form  as  the  one 
shown.  I  havf  chosen  this  one  of  an  elevator  having  a  short  run,  in  order 
to  betier  bring  out  the  effect  on  the  current  consumption  of  frequent  stops. 
The  peak  at  the  beginning  of  the  curve  shows  the  large  current  required  to 
start  the  car  and  accelerate  it  to  full  speed,  in  comparison  with  the  small 
current  needed — from  7th  to  I4ih,  second  in  diagram — to  keep  the  car  in 
motion  after  speed  has  been  attained.  Nevertheless,  even  in  this  unfavor- 
able case,  the  curve  shows  the  very  small  cost  of  power  per  trip. 

For  the  diagram  given  the  cost  is  only  %  cents  per  full  trip  one  way,  at 
the  rate  charged  in  Toronto  for  very  intermittent  use  of  current,  which  is 
50%  higher  than  the  regular  Toronto  meter  rate  for  power  supplied  to  an 
elevator  in  constant  use. 

Hitherto  the  application  of  electricity  to  architecture  has  owed  little  to 
architects.  Trade  competition  has  forced  in  electric  power  to  take  the  place 
of  power  from  other  sources  which  had  been  already  applied  to  elevators, 
pumps,  ventilating  fans,  &c. ;  but  beyond  this  liltle  has  been  done.  The 
The  convenience  of.  electric  power  has  certainly  led  to  the  extension  of  me- 
chanical ventilation,  with  its  steady  displacement  of  a  fixed  volume  of  air 
per  minute,  independent  of  the  degree  of  dryness  or  temperature  which 
makes  ventilation  by  natural  draught  so  variable.  In  ventilation  architects 
have  been  fairly  quick  to  utilize  the  opportunity  afforded  them.  But  in  the 
larger  problems  of  architecture,  the  possibilities  of  applying  electricity  seem 
to  have  received  little  or  no  attention.  An  illustration  of  what  I  mean  is 
what  might  conceivably,  though  not  probably,  be  the  effect  of  cheap  electric 
power  in  modifying  the  design  of  dwelling  houses.  If  it  were  desirable  to 
use  elevators  it  would  not  be  very  difficult  to  devise  perfectly  safe  methods 
of  operating  them  without  tiained  attendance,  and  a  constantly  used  eleva- 
tor would  have  almost  as  great  an  effect  in  modifying  house  planning  as  the 
substitution  of  stairs  for  ladders.  Supposing  such  a  use  of  elevators  were 
practicable  ;  whether  it  would  be  desirable,  whether  it  would  really  add  to 
the  comforts  and  conveniences  of  life,  nobody  can  say  so  well  as  the  archi- 
tect, who  alone  is  trained  to  appreciate  at  their  proper  value  all  points  bear- 
ing on  such  a  question.  And  that  is  the  point  I  wish  to  bring  out  by  the 
illustration.  Whether  in  the  future  electricity  is  to  play  any  part  in  modi- 
fying architecture  ;  whether  it  be  of  any  real  assistance  to  the  architect  in 
dealing  with  the  particular  problems  of  his  profession,  depends  principally  on 
the  architect  himself.  The  electrical  engineer  must  co-operate  in  devising 
working  details,  but  if  the  applications  of  electricity  to  architecture  are  ever 
to  be  more  than  superficial,  the  initiative  muc:t  come  from  within,  not  from 
without. 


This  diagram  represents  the  brightness  of  different  parts  of  the  spectra  of 
the  electric  arc,  clear  daylight  and  clouded  daylight,  in  comparison  with 
the  same  colours  in  the  spectrum  of  an  incandescent  lamp.  The  brightness 
of  the  latter  is  taken  as  the  standard  in  all  parts  of  the  spectrum,  and  is  re- 
presented in  the  diagram  by  the  horizontal  line  at  the  height  i.  The  other 
spectra  are  reduced  to  the  same  brightness  at  the  yellow  line  D,  and  their 
brightni'ss  in  other  regions  of  the  spectrum  is  shown  by  curves. 

Curve  I  represents  daylight  on  a  cloudless  summer  day. 

Curve  11  represents  da)  light  under  a  densely  clouded  sky. 

Curve  III  shows  the  light  from  an  electric  arc. 

Curve  IV  is  from  the  lime  light. 

The  abrupt  rise  and  almost  immediate  descent  again  of  curve  III  indicates 
a  narrow  but  very  bright  band  of  light  in  the  violet  end  of  the  arc  spectrum, 
which  accour.ts  for  the  value  of  the  arc  light  in  photography,  and  also  ex- 
plains the  predominant  bluish  tinge  of  its  light. 

The  curves  show  how  far  all  artificial  illuminants  fall  short  of  equalling  the 
quality  of  clear  daylight,  which  latter  mtist  always  be  our  standard  of  perfect 
white  light.  Even  the  light  of  a  very  dull  day  is  a  better  all  round  light 
th^n  an  arc  light  or  lime  light  of  equal  general  brightness. 

Lights  are  usually  rated  by  candle  power,  and  this  is  gauged  by  the  rela- 
tive blackness  of  shadows  thrown  on  a  white  ground.    Candle  power  there- 


AN  ILLUSTRATION  OF  POWER. 

If  it  were  possible,  says  the  Polytechnic,  to  place  300  oars  on 
each  side  of  the  ocean  steamer  Campania,  inaking  600  oars  alto- 
gether, each  worked  by  three  men,  the-e  would  be  1,800  men  at 
work  at  one  time.  As  they  could  not  work  continuously  for 
twenty-four  hours,  but  only  for  a  total  of  eight  hours  each  man, 
divided  into  four  watches,  it  would  be  necessary  to  have  a  crew 
of  5,400  men  to  tnan  the  oars.  If  six  men  could  develop  i  H.P., 
the  total  horse  power  developed  by  the  600  oars  handled  by 
1800  men  would  be  but  300,  as  against  30,000  in  the  Campania, 
or  the  same  power  would  requite  the  employment  of  180,000 
oars  and  a  crew  of  558,000  men  to  tnanipulate  them. 


The  American  Bell  Telephone  Company  has  appealed  to 
the  United  .Slates  Circuit  Court  of  Appeals  aj^ainst  the  decision 
of  Judge  Carpenter  declaring  the  Berlmer  patent,  No.  463,569, 
void. 
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THE  ONLOOKER. 

Between  fifteen  and  twenty  companies,  asking  for  poweis  to 
operate  electric  railways,  have  made  application  to  the  Ontario 
Legislature  this  session  for  incorporation.  The  fact  is  evidence 
of  the  important  part  electricity  will  occupy  in  the  railways  of 
the  near  future.  The  Onlooker  heard  comment  on  this  point  by 
experts  in  engineering,  like  Mr.  Wm.  Jennings,  C.  E.,  and  Mr. 
Rutherford,  chief  enj^ineer  for  the  Canadian  General  Electric 
Co.,  (Ltd.)  It  is  hardly  likely,  should  letters  of  incorporation  be 
granted  to  all  the  companies  applying,  that  they  will  enter  ac- 
tively into  the  work  of  construction  at  once.  Mr.  Jennings  felt 
assured,  however,  that  certain  of  the  projects  now  contemplated 
would  be  entered  upon  this  season,  and  the  Onlooker  at  the  time 
he  chatted  with  Mr.  Rutherford,  found  that  he  was  then  m  com- 
munication with  the  promoters  of  one  of  the  railway  companies 
included  in  the  list.  The  extension  of  several  roads  already  in 
operation  will  likely  be  prosecuted  as  soon  as  the  weather  per- 
mits. These  will  almost  certainly  include  an  extension  of  the 
Gait  and  Preston  road  to  Hespeler,  and  certain  work  on  the 
Guelph  road.  The  Onlooker  took  occasion  last  month  to  point 
out  where  possible  mistakes  might  be  made  in  a  too  rapid  de- 
velopment of  the  electric  railway.  The  very  fact,  however,  that 
a  cautionary  signal  had  to  be  raised,  adds  emphasis  to  the  leading 
position  electricity  will  play  in  the  railroads  of  the  future.  When 
one  contrasts  the  railroad  of  less  than  half  1  century  ago,  with 
its  imperfect  and  faulty  construction,  and  entire  barrenness  of 
the  thousand  and  one  conveniences  the  travelling  public  enjoy 
to-day,  some  conception  may  be  realized  of  how  great  a  work 
has  been  accomplished  in  a  short  time.  With  electricity,  than 
which  no  science  is  forging  to  the  front  with  so  great  rapidity^ 
clamoring  for  the  foremost  place  as  a  method  of  railway  pro- 
pulsion, what  will  another  half  a  century  bring  forth — nay 
another  decade?  Electricity  is  already  coming  into  general  use 
for  lighting  cars.  It  is  used  to  no  small  extent  for  heating  cats; 
and  at  Baltimore,  an  electric  plant  is  rapidly  approaching  com- 
pletion that  is  to  provide  power  for  an  electric  mctor  of  sufficient 
capacity  to  move  heavy  trains  through  a  tunnel  half  a  mile  in 
length.  A  recent  engineering  authority  in  noting  this  circum- 
stance, significantly  asks  :  "  If  this  can  be  accomplished  may 
we  not  expect  to  see  electricity  supersede  steam  as  the  motive 
power  of  the  locomotive.'"' 

X       X       X  X 

The  third,  and  in  many  respects,  the  most  serious  of  the  re- 
cent Toronto  conflagrations, which  resulted  in  the  destruction  of 
the  large  seven-storey  building  of  Mr.  R.  Siniipson,  and  other 
adjacent  buildings  on  Sunday  morning  last,  has  caused  the 
people  to  renew  the  enquiry,  what  has  been  the  cause  of  these 
fires?  At  the  time  of  the  Globe  fire  two  months  ago,  and  that 
of  the  Osgoodby  building  and  several  large  warehouses  a  few- 
days  later,  it  was  suggested,  as  a  possible  explanation, 
that  electricity  had,  in  some  way,  proven  the  primary  cause  of 
these  fires.  This  suggestion  is  being  offered  with  increased  in- 
tensity as,  not  only  a  possible,  but  reasonable,  explanation  of  the 
causes  that  led  to  the  fire  Sunday,  March  3rd.  Some  of  the 
daily  papers  have  been  very  persistent  in  the  effort  to  fix  the 
cause  of  the  fire  in  some  way  on  the  feed  wires  of  the  companies 
from  whom  power  was  obtained  to  light  the  Simpson  building. 
The  Onlooker  would  wish  that  every  effort  might  be  exercised 
to  get  at  the  bottom  of  this  last  fire,  and  also  of  the  two  previous 
ones.  But  don't  let  Mother  Grundy  take  the  place  of  common 
sense  and  fact.  It  has  been  said  that  the  Simpson  fire  started 
in  the  basement  where  the  feed  wires  came  in.  Let  this  state- 
ment be  disposed  of  at  once.  The  feed  wires  entered  at  the 
front  of  the  building.  The  fire  broke  out  in  the  rear.  Another 
theory  put  forth  is  that  possibly  power  from  certain  wiies  might 
be  conveyed  to  a  gas  pipe  and  combustion  take  place  there. 
The  Onlooker  has  made  careful  enquiry  on  this  point,  and  the 
unreserved  opinion  of  experts  who  knew  the  building,  and  who 
are  able  to  speak  on  a  matter  of  this  kind  on  general  principles, 
say  plainly  that  such  a  thing  could  not  occur.  An  inquest  on 
the  Simpson  fire  is  to  be  held  without  delay.  The  Onlooker 
sincerely  trusts  that  it  will  result  in  an  intelligent  and  satisfac- 
tory explanation  of  the  trouble.  It  is  hardly  anticipating  the 
finding  of  that  body,  however,  to  say  that  a  multitude  of  absurd 
theories  regarding  the  connection  between  electricity  and  the 
destruction  of  valuable  property  by  fire  will  be  thoroughly  ex- 
ploded. 
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It  would  be  unwise  to  say  that  there  is  no  risk  whatever  from 
fire  in  the  use  of  electric  lights.  There  are  certain  dangers. 
But  compared  with  the  use  of  gas,  for  example,  not  to  say  any- 
thing of  less  modern  methods,  these  are  infinitesimally  small. 
The  Onlooker  has  before  him  at  this  writing  a  statement  showing 
that  no  less  than  284  fires  were  caused  in  1894  in  London,  Eng.,  by 
what  is  tf  rmed  gas  explosions,  but  not  a  single  explosion  pro- 
duced by  electric  light.  In  a  conversation  with  Mr.  A.  li.  ^ 
Smith,  electrical  inspector  for  the  Underwriters'  Association  of 
Toronto,  this  fact  was  mentioned,  and  Mr.  Smith  believed,  from 
his  knowledge  of  the  subject,  and,  perhaps,  no  one  in  Canida 
can  speak  more  intelligently  on  this  question,  the  London 
figures  would  be  found  to  apply,  relatively,  to  all  other  cities — a 
fact  worth  remembering  when  it  is  remarked  th  it  where  fifteen 
years  ago  hardly  a  single  commercial  incandescent  lamp  was  in 
existence,  to-day  1 2,000,000  are  used  in  the  United  States  and 
Canada,  and  throughout  the  world  there  are  nearly  25,000,000 
incandescent  and  electric  light  circuits.  The  security  and 
safety  to  be  found  in  the  incandescent  system  of  lighting  can 
readily  be  named.  Matches  are  unnecessary.  How  many  fires 
are  constantly  occurring  through  the  careless  disposition  of 
the  lighted  match  after  it  had  been  used  to  light  a  gas  jet  ?  As 
a  covered  light,  there  is  no  danger  from  the  various  inflammable 
oils,  gases  and  dusts  that  are  found  in  the  air,  and  which,  where 
the  open  gas  jet  is  used,  have  frequently  produced  serious 
trouble.  The  one  thing  necessary  io  give  the  most  perfect  pro- 
tection to  incandescent  lighting  is  care,  experience,  and  perfect 
work  in  the  construction  and  placing  of  the  plant  and  wires. 
This  department  of  work,  Mr.  Smith  remarked  to  the  On- 
looker, had  in  the  Dominion  attained  a  very  high  degree 
of  perfection. 

X       X       X  X 

The  Onlooker  has  had  pointed  out  to  him  the  danger  that 
comes  from  the  burning  of  the  fusible  cut-outs,  thereby  throwing 
out  sufficient  sparks  to  ignite  any  inflammable  or  combustible 
matter  that  might  be  near  by,  and  the  manager  of  a  large  con- 
cern in  Toronto  that  instanced  two  cases  of  the  kind.  In  the 
particular  building  named,  Mr.  Smith  said  some  of  the  older 
methods  of  construction  was  still  in  use.  At  the  present  time 
fuses  were  protected  in  such  a  way  by  a  plate  that  when  they 
gave  out  the  sparks  were  confined  to  the  enclosure,  and  could 
not  possibly  do  any  harm.  Saying  this  much,  the  Onlooker  at 
the  same  time  would  not  want  to  excuse  faulty  construction. 
The  future  of  electricity  as  a  method  of  lighting  is  going  to  rest 
in  no  small  degree  on  the  character  of  the  work  performed  from 
this  day  out.  A  writer  in  the  current  number  of  the  Engineer- 
ing Magazine  has  said,  perhaps  no  element  among  those  which 
entered  into  the  causes  ot  fire  and  fire  losses  has  caused  more 
discussion  and  difference  of  opinion  than  electricity,  since  its 
introduction  for  light  and  power  during  the  past  decade.  And 
this  writer  proceeds  to  show  wherein  certain  dangers  of  fire  will 
come  from  electricity.  With  the  quarterly  report  of  the  Elec- 
trician for  the  Chicago  Fire  Underwriters'  Association  before 
him  he  discusses  the  result  of  fires  alleged  to  have  been  caused  by 
"grounds;"  by  the  return  current  passing  through  the  earth  ;  a 
result  of  contact  between  conductors  carrying  electricity  for 
light  and  power;  and  wires  intended  to  carry  only  "battery'' 
currents.  Candidly  admitting  that  fires  have  occurred  in  all 
these  ways,  and  in  other  ways,  he  states  the  whole  question 
when  he  says  :  "  Anyone  who  cares  to  study  the  causes 
of  fire  started  by  electricity  will  be  convinced  that  a  very 
large  portion  of  these  fires  are  from  defects,  which  would  never 
tiave  existed  had  the  work  of  installation  been  done  by  men 
having  a  proper  knowledge  of  the  subject."  In  almost  so  many 
words  this  is  the  position  taken  by  Mr.  A.  B.  Smith,  in  his  con- 
versation with  the  Onlooker.  Beyond  any  doubt,  electricity  is 
the  coming  method  of  lighting,  alike  for  commercial  and  do- 
mestic purposes.  The  extent  and  rapidity  of  its  growth  will  be 
retarded  if  such  suggestions  as  come  from  Mr.  Cabot,  author 
of  the  article  in  the  Engineering  Magazine,  from  Mr.  Smith, 
Mr.  Rutherford,  and  other  electrical  experts  are  ignored.  Con- 
trariwise putting  into  practice  the  suggestions  there  made  will 
give  to  this  method  of  lighting  full,  complete  and  quick  supre- 
macy over  all  others. 


Mr.  C.  F.  Beauchim,  of  Montreal,  is  endeavoring  to  organize  a  telephone 
company  in  Quebec. 
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CHEAP  ELECTRIC  POLE  FOUNDATIONS. 

In  the  construction  of  the  Negaunee  and  Ishpeniing  electric 
railroad  and  of  the  Marquette  and  Presque  Isle  road  in  Michi- 
gan, some  difficulty  and  expense  was  anticipated  in  setting  the 
poles  where  it  was  necessary  to  locate  them  in  the  edge  of  the 
lake  in  shallow  water  and  soft  mud.  Pile  driving  was  not 
practicable,  coffer-dams,  were  too  troublesome  and  slow,  iron 
caissons  were  too  costly,  and  ordinary  dredging  was  impossible. 
Finally  the  best  empty  oil  barrels  that  could  be  procured  were 

purchased,  and  after  remov- 
ing both  heads  were  driven 
down  solidly  to  about  water 
level.  Then  the  soft  mud  and 
clay  was  scooped  out  as 
much  as  possible  and  the 
pole  set  up  on  end  in  the 
barrel  and  worked  down  by 
hoisting  and  racking  as  far 
as  it  would  go,  usually  5  or 
6  feet.  A  2"  x  10"  stick  was 
then  driven  with  mauls  each 
side  of  it,  their  flat  sides 
against  the  pole  and  their 
bottom  ends  beveled  to  draw 
apart.  When  they  were  all 
in  place  the  barrel  was  pretty 
well  filled  up  by  them.  The 
pole  was  securely  guyed  and 
the  mud  again  scooped  out  of 
the  barrel  and  the  water 
pumped  down  as  low  as  pos- 
sible, when  about  30  pounds 
of  dry  cement  was  thrown  in 
the  bottom,  and  on  top  of 
that  enough  concrete,  one- 
half  small  stone,  was  put  in 
to  fill  up  the  barrel.  After  it 
had  set  a  few  days  the  guys  were  removed  and  the  pole  re- 
mained very  firm  and  rigid.  Some  that  were  cut  out  showed 
excellent  solid  concrete  extending  nearly  a  foot  below  and 
around  the  barrel,  as  shown  in  the  figure,  when  the  dry  cement 
had  been  pushed  out  and  mixed  with  the  surrounding  sand. 
When  very  small  barrels  were  used  it  was  found  better  to  drive 
the  2x10  sticks  before  setting  the  post.  When  the  poles  were 
used  for  span  work  they  were  battered  excessively,  up  to  i  in 
3,  but  for  bracket  work  they  were  battered  about  i  in  10.  The 
cost  was  :  Barrel,  60  cents  ;  cement,  50  cents  ;  lumber,  75 
cents  ;  labor  setting  barrel,  50  cents  ;  driving  posts,  40  cents  ; 
setting  and  concreting  pole,  40  cents  ;  total,  $3.25.  About  i 
mile  ot  poles  were  set  thus  in  1890,  and  are  reported  to  have 
given  complete  satisfaction  ever  since.  The  above  description 
has  been  prepared  from  the  notes  of  Alexander  Thompson, 
C.  E.,  then  resident  engineer  of  the  work,  who  devised  the 
arrangement. — Engineering  Record. 


Cheap  Electric  Pole  Foundations. 


LOOK  TO  THE  BOILER  ROOM. 

The  enormous  coal  consumption  per  unit  of  output  in  many 
electric  lighting  and  power  plants  is  tause  for  general  com- 
ment, especially  since  a  recent  committee  report  brought  the  wide 
variations  of  efficiency  prominently  into  notice. 

Theories  innumerable  are  advanced  to  account  for  the  differ- 
ence between  the  fuel  burned  per  horse-power  in  driving  the 
dynamos,  as  compared  with  other  service  ;  a  favorite  conclusion 
seeming  to  be  that  compound  engines  are  not  satisfactory  when 
working  through  other  than  narrow  ranges  of  power  variation. 

While  this  is  probably  true  of  a  great  many  of  the  engines 
used  for  such  work  where  the  cylinder  pi  oportions  and  general 
make-up  are  no  credit  to  those  responsible  for  the  designs,  yet 
there  is  little  doubt  but  that  one  main  cause  of  the  trouble  must 
be  looked  for  in  another  direction.  A  glance  through  the  power 
houses  discloses  the  fact  that  many  of  them  are  run  on  an  easy- 
going basis,  no  attempt  seemingly  being  made  to  maintain  pro- 
per discipline  among  the  attendants,  each  of  whom  shifts  for 
himself  without  let  or  hindrance  from  the  directing  authority. 

A  genuine  fireman,  thoroughly  trained  in  the  principles  of  his 
profession,  would  blush  with  shame  at  the  sight  of  these  boiler 
departments. 


In  place  of  clean  grates,  giving  a  bright  glow  beneath,  the 
bars  are  masked  by  clinkers,  and  the  ash  pits  yawn  without  a 
ray  of  light  to  show  what  is  going  on  within. 

The  air  wheezes  as  it  forces  a  passage  through  the  refuse,  in- 
stead of  passing  in  with  that  rustling  sound  that  tells  of  free 
combustion. 

At  frequent  intervals,  between  the  discussion  of  politics,  or 
other  matter  foreign  to  the  work  in  hand,  an  individual,  whose 
only  claim  to  being  a  fireman  lies  in  his  ability  to  heave  carbon 
against  the  back  of  the  furnace,  rises  from  an  ottoman  of  coal 
and  canvas,  and  throwing  open  a  furnace  door,  leisurely  pro- 
ceeds to  shovel  in  a  half  ton  or  so  of  fuel,  after  which  work  of 
art,  with  no  attempt  to  level  the  fire,  or  clear  the  grate,  he 
throws  himself  upon  his  couch  for  another  restful  season. 

Under  the  too  common  management  of  such  places,  there 
seems  to  be  not  the  slightest  incentive  offered  a  man  to  properly 
attend  his  boilers. 

An  enormous  grate  and  heating  surface,  and  immense  chim- 
ney, are  relied  upon  to  maintain  steam,  when  a  few  first-class 
men  at  the  fires  would  make  fewer  boilers  do  better  work. — 
American  Machinest. 


PERSONAL. 

Mr.  J.  R.  H.  White  has  been  appointed  Secretary-Treasurer  of  the 
Montmorency  Electric  Light  &  Power  Co.,  of  Quebec. 

Mr.  Geo.  A.  Cox  has  been  elected  a  director  of  the  Toronto 
Railway  Company  to  fill  the  place  on  the  board  made  vacant  by  the 
resignation  of  Mr.  J.  W.  Leonard. 

Mr.  Chas.  A.  E.  Carr,  the  new  manager  of  the  London  Street  Rail- 
way, was  a  passenger  on  the  Grand  Trunk  train  which  came  into  col-' 
lision  with  a  train  going  west  from  Toronto  last  month.    Mr.  Carr  for- 
tunately escaped  uninjured. 

Mr.  J.  W.  Taylor,  who  has  been  manager  of  the  Peterborough  Car- 
bon and  Porcelain  Co.  since  its  organization,  has  resigned  to  accept  the 
management  of  the  Company  recently  organized  at  Ottawa  to  engage  in 
the  same  line  of  manufacture.  Mr.  Taylor  has  already  entered  on  the 
duties  of  his  new  position. 

Mr.  Frederic  Nicholls,  2nd  Vice-President  and  Managing  Director  of 
the  Canadian  General  Electric  Co.,  has  been  elected  ist  Vice-President 
of  the  National  Electric  Light  Association  of  the  United  States  at  the 
Convention  recently  held  in  Cleveland,  Ohio.  This  international  recog- 
nition of  Mr.  Nicholl's  personal  and  business  standing  is  the  more  pleas- 
ing in  view  of  the  fact  that  this  will  be  his  fifth  year  on  the  Executive 
Board  of  the  Association,  in  which  last  year  he  filled  the  office  of  2nd 
Vice-President. 

Mr.  J.  P.  Sparrow,  for  the  last  three  years  on  the  staff  of  the  Cana- 
dian General  Electric  Co.,  as  foreman  of  construction,  has  removed  to 
New  York,  where  he  has  been  appointed  to  an  important  position  on 
the  staff  of  the  Edison  Illuminating  Co.  Mr.  Sparrow,  while  in  this 
country,  has  had  charge  of  some  important  installations  for  the  Canadian 
General  Electric  Co.,  such  as  the  Niagara  Falls  Park  &  River  Railway, 
the  Brantford  Street  Railway  and  the  power  plant  for  the  Dominion 
Government  at  the  Canadian  Sault. 

A  large  number  of  the  contemporaries  of  Mr.  W.  E.  Davis,  in  the 
service  of  the  Toronto  Street  Railway  Company,  on  the  eve  of  his  de- 
parture for  Detroit,  to  superintend  the  construction  of  the  electrical  sys- 
tem of  the  Detroit  Railway  Co..  entertained  him  at  a  smoking  concert 
at  the  St.  Charles  Restaurant,  and  presented  him  with  a  handsome  gold 
watch,  bearing  the  following  inscription:  "Presented  to  W.  E.  Davis 
by  the  employees  of  the  electrical  department  of  the  Toronto  Railway 
Company,  in  token  of  respect  and  esteem,  on  his  retiring  from  the  posi- 
tion of  electrical  engineer,  Feb.  12,  1895.  '  Mr.  Thomas  Graham, 
chief  of  the  stores  department,  occupied  the  chair,  and  Mr.  A.  G.  Hor- 
wood  made  the  presentation.  Mr.  Davis  was  married  a  fortnight  ago 
to  Miss  Meta  Gallon,  of  Parkdale,  Toronto.  After  the  wedding  break- 
fast a  special  car  conveyed  Mr.  Davis  and  his  bride  to  the  Union  Rail- 
way depot,  where  they  embarked  on  a  tour  to  Washington  and  Old 
Point  Comfort. 


Electric  conduits  made  of  small,  vitrified  stoneware  sewer  pipe  laid 
in  concrete  on  brick  subways  have  been  introduced  in  England.  The 
conductors  employed  are  naked  copper  strips  which  rest  on  insulators, 
the  pipes  themselves,  each  two  feet  long,  resting  on  porcelain  bridges. 
In  order  to  join  the  conductor  with  a  house  connection,  a  special 
length  of  pipe  is  furnished,  which  is  U-shaped  for  a  part  of  its  length. 
The  house  lead  is  taken  out  through  an  insulated  removable  cover 
forming  the  top  of  this  part  of  the  pipe.  The  joints  are  made  on  the 
Doulton  system,  and  require  no  cement. 
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SPARKS. 

A  semi-annual  dividend  of  three  per  cent,  has  been  declared  by  the 
Canadian  General  Electric  Co. 

Incorporation  has  been  granted  to  the  Mica  Boiler  Covering  Co.,  of  Tor- 
onto, with  a  capital  stock  of  $50,000. 

The  number  of  telephone  subscribers  to  the  Windsor,  Ont. ,  exchange  has 
increased  m  eight  years  from  54  to  800. 

It  is  reported  that  the  electric  light  is  to  be  introduced  at  Eganville,  Ont., 
by  Messrs.  John  Childerhose  &  Sons. 

The  central  station  of  the  Victoria,  B.  C,  Electric  Light  Co.,  was  dam- 
aged by  fire  to  the  extent  of  $15,000  on  the  26lh  February. 

Negotiations  are  in  progress  with  a  view  to  the  absorption  of  the  St,  John, 
N.  B.,  Gas  Light  Co.,  by  the  St.  John  Street  Railway  Co. 
i     The  Hamilton  Street  Railway  Company  is  said  to  have  made  an  order 
I   forbidding  employees  from  entering  a  saloon  at  any  time. 

Mr.  D.  C.  Dewar  has  succeeded  to  the  management  of  the  Bell  Telephone 
Company's  Exchange_at  Ottawa,  vice  Mr.  T.  Ahearn  resigned. 

Application  for  incorporation  has  been  made  by  the  Milton  Electric  Light 
and  Power  Co.,  of  Milton,  Ont.,  with  a  capital  stock  of  $15,000. 

It  is  reported  that  an  effort  is  being  made  to  construct  an  electric  street 
railway  at  Stratford,  with  radial  lines  extending  out  to  neighboring  villages. 

A  very  successful  "  At  Home  "  of  the  officers  and  members  of  the  Cana- 
dian Marine  Engineers'  Association  and  their  friends,  was  held  in  Toronto 
recently. 

The  annual  meeting  of  shareholders  of  the  Ontario  Mutual  Telegraph 
Company  will  be  held  at  the  company's  offices  in  Montreal  on  the  28th 
instant. 

The  council  of  the  town  of  St.  Henri  has  granted  permission  to  the 
Merchants'  Telephone  Co.,  to  erect  poles  and  string  wires  within  the  limits 
of  the  municipality. 

The  contract  for  carrying  the  mails  between  Hamilton  and  Bartonville, 
s^tony  Creek  and  Fruitland,  has  been  secured  by  the  Hamilton.  Grimsby  & 
Beamsville  Railway. 

The  authority  of  the  Ontario  Legislature  is  asked  to  allow  the  Hamilton 
Iron  and  Steel  Co.  to  construct  a  tramway  to  connect  the  works  of  the  com- 
pany with  its  quarry  property. 

The  announcement  is  made  that  the  exclusive  rights  and  privileges  of  the 
Hull  Electric  Railway  Co.  have  been  purchased,  on  behalf  of  an  Ontario 
syndicate,  by  Mr.  Peter  Ryan,  of  Toronto,  and  that  construction  will  be 
commenced  in  the  spring. 

The  London,  Ont.,  Gas  Co.  has  during  the  past  year  added  machinery 
for  the  purpose  of  cheapening  the  production  of  gas,  and  is  said  to  be  about 
to  make  a  big  cut  in  price  to  meet  the  competition  of  the  electric  lighting. 

It  is  reported  that  the  first  electric  railway  to  be  built  in  Muskoka,  is  being 
projected  at  Huntsville,  and  that  it  will  span  a  difficult  portage  a  mile  in 
length,  thus  forming  a  connecting  link  in  the  navigation  of  the  lakes  of  that 
vicinity. 

Mr.  C.  G.  Ballantyne,  a  native  of  Peel  County,  Ontario,  has  been  granted 
an  exclusive  electric  franchise  for  an  electric  railway  in  Honolulu,  in  recog- 
nition of  service^  which  he  rendered  the  government  in  the  recent  battle  with 
the  rebels. 

Incorporation  has  been  applied  for  by  the  Peterboro'  &  Chemong  Park 
Railway  Co.,  with  a  capital  stock  of  $100,000,  to  construct  an  electric  rail- 
way from  the  town  of  Peterboro'  to  Chemong  Park,  and  to  any  other  points 
which  may  be  thought  desirable. 

At  the  annual  meeting  of  the  Sarnia  Gas  &  Electric  Light  Co.,  held  recent- 
ly, the  old  Board  of  Directors  was  re-appointed.  The  Directors  at  a  subse- 
quent meeting  elected  Mr.  Thos.  Kenny  as  President,  and  Mr.  Wm.  Wil- 
liams, as  manager  and  secretary  of  the  company. 

Application  is  to  be  made  to  the  Ontario  Legislature  to  incorporate  the 
Guelph  Railway  Co.  to  construct  and  operate  a  surface  street  railway  in  the 
city  of  Guelph,  under  the  agreement  entered  into  on  the  7th  of  August  last, 
between  the  corporation  of  Guelph  and  Mr.  Geo.  Sleeman.  Power  is  also 
asked  to  extend  the  railway  outside  the  city  limits. 

Mr.  R.  C.  Cowan  has  been  exhibiting  in  Montreal  a  snow  sweeper,  the 
invention  of  a  Boston  man  named  Callet.  The  sweeper  can  be  operated  by 
electricity  or  by  horses,  and  by  means  of  large  brushes  making  3,000  revo- 
lutions per  minute,  is  said  to  be  capable  of  perfectly  cleaning  the  street  of 
snow  and  dirt,  which  is  carried  by  a  Sturtevant  blower  through  a  funnel  into 
carts. 

At  the  annual  meeting  of  the  Guelph  Light  &  Power  Co.  held  recently, 
the  annual  report  showed  that  notwithstanding  the  general  depression,  a 
fair  business  had  been  done.  This  applies  also  to  the  power  distribution 
branch  of  Ihe  company's  business.  Mr.  Guthrie,  the  president,  stated  that 
the  success  of  the  company  is  largely  due  to  the  careful  and  efficient 
management  of  Mr.  John  Yule.    The  old  Board  of  Directors  was  re-elect'ed. 

A  snow-brush  for  trolley  cars,  the  invention  of  Mr  R.  G.  Olmstead,  of 
Hamilton,  is  said  to  have  been  successfully  tested  on  the  Hamilton,  Grimsby 
and  Beamsville  electric  road.  It  can  be  fastened  to  the  front  of  an  ordinary 
trolley  car  and  will  cost  only  about  $150  each,  whereas  the  large  plows  in 
use  now  cost  over  $6,000.  The  brushes  are  of  steel  and  rest  on  each  rail. 
They  are  geared  from  the  axle  but  revolve  four  times  as  fast.  There  is 
also  a  small  revolving  fan  underneath  the  car  which  prevents  the  snow 
banking  up  more  than  three  inches  between  the  rails. 
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The  proposal  made  by  one  of  the  local  papers  that  the  town  of  Amherst, 
N.S.,  should  purchase  the  plant  of  the  Canada  Electric  Co.,  and  operate 
the  same,  does  not  meet  with  favor.  It  is  pointed  out  that  in  view  of  the 
necessity  for  a  large  expenditure  in  the  near  future  for  sewerage  purposes, 
the  town  is  not  in  a  position  to  add  the  sum  of  $60,000  to  its  debt  for  the 
purpose  mentioned. 

The  electric  power  houses  at  Ottawa  have  recently  experienced  much 
difficulty  owing  to  the  formation  of  anchor  ice  at  the  falls  of  the  Chaudiere. 
The  street  railway  company  had  great  difficulty  in  keeping  their  cars  run- 
ning, and  some  of  the  streets  were  temporarily  without  light.  This  difficulty 
is  experienced  to  some  extent  every  year,  but  owing  to  the  severity  of  the 
frost,  is  said  to  have  been  greater  thin  usual  the  present  winter. 

The  Hamilton,  Valley  City  &  Waterloo  Railway  Co.,  are  applying  for  a 
charter.  The  capital  stock  is  placed  at  $650,000,  and  the  shares  at  $100 
each.  The  promoters  are  :  The  Rev.  Dr.  Burns,  Messrs.  John  Hoodless, 
J.  E.  O'Reilly,  A.  McKay,  M.  P.,  F.  A.  Carpenter,  Thomas  Ramsay, 
James  F.  Smith,  R.  H.  McKay.  C.  J.  Myles,  W.  N.  Myles.  H.  C.  Fear- 
man,  Wm.  Andrews,  Guelph;  Thomas  Bain,  M.  P.,  Dundas ;  E.  J. 
Powell,  London. 

A  three  days'  Convention  of  agents  of  the  Stanley  Electric  Manufacturing 
Co.  was  held  last  week  at  Pittsfield,  Mass.,  the  headquarters  of  the  Com- 
pany. The  object  was  to  have  the  agents  look  over  the  extensive  plant  in 
Pittsfield,  and  discuss  and  familiarize  themselves  with  all  questions  and 
departments  connected  with  the  work.  It  is  proposed  to  hold  similar  con- 
ventions once  a  year.  Among  those  in  attendance  were  :  W.  S.  Hine,  J. 
B.  Wallace  and  E.  L.  Barr,  of  Chicago  ;  M.  D.  Barr  and  T.  E.  Theberth, 
of  New  York  ;  Wm.  H.  Browne  and  J.  A.  Kammerer,  of  Montreal  ;  Fred. 
P.  Barnes  of  Boston  and  Wm.  C.  Whitner  of  S.  C. 

Mr.  E.  A.  C.  Pew,  one  of  the  leading  promoters  of  the  Lake  Erie 
aqueduct  project  slates  that  the  canal  will  require  to  be  only  eight  miles  in 
length,  connecting  the  upper  part  of  the  Wellind  River  with  the  lower  pan 
of  the  Jordan  river.  The  depth  of  the  canal  will  be  23  feet.  It  is  claimed 
that  by  means  of  this  canal  it  will  be  possible  to  generate  300,000  h.  p.,  half 
of  which  it  is  proposed  to  transmit  for  use  in  the  city  of  Hamilton,  and  the 
other  half  to  operate  an  electric  railway  from  Toronto  Junction  to 
Bartonville,  there  connecting  with  the  Hamilton,  Grimsby  and  Beams- 
ville road. 

"  The  Niagara  Falls  and  Lundy's  Lane  Street  Railway  Co.,  Limited," 
is  seeking  incorporation  for  the  purpose  of  operating  lines  of  street  railway 
in  the  municipalities  of  the  town  of  Niagara  Falls,  the  village  of  Niagara 
Falls  and  the  village  of  Stamford,  and  to  connect  with  the  Niagara  Falls 
Parked  River  Railway  Co.'s  lines.  The  capital  stock  of  the  company  is 
placed  at  $50,000.  The  promoters  are  : — Henry  Charles  Symmes,  contrac- 
tor ;  James  Alfred  Lowell,  gentleman  ;  Joseph  Gibbons  Cadham,  clerk  ; 
Luther  Richardson  Symmes,  mechanical  engineer,  all  of  Niagara  Falls 
South  ;  and  Henry  Ddvid  Symmes  of  St.  Catharines. 

Tests  have  recently  been  made  to  ascertain  the  comparative  efficiency  of 
heating  by  electricity  and  by  combustion.  Masses  of  metals  were  heated  to 
a  red  heat  by  combustion  methods,  and  by  electric  current.  In  the  first 
series  of  experiments  a  platinum  rod  was  heated.  The  results  showed  that 
less  than  5  per  cent,  of  the  thermal  energy  produced  in  the  flame  was  trans- 
ferred to  the  bar,  whereas  90  per  cent,  of  the  electrical  energy  appeared  as 
heat.  In  a  second  series  of  experiments  an  iron  bar  was  used,  and  the  re- 
sult in  the  former  case  gave  75  per  cent,  of  thermal  energy  transferred,  and 
88  per  cent,  in  the  latter  case.  These  experiments  show  that  for  some  pur- 
poses electrical  energy  has  important  claims. 

The  Ontario  Legislature  is  asked  to  grant  charters  as  follows:  To  Henry 
A.  Everett,  Edward  W.  Moore  and  Greene  Puck,  of  Cleveland,  Ohio,  and 
T.  H.  Smallman,  S.  R.  Brock  and  Charles  H.  Ivey,  of  London,  .^s  the  Lon- 
don &  Western  Ontario  Electric  Railway  Company;  Hamilton  Val- 
ley, City  &  Waterloo  R.R. ;  Hamilton,  Burlington  &  Lake  Shore  Electric 
R.R. ;  Brantford,  Port  Dover  &  Gait  Radial  Electric  R.  R. ;  St.  Thomas 
Radial  Electric  R.R.  Company;  London  &  Springbank  Electric  R.R  ; 
London  Radial  Electric  R.R.;  Toronto,  Hamilton  &  Niagara  Falls  Electric 
R.R.  Company;  Georgian  Bay  Ship  Canal  &  Power  Co.;  Hamilton  & 
Lake  Erie  Power  Co.  The  Stormont  E'ectric  Light  &  Power  Company  apply 
for  an  act  to  ratify  and  confirm  a  certain  agreement.  The  Hamilton  Radial 
Electric  Railroad  and  the  Hamilton  &  Dundas  Street  Railway  Co.  ask  for 
amendments  to  their  acts  of  incorporation. 

The  car  barns  and  cars  of  the  Halifax  Street  Railway  Co.  were  burned  a 
few  days  ago.  The  property  destroyed  was  insured  for  $30,000  in  favour  of 
the  Nova  Scotia  Power  Co. ,  who  control  the  common  stock.  The  Bank  of 
British  North  .\merica  has  garnisheed  the  insurance  under  a  judgment  which 
they  hold  against  the  Power  Co.  for  $47,000.  The  opinion  prevails  that  the 
railway  will  come  under  the  control  of  the  syndicate  represented  by  Mr. 
Henry  M.  Whitney,  which  is  at  present  seeking  a  charter  from  the  legisia-  ' 
ture  to  operate  an  electric  road  on  the  streets  of  Halifax,  as  well  as  in  other 
towns  throughout  the  Province.  The  city  council  of  Halifax  has  p.issed 
the  following  resolution  in  relating  to  this  application  :  resolved,  that  with 
reference  to  the  bill  now  before  the  legislature  proposing  to  charter  a  com- 
pany to  construct  and  operate  an  electric  railway  in  the  streets  of  the  city 
of  Halifax,  the  city  council  hereby  protests  ag  iinst  the  legislature  granting 
the  valuable  franchises  of  the  city  of  Halifax,  unless  provision  is  made  in  the 
act  for  fully  remunerating  the  city  therefor,  such  remuneration  to  be  not  less 
than  five  per  cent  of  the  gross  earnings  of  the  road,  in  addition  to  taxes,  and 
that  the  road  be  constructed  on  such  conditions  as  the  city  Council  shall 
approve  of. 
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CENTRAL  STATION  TYPES. 

NO  IV. 

By  Geo.  White-Fraser. 
INTERURBAN  ELECTRIC  RAILWAY. 

Electricity  has  a  very  great  deal  to  contend  against — 
violent  enemies  and  injudicious  friends.  The  writer  had  a  man 
in  his  office  one  day,  discussing  a  new  method  of  propulson  or 
traction,  and  in  reply  to  a  comment  on  one  piece  of  mechan- 
ism, got  the  answer,  "  Well,  I  haven't  thoroughly  worked  up 
that  little  point  yet,  and  don't  quite  see  my  way  to  it,  but  I  guess 
electricity  will  manage  it  somehow."  And  so  electricity  has  to 
"  manage  it  somehow "  in  all  kinds  of  adverse  conditions, 
against  prejudice,  ignorance,  neglect  and  abuse.  It  says  a  great 
deal  for  the  inherent  vitality  of  electrical  enterprises  generally, 
that  they  are  so  popular,  for  it  seems  impossible  to  find  a  busi- 
ness which  is  less  thoroughly  understood  and  which  is  run  with 
less  educated  intelligence.  The  conditions  which  contribute  to 
the  success  of  an  electrical  enterprise — commercial,  practical, 
preliminary  or  operative — are  completely  lost  sight  of,  if  ever 
they  did  receive  consideration,  and  we  find  small  central  sta- 
tions in  every  part  of  Canada  that  actually  "  run  "  themselves, 
for  all  the  attention  that  is  given  them  from  a  business  point  of 
view.  So  long  as  the  receipts  are  somewhat  higher  than  the 
operating  expenses  the  owners  are  satisfied,  and  the  interior 
economy  of  the  plant  is  ndt  thought  of,  much  less  understood. 
It  seems  hard  to  understand  why  the  shrewd  business  methods 
that  achieve  success  in  other  branches  of  manufacture,  should 
not  be  applied  to  the  production  of  electric  current,  and  in  the 
management  of  enterprises  involving  its  use.  The  object  of  all 
the  machinery  and  apparatus  in  a  lighting  station  being  the  in- 
candescence of  the  little  25c  bulb,  what  percentage  of  the  men 
who  are  responsible  for  the  business  management  of  such  sta- 
tions know  anything  of  the  commercial  conditions  under  >vhich 
that  bulb  will  produce  the  best  dividend  ?  How  maxiy  of  them 
study  "  lighting  "  from  a  broad  standpoint,  as  a  legitimate  busi- 
ness ?  There  are  very  few  stations  where  it  can  be  said  that  a 
pound  of  coal  at  the  boiler  door,  can  be  traced  through  its  vari- 
ous changes,  until  it  finally  bursts  out  into  light  in  the  lamp,  and 
that  every  heat  unit  can  be  accounted  for.  Until  this  can  be 
done,  the  station  must  be  said  to  run  itself,  and  all  claims  of 
strict  economy  are  worth  nothmg,  for  it  is  only  by  means  of 
watching  this  pound  of  fuel  throughout  its  course  that  its  pei- 
formance  can  really  be  checked  and  its  little  delinquencies 
remedied. 

If  careful  scrutiny  and  the  most  rigid  application  of  business 
principles  are  important  in  electric  lighting  enterprises,  they  can 
truly  be  said  to  be  the  very  life  of  an  electric  transportation 
business.  An  enterprise  having  for  its  object  the  transportation 
of  large  numbers  of  passengers  and  quantities  of  freight,  in- 
volves the  consideration  of  so  many  main  and  side  issues,  so 
many  commercial  as  well  as  practical  questions,  that  as  a  rule 
we  might  expect  better  results  to  be  worked  out  in  such  a  case, 
than  in  one  when  it  is  simply  a  question  ot  light.  The  necessity 
for  the  careful  consideration  of  such  matters  as  route,  rights  of 
way,  terms  of  franchises,  contracts  for  freighting  and  such  purely 
commercial  questions,  would  seem  naturally  to  lead  to  a  more 
thorough  investigation  into,  and  therefore  a  much  better  and 
more  comprehensive  grasp  of  the  purely  practical  features  of  the 
transportation.  In  fact,  in  the  latter  class  of  enterprise,  "trans- 
portation "  is  recognized  to  be  the  aim  and  object,  and  the  broad 
pi  inciples  underlying  the  successful  prosecution  of  such  a  busi- 
,;iess  are  more  thoroughly  understood,  "electricity"  being  properly 
regarded  as  a  means  only,  whereas,  in  the  former  class,  this 
generalization  is  not  made;  there  is  no  study  of  the  broad,  funda 
mental  principles  of  "  lighting,"  and  consequently,  not  the  same 
success.  In  this  connection  it  is  a  somewhat  significant  fact  that, 
although  cases  are  not  infrequent,  of  electric  light  enterprises 
earning  no 'dividends,  we  do  not  hear  of  electric  railways  failing 
of  success  in  that  respect — the  reason  being  that  one  set  of  en- 
terprises is  managed  on  business  principles,  whilst  the  other  is  not. 

While  electricity  seems  to  offer  a  better  solution  of  the  various 
practical  problems  encountered  in  the  working  out  of  an  urban. 


or  interurban,  transportation  scheme,  neither  electricity  nor  any 
other  force  can  make  business,  the  possibility  of  which  must  be 
pre-existent  ;  and  a  very  instructive  example  of  how  such  a  busi- 
ness may  be  worked  up  is  afforded  by  the  Gait  &  Preston  Street 
Railway  Co.,  using  electricity  in  connection  with  a  steam  dummy 
as  its  motive  power. 

This  railway  runs  between  the  towns  of  Gait  and  Preston,  a 
distance  of  a  little  over  four  miles,  and  is  going  to  be  extended 
to  Hespeler,  another  stretch  of  about  four  miles.  The  power 
house,  being  at  Preston,  will  thus  be  at  about  the  centre  of  the 
track.  The  C.  P  R.  runs  through  Gait,  and  the  G.  T.  R.  has 
stations  at  Gait,  Preston  and  Hespeler.  At  Preston  are  situated 
several  flourishing  businesses  :  furniture  factories,  foundries, 
woollen  mills,  grist  mills,  &c.;  and  in  Gait  are  the  best  educa- 
tional establishments  and  high  class  stores  of  the  surrounding 
country.  The  fact  that  the  C.  P.  Ry.  does  not  touch  Preston 
was  at  once  taken  ad\'antage  of  by  the  directors  of  the  Electric 
Railway  Co.,  who  arranged  to  afford  to  Preston  a  competitive 
outlet  by  running  in  connection  with  the  C.  P.  R.  themselves. 
Goods  can  be  booked  at  any  station  on  the  C.  P.  R.  to  or  from 
Preston,  and  between  Gait  and  the  latter  place  are  handled,  in 
the  C.  P.  R.  cars,  by  the  G.  &  P.  railway,  who  use  for  this  pur- 
pose a  steam  dummy  engine.  An  amount  of  freight  averaging 
no  tons  a  month,  is  handled  in  this  way  in  direct  competition 
with  the  G.  T.  Railway  ;  the  advantage  to  consumers  being 
that  the  G.  &  P.  Railway  has  switch  tracks  right  into  its 
patrons'  yards,  whereas  the  Grand  Trunk  deposits  goods  at  its 
own  depot.  A  special  attempt  was  made  to  induce  business  by 
getting  the  large  factory  men  in  both  termini  interested  in  the 
road,  and  with  great  and  evident  advantage.  Here  then  is  a 
good  foundation  for  dividends.  Special  inducements  are  held 
out  to  capture  certain  classes  of  business  :  school  tickets  at 
greatly  1  educed  rates  are  sold  to  scholars,  and  special  arrange- 
ments made  for  their  comfort.  Commutation  tickets  are  also 
sold,  either  for  local  use  in  Gait  only,  or  for  use  between  termini. 
A  special  feature  is  the  freighting  business  for  lighter  packages. 
Two  cars  only  are  run  on  this  load,  one  of  which  is  a  double- 
truck,  40  foot  car,  divided  into  compartments,  one  for  passengers 
and  the  other  for  small  freight.  This  question  of  small  freight 
is  one  of  particular  interest  in  all  interurban  railways,  which  may 
not  be  so  favorably  situated  as  is  the  G.  &  P.  Railway  Co.,  with 
respect  to  railway  co-operation.  It  is  a  class  of  business  that  is 
capable  of  very  considerable  extension  under  enterprising  man-  - 
agement,  and  productive  of  great  profit. 

The  accounting  department,  which  is  in  the  hands  ot  Mr.  W. 
H.  Lutz,  the  Secretary  of  the  Company,  is  so  managed  that  any 
disbursement  can  be  at  once  traced  to  its  cause,  and,  by  the 
voucher  system,  is  without  any  difficulty  debited  under  its  proper 
heading,  whether  "operation,"  "maintenance,"  or  other.  The 
practical  part  of  the  electric  system  is  under  the  superin- 
tendence of  Mr.  A.  Lea,  who  is  well  qualified  to  care  for  it,  by 
both  technical  knowledge  and  actual  experience.  It  jvas  orig- 
inally proposed  by  a  gentleman  interested  in  the  undertaking  to 
do  without  an  electrical  superintendent,  for  the  sake  of  economy, 
and  to  let  the  "  electrician  "  of  the  local  arc  plant  take  a  "  look 
over  the  machinery  now  and  again."  The  company  is  greatly 
to  be  congiatulated  on  having  escaped  this  peril.  That  sort  of 
economy  is  whit  generally  results  in  a  beiiutiful  scrap  heap. 

The  practical  features  of  this  enterprise  are  just  as  admirable 
as  its  business  arrangement.  The  track  is  56  lb.  Tee.  rails,  laid 
to  a  gauge  of  4  ft.  8^  in.;  placed  on  ties,  spaced  2  ft.  centre  to 
centre,  with  8  in,  face.  It  is  single  bonded,  with,  I  believe,  no 
supplementary  return.  The  route  is  in  general  undulating,  with 
slight  curves  and  grades  ;  one  icq  ft.  curve  being  on  a  5%  grade 
1200  feet  long.  A  No.  oooo  (four  o)  feeder  runs  along  the  track 
and  is  tapped  to  the  trolley  wire  every  five  or  six  poles,  The 
power  house  itself  is  very  compactly  laid  out,  containing  two 
boilers,  two  compound  Wheelock  enginej,  so  arranged  on  the 
same  shaft  that  they  may  be  clutched  together  ;  and  as  yet,  one 
Westinghouse  175  ampere  generator.  The  two  cars  have  each 
two  30  H.P.  Westinghouse  motors,  mounted  on  Taylor  trucks 
with  cars  built  by  the  Ottawa  Car  Co.,  and  heated  by  electric 


March,  1895 


heaters.  The  series  parallel  controller  is  used.  The  engines 
are  each  rated  at  130  H.P.  The  proper  and  economical  propor- 
tioning of  the  various  parts  of  a  power  house  is  always  a  more 
difficult  matter  with  a  small  plant  or  road  than  with  a  large  one, 
and  a  iniich  greater  margin  must  be.  allowed  in  a  small  one. 
Thus  the  proportioning  in  this  plant — 130  H.P.  steam,  117  H.P. 
generator  and  120  H.P.  in  motors,  is  probably  as  good  as  any 
with  only  two  cars,  which  may  both  be  starting  on  a  grade  at 
once.  Especially  is  this  so  in  summer,  when  a  load  of  240  per- 
sons has  been  carried  on  one  motorcar  and  a  trailer.    On  a  road 


SPARKS. 

There  is  a  rumor  to  the  effect  that  it  is  the  intention  of  the  C  P.  R. 
/  Co.  to  utilize  the  power  at  Keewatin  to  operate  by  electricity  their  trains 
beteen  Port  Arthur  and  Moosi'j;iw. 

Messrs.  Thos.  Elliott,  C.  H.  Waterous  and  others  are  applying  for  a 
^  charter  to  build  radial  electric  railways  from  Brantford,  Ont. ,  to  Paris, 
Gait,  Simcoe,  Port  Dover  and  other  places. 

Mr.  J.  M.  Campbell,  manager  of  the  Kingston  Electric  Light  Co.,  is  said 
■  to  be  one  of  the  principal  promoters  of  the  proposed  Kingston  and 
Gananoque  electric  railway.    It  is  said  to  be  Mr.  Campbell's  intention  to 
reside  at  Gananoque  in  the  future. 
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running  a  greater  number  of  cars,  ainuch  greater  economy  could 
be  effected  at  equal  efficiency. 

The  steam  plant  is, so  arranged  that  the  feed  water  from  the 
hot  well  is  heated  by  the  exhaust  steam  from  the  low  pressure 
cylinder,  on  its  way  to  the  condenser.  It  is  run  into  the  hot. 
well  from  the  condenser  at  a  temperature  of  about  90°,  and  is 
raised  to  about  112°  in  the  heater. 

The  two  cars  are  housed  right  in  the  power  house-^a  track 
(with  pit)  having  been  run  up  alony  one  side  of  the  engine  room, 
but  it  is  the  intention  of  the  Company  to  build  a  regular  car  barn 
when  their  extension  is  completed.  .  , 

The  two  cars  are  served  by  three  sets  of  conductors  and 
motormen  ;  motor  and  overhead  repairs  being  done  by  the  set 
that  is  "off,"  who  are  paid  extra  for  this  service.  One  trackman 
is  constantly  employed  on  the  rails,  &c. 

This  road  has  not  been  running  long  enough  to  arrive  at  any 
satisfactory  figures  as  to  the  cost  of  running  per  car  mile,  for 
maintenance,  fuel,  &c.,  or  to  give  the  results  of  experience  with 
its  various  kinds  of  apparatus  ;  but  under  its  very  capable  busi- 
ness and  practical  management,  no  doubt  these  figures  will  work 

out  well  in  comparison  with  data  obtained  from  larger  and  more 
established  roads. 

It  is  greatly  to  be  regretted  that,  even  in  this  otherwise  satis- 
factory plant,  injudicious  prelimininary  design  should  be  able  to 
affect  subsequent  working.  The  general  disposition  of  the 
boilers,  engines  and  dynamos  will,  by  reference  to  the  diagram, 
be  seen  to  be  such  as  to  necessitate  much  more  piping  than 
good  design  would  call  for,  as  well  as  a  very  clumsy  inethod  of 
changing  the  generator  from  one  engine  to  the  other. 

Belting  back  from  the  engine  to  the  generator  has  the  effect 
of  pushing  the  latter  away  into  a  coiner,  while  the  piping  is  un- 
necessarily lengthened,  with  all  the  consequent  loss  in  fall  of 
pressure,  condensation,  &c.  There  is  plenty  of  room  to  belt  for- 
ward, and  the  cylinders  might  then  have  been  almost  against 
the  boiler  room  wall.  And  the  method  of  changmg  engines  is 
humorous  in  its  simplicity.  In  order  to  run  the  generator  off 
engine  B,  it  is  necessary  to  stop  engine  A,  close  the  clutch  by 
dropping  a  pin  in  the  hole  indicated,  take  off  the  connecting  rod 
of  engine  A  entirely,  and  then  start  up  B,  which  thus  has  to  run 
not  only  the  generator  but  also  A's  flywheel.  The  fall  in  pressure 
between  the  boiler  and  the  high  pressure  cylinder  is  9  lbs.,  due 
entirely  to  this  injudicious  design. 


The  Mattawa  Electric  Light  and  Power  Co.  are  applying  for  power  to 
increase  their  capital  stock  to  $30,000. 


The  Hamilton  Street  Railway  Company  has  hit  upon  a  method  of 
increasing  traffic  during  the  winter  season,  corresponding  to  the  attraction 
of  suburban  parks  in  summer.  With  the  object  of  attracting  crowds  of 
skaters  to  the  bay,  the  company  keep  clear  of  snow  a  wide  strip  of  ice, 
which  is  illuminated  by  the  rays  of  a  search  light  mounted  on  thereof  of  the 
power  house. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  §rifer  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS.  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  "^uilt  be  furnished  on  application. 


Sales  Department  : 

MONTREAL  : 
Bell   Telephone  Building. 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building. 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building. 
St.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 
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CANADIAN  GENERAL  ELECTRIC  GO. 


(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE; 

65-71  ]B^ront  Street  ^yy^est 
TORONTO,  ONT. 


1802  Notre  Dame  St. 
350  Main  Street 


Branch  Offices  and  Warerooms  : 


MONTREAL. 
WINNIPEG. 


138  Hollis  Street 
Granville  Street 


HALIFAX. 
VANCOUVER. 


PETERBOROUGH    WORKS— LARGE   DOUBLE    UNIT   FOR    MONTREAL   RAILWAY,  ASSEMBLINCi 

PRIOR  TO  SHIPMENT. 

MULTIPOLAR  RAILWAY  GENERATORS 


Belt  Driven  or  Direct  Connected 

Our  Railway  Generators  have  established  themselves  as  the  standard  for  economical 
and  satisfactory  operation,  and  are  used  exclusively  by  the  following  leading  rail- 
way companies  in  Canada  : — 

IVLontreal  Railway  -  6,000  Horse  F»ower 
Toronto  Railway  -  4,500  Horse  Power 

Ni£i>^£i.x»£(,  Fstlls  IP,  &  Ft.  Ry,  X,200  Horse  I*ower 

  ALSO  AT   

KINGSTON,  PETERBOROUGH,  BRANTFORD,  ST.  CATHARINES,  LONDON, 
PORT  ARTHUR,  ONT.;  WINNIPEG,  MAN.;  VANCOUVER,  WESTMINSTER,  B.C., 
YARMOUTH,  N.  S.,  etc. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


March,  1895 


CAJSIfiDlflH    ELECTI^lCfib  NEWS 


CANADIAN  GENERAL  ELECTRIC  GO 

(LIMITED) 


The  only  perfect  method  of  control 
IS  found  in  the  use  of  ...  . 

THE  TYPE  K,  SERIES  PARALLEL  CONTROLLER 


C.  G.  E.  800  Railway  Motor. 


C.G.E.  800  RAILWAY  MOTORS 

The  most  successful  motor  ever  introduced 


The  lightest  and  most  compact 
The  most  efficient  and  durable 
Absolutely  waterproof  and  dustproof 
Brushes  and  commutator  easily  accessible 


INVESTIGATE  THEIR  RECORD  ON  TORONTO  AND  MONTREAL  ROADS. 


Factories  : 

FeterTDoroiigli,  Onta^rio. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  correspondingr  with  Advertisers 
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SPARKS. 

A  charter  of  incorporation  is  being  applied  for 
by  the  IngersoU  Electric  Light  &  Power  Co.,  of 
Ingersoll,  Ont. 

A  very  enjoyable  sleighing  party  was  held  by 
the  night  staff  of  the  Bell  Telephone  Co,  Toronto, 
on  the  i2th  of  February. 

The  electric  welding  machine  recently  installed 
in  Uillies'  Carriage  Factory  at  Gananoque,  by  the 
General  Electric  Co..  is  said  to  be  giving  good 
satisfaction. 

The  electric  lighting  plant  at  Hespeler,  Ont., 
has  been  purchased  by  a  Mr.  Skinner.  The 
purchaser  has  not  decided  whether  to  operate  the 
plant  or  remove  it. 

Application  for  incorporation  is  to  be  made  for 
tbe  Hamilton  Storage  Battery  Co..  Limited,  with 
a  capital  stock  of  $io,oco.  The  applicants  are 
Dr.  Stark,  Dr.  0=borne,  W.  D.  Long,  G.  H. 
Bisby,  Geo.  Lowe,  Jos.  Farrell  and  H.  E.  Copp. 

The  earnings  of  the  Toronto  Street  Railway 
Co.  tor  February  were  $62,000,  working  expenses 
59  per  cent.,  or  10  per  cent,  less  than  during  the 
same  month  last  year.  The  net  earnings  for  the 
month  showed  an  increase  of  $7,200  above  those 
of  February,  1894. 

Petitions  are  being  circulated  in  Stratford,  ask- 
ing the  council  not  to  enter  into  a  five  years'  agree- 
meut  forelectric  street  lighting,  with  the  Stratford 
Gas  &  Electric  Lighting  Co.,  until  the  price  of 
gas  is  reduced,  or  until  tenders  have  been  received 
for  the  lighting  franchise. 

The  Winnipeg  Electric  Railway  Company  have 
distributed  along  their  lines  old  horse  cars  fitted 
up  with  stoves  and  otherwise  made  comfortable 
as  waiting  rooms.  In  such  a  climate  as  that  of 
Manitoba,  such  a  provision  will  doubtless  be  ap- 
preciated at  its  true  value  by  pussengers. 

A  report  of  the  city  electric  inspector  of  Vic- 
toria, B.  C.  shows  that  it  cost  the  municipality 
last  year  $97.95  per  annum  for  each  arc  light, 
running  five  and  one-quarter  hours  per  day.  It 
is  claimed  that  when  the  improvements  which  are 
now  being  made  to  the  plant  are  completed,  the 
cost  will  be  reduced  to  $80.00  per  lamp  per  year, 
including  interest  and  sinking  fund.  The  mu- 
nicipality operate  300  arc  lamps. 

The  City  Engineer  of  Toronto,  has  recom- 
mended that  under  the  requirements  of  clause 
38,  of  the  agreement  between  the  Toronto  Rail- 
way Co.  and  the  City,  .the  carrying  capacity  of 
ordinary  closed  cars  be  limited  to  fifty  per  cent, 
above  their  seating  capacity  (allowing  a  space  of 
18  inches  on  the  seat  for  each  person)  and  that 
open  cars  be  limited  to  their  seating  capacity. 
He  further  recommends  that  in  order  to  avoid 
disputes,  a  noiice  should  be  posted  in  each  car, 
stating  the  exact  number  of  passengers  it  is  allow- 
ed to  carry. 

A  nnmber  of  Ottawa  men  are  said  to  be  en- 
deavoring to  secure  control  of  a  tramway  line  at 
Kingston,  Jamica.  The  line  is  at  present  operat- 
ed with  mules,  and  extends  through  the  city  and 
seven  miles  outside  to  a  large  hotel  which  was 
erected  at  the  time  of  the  Jamaica  exhibition,  and 
which  is  said  to  have  proved  a  very  successful  en- 
terprise. Mr.  C.  Berkeley  Powell  has  gone  to 
Jamaica  on  behalf  of  the  Ottawa  syndicate  to  see 
what  can  be  done.  It  is  understood  to  be  the  in- 
tention III  substitute  electricity  tor  animal  power, 
should  the  syndicate  get  control  of  the  present 
line,  the  franchise  for  which  expires  in  October 
next,  and  endeavor  to  secure  a  franchise  for  a 
new  line,  if  the  present  one  cannot  be  got  ;  also 
to  construct  electric  roads  to  supply  communica- 
tion between  the  sugar  plantations  on  the  island. 

DUMMY  ENGINE  WANTED 

Sesond-hand,  in  good  order;  cylinders  10  by  14  or 
larger.    Would  rent  for  one  year  or  buy. 

.  W.  N.  MYLKS,  H.  8[  D.  R.  Co., 

Hamilton,  Ont. 


FOR  SALE 

25  Arc  Dynamo,  Reliance  system,  with  wire,  lamps, 
pulleys,  cross-arms,  pins,  etc.;  cheap  for  <jiiick  sale. 
Write  for  prices    THOMAS.  R.  KO.STER,  Tara,  Ont. 


The  series  of  moonlight  tables  for  1895,  now 
appearing  in  the  Electrical  News  were  com- 
piled by  the  Cleveland  Carbon  Co. ,  Cleveland, 
Ohio. 

Notice  is  given  that  application  will  be  made 
by  the  Hamilton  Radial  Electric  Railway  Com- 
pany to  the  Legislature  of  Ontario  for  an  Act  to 
amend  the  Act  of  incorporation,  by  providing 
that  the  said  company  shall  have  authority  to 
operate  the  Guelph  and  Berlin  branches  of  the 
said  railway  by  steam  as  well  as  by  electric  power 
and  increasing  the  bonding  powers  of  the  com- 
gany  in  respect  of  such  portions  of  the  said  rail- 
way as  may  be  constructed  for  operation  by  steam 
power. 


At  a  recent  meeting  of  the  Hubbell  Primary 
Battery  Co.,  of  the  organization  of  which  at 
Ottawa,  mention  was  made  in  a  recent  number  of 
ihe  Electrical  News,  the  following  gentlemen 
were  elected  directors  ol  the  company: — Messrs. 
J.  W.  McRae,  Dr.  A.  A.  Henderson,  N.  C. 
Sparks,  H.  B.  Spencer,  Archie  Stewart,  J.  R. 
Trudeau,  S.  M.  Rogers  and  E.  F.  Hubbell.  At 
a  subsequent  meeting  of  the  directors,  Dr.  Hen- 
derson was  elected  president,  F.  C.  Sparks,  vice- 
president,  and  E.  F.  Hubbell,  secretary-treasurer. 
Satisfactory  tests  of  the  Hubbell  Battery  are  said 
to  have  been  made,  and  the  directors  express 
their  intention  of  proceeding  immediately  with 
Its  manufacture. 


STEAM  ENGINEERING 

( Stationa7y ,  Locomotive  or  Maritiej  :  Klechamcs  ;  Mechanical  Drawing  ;  Electricity  \ 
Archileciure :  Architectural  Drawing  and  Designing  :  Masonry;  Carpentry  and  Join- 
ery :  Ornatnental  and  Structura'  Iron  Work  ;  Railroad  Engineering  ;  Bridge  Engineer- 
ing :  Municipal  Engineering  ;  Plumbing  and  Heating ;  Cva  '  and  .Metal  Mining  :  Pros- 
pecting, and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw 
and  Letter  The  steam  engineering  course  is  intended  to  qual  fy  engineers  to  secure 
Licenses.    Send  for  Free  Circular,  statirg  the  subject  you  wish  to  study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa. 


GEO.  WHrlTE.  -  FR/VSER 

C.  E.,  D.T.  S. 

CONSULTING  ELECTRICAL  ENGINEER 

•  •  • 

Specialties  : 

Specifications  for  Municipal  Plants 

Advice  on  Station  Management 


18  Imperial  Loan  Building 


TORONTO 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  manufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY  fl   Sf\MPLE  LOT 


[registered.] 


JOHN  STARR,  SON  &  GO.,  Ltd.  -  Halifax,  N.S. 


■  SD66ial  Bell  pylleus  ■ 


FOR 

MOTORS  and  DYNAMOS 

OUR  Special  Dynamo  Pulley  has  been  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  is  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  liest  belt  transmission  surface  ;  reduces 
belt  tensioTi  and  journal  friction  to  a  minimum  ;  runs 
nearly  noiseless;  extra  strength  (all  made  for  double  belt); 
will  not  "  fly  to  pieces  ";  construction  is  of  highest  order. 
It  mote  than  "fills  the  bill." 

This  pulley  was  used  with  great  success  on  Electric 
Motors  and  Dynamos  at  the  World's  Columbian  Exposi- 
tion, doing  the  heaviest  service,  and  was  the  only  Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  the  rim. 

SOLE  MANUFACTURERS: 

DOOGE  W^OOO  SPLIT  PULLEY  CO. 

HH  KING  STREEl   WEST,  TORONTO. 


March,  1895 


CflNflDlflH    EliECTRICflli  NEWS 


III. 


ROBIN,  SADLER  &  HAWORTH 

mANUFACTaRERS  OF 

OAK-TANNED  LEATHER  BELTING 

/MONTREAL  AND  TORONTO 


PULLEYS 
SHAFTING 
HANGERS 


#  MACHINE  •  Steel  Rim  Pulleys  are  practically 

^           MOULDED  ^  unbreakable,  are  lighter  and  easier  on 

9  ci-Bd    DIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

0  AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMZiilT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


AHEARN  & SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


from  vvhich  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresDondins?  with  Advertise-? 
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C.  W.  HENDERSON  Manufacturer anJContraclor  ELECTRICAL  SUPPLIES 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 

44  Bleury  Street  . 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Apparatus  and  Machinery.  qJi 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


{CORNER  JURORS) 


.  .  .  MONTREAL 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method-    Thorough  innruction  with  Free  Apparatus,  illustrated  in  July  issue  of  Canadian  Electrical  News.       Circulars  Free. 
 .Scientific  Machinist,  S.  Water  St.,  Cleveland,  O  


OAK 
TANNED 


TORONTO 

22  FRONT  STREET  EAST 
TelepUoHe  475. 


BELTING 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  &  WILCOX 

WATER  TUBE  STEAM  BOILER 

;    :    ;   IS  NOW  BUILT  IJS    CANADA    :    :  : 
Suitable  for  all  purposes — Mills,   Electric   Lighting  and  Railways,  Heating,  Etc. 
Oinre]:*  1,500,000  Hox>se  Poinrex*  in  use 


Send  for  our  book,  Steam — Free  on  application. 


Full  information  and  Estimates  furnished. 


Head  Office:  415  BO  AMID  OF  TRADE  BVILDING,  MONTREAL. 

W/Vl.  T.  BONNER      :       General  Argent  for  Canada 

Sl:Lops  a.t  Belleville,  Ont. 


GflLGUTT'S 

Boiler  Improvement 


Any  person  using  a  Steam  Boiler  can  save  50  per  cent, 
of  their  fuel  and  get  50  per  cent,  more  power  out  of 
their  boiler  hy  having 

cmcyn's  mm-mi  mmim] 

attached,  'flic  exiiensc  is  only  a  trifle  compared  to  tiie 
saving  derived.  Send  for  Circular,  l!ox  55,  Peter- 
borough, Ont. 

Peterboroug-h  Steam 
—  Boiler  Company 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
lected by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


I 


vJ^-:-i  V- .   .1 ;  ■  •  A!^      #!A  A 


CANADIAN 


I T0  W  W  W  %V 
A  /a\  A 


|NC 


NGINEERING 


Jim 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  4. 


APRIL,  1895 


PRICE  10  CENTS 
$1.00  Per  Year. 


1000  LT.  ALTERNATOR — REVOLUTIONS  660. 


W.  A.  JOHNSON  ELECTRIC  CO. 

CONIRflGTING  ELECIRIG  ENGINEERS.^—   34  YORK  STREET,  TORONTO,  CflNBDI. 

Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHASE  MOTORS 

SINGLE  m  AND  IHREE  PHASE  POWER  AND  LIGHT  ALTERNATORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RAILWAr  GENERATORS  AND  STEEL  MOTORS. 

WflGNER  TRfVNSFOMERS    ^    DUNGf\N  METERS. 


VDLCABIZED  FIBRE  CO.  — — -  — 

so..  «.N„Bs  OP  HAED  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors^  Red,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DeY  ST.,  NE.W  YORK. 


We  Make  a  Specialty  of  ...  . 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

m  ARC  LAAPS  i" 

 FOR  

Series,  Alternating  and  Direct  Current 
Incandescent  Circuits — 

Will  Ship  Lamps  on  Approval  — o —  Prices  fro'm  $12  to  $25  E.ach 

WRITE  for  particulars 

TME  TMOmPSON  ELECTRIC  CO. 

WATERFORD,  ONTARIO 
•SI- —  Manufacturers  all  kinds  Electrical  Apparatus  ^ 
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Montreal  Insulated  Wire  Works, 
J.  ROSS,  SON  &  GO. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


MANUFACTUREK.S  OF 


INSULATED 
ELEGTRIGWIRES 

And  Wires  for  Annunciators, 
Offices,   Matftiets  and 
Dyna.nios. 


Factory:  41 X  William  St., 

MONTREAL. 

Orders  solicited  and  carefully  executed. 

p.  O.  Box.  1496. 

E.  GftRL  BREITHftUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


GEO.  WHITE-FRASER 

C.E.,  D.T.S.,  A.  AM.  INST.  ELEC.  ENG. 


CONSULTING 


ELEGTRIGAL  ENGINEER 

Electric  Railways  and  Electric  Light. 
18  Imperial  Loan  Building       -  TORONTO 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and,  public  works. 

The  recognized  medium   for  advertise- 
ments for   '  Tenders.' 


1 


I  CANADIAN  CONTRACT  RECORDi 

TORONTO.  3 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware  increhants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

HIJIil.lSHEKS 

10  I'kont  Si.  R.        -  Toronto. 


i  F.  PIIIP8  m 


i 


■  MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 


^     Magnet  Wire,  Office  and  Annunciator  Wire, 


Rubber  Covered  Wire,  Lead  Encased  Wire, 


TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 


Providence  R.  I.:  American  Electrical  Worlis. 


Montreal,  Canada. 


The  Beardmore  Belting  Co. 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


39  FRONT  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


HE  above  cut  represents  a  Robb-Armstrong  Engine 
I     direct  connected  with  dynamo.    Simple,  Tandem,  or 
Cross  Compound  En.sfines  may  be  used  combined  with 
any  standard  type  of  Dynamo. 

ROBB  ENGINEERING  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont,  Travelling  Agent. 
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FOR  SALE 

25  Arc  Dynamo,  Reliance  system,  with  wire,  lamps, 
pulleys,  cross-arms,  pins,  etc.;  clieap  for  quick  sale. 
Write  for  prices    THOMAS.  R.  FOSTER,  Tara,  Ont. 


THE  UNDERSKiNKD  HAS  FOR  SALb:  THE 
following  Machinery,  etc.,  of  the  Reliance  Electric 
Manufacturing  Co.'s  make,  and  all  in  good  order, 
viz.,  1  35-light  8  ampere  dynamo  with  base  blocks,  24 
arc  lights,  1  single  station  switch,  2  lightning  arresters, 
and  I  current  indicator,  all  in  Toronto  ;  1  40-light  6 
ampere  dynamo,  also  i  400-light  alternator  complete, 
with  exciter  and  all  necessary  station  fixtures  ;  these 
articles  must  be  sold  at  once,  and  offer  an  exceptional 
opportunity  to  purchasers.  Further  details  can  be 
given  and  machinery  can  be  viewed  on  application  to 
C.  S.  SCOTT,  28  James  Street,  Hamilton. 


^  1^  1^  "I"  ^  PROCURED  ON 
ELECTRICAL  INVENTIONS 


Bv  RIDOUT  &  MAYBEE,  ™3  bay  st 

A  pamphlet  on  patents  sen,t  free. 
"  RiDOUT  on  Patents,"  price  $5.50,  J 


TORONIO. 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPFINS, 

SIDB-BLOCKS 

AND  GKOSS-flKMS. 


WRITE  FOR  PARTICULARS. 


JOHN  J.  CARTSHORE  SnfJ 

Importer  and  Dealer  in 

STEEL  RAILS 

New  and  Seeond-Hand.   All  sections. 
Old  Material  Bought  and  Sold. 


G.  B.  W.  • 

SPECIflL-TIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 


ELECTRICITY 


Mechanics  ;  Mechanical  Drawing ;  Arckitectiire ;  Architectural  Drawing  and  DenKn- 
;  Masonry;  Carpentry  and  Joinery  ;  Ornamental  and  Structural  I  ron  Work;  Stearn 
Engineering  ;  (Stationary,  Locomotive  or  A'J a rine)  ;  Railroad  Engineering ;  Bridge  En- 
gineering ;  Municipal  Engineering ;  Plumbing  and  //eating  ;  Coal  and  Metal  Mining  ; 
Prospecting,  and  the  E.nglish  Branches.  Unlil  further  notice  experimental  apparatus  will 
be  furnished  free  to  students.  Send  for  Free  Circular,  stating  the  subject  you  wish  to 
study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa. 


"  STARR 

INCANDESCENT  LAMPS 

FULL  CANDLE  POWER 
LONG  LIFE  •  LOW  PRICE 

The  "  STARR  "  as  now  ipanufactured  with  new  and  improved 
bases,  etc.,  are  unequalled.    Made  with  standard  bases 
and  of  all  voltages  and  candle  power. 


TRY        SAMPLE  LOT 


REGISTERED.  | 


JOHN  STARR,  SON  &  60..  Ltd.  ■  ttalKax,  N.S. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tec  ed  by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


XEm  GOLDIE  St  m^C6lLLOCM  Co 


'Limited. 


Improved  Steam  E.ngin6s  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

WOOL  mmm,  mnwrn  Mii(;iiiii!,siMi[L,  mi\  m  mi  mmm 

Fire  £i>nd  Burglar  F*roof  Safes  and  Vault  Doors. 


^is^rTaT  atti^ntTOft  ^^^^^^         "wheelock"  improved  steam  engine 

!^r<W  ^^^ri^Twri  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT.  ONTARIO. 
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GfVLGUTT'S 

Boiler  Improveient 


Rny  person  using  a  Steam  Boiler  can  save  50  per  cent, 
of  their  fuel  and  ^et  50  per  cent,  more  power  out  of 
their  boiler  by  having 

MTT'S  M[R-TyB[  IPRQVEiWT 

attached.  The  expense  is  only  a  trifle  compared  to  the 
saving  derived.  Send  for  Circular,  Box  55,  Peter- 
borough, Ont. 

Peterbjrough  Steam 
Boiler  Company 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLY  PAID  UP,  $5,000,000 

....  Manufacturer.';  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


LONR  Dl.STANCE  TrANSMIS.SION  A  SrECIAI.TY. 


TRADE  MARK. 


MUNDERLOH  &  CO.,  ^^^^^  MONTREAL 


m  m 


(I 


0\  trom  I  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  other  Dur- 
Doses. 


MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 

JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fartic-ala.rs  on.  Applicatiom. . 


NORTHEY  MFG.  GO. 


LIIVIITEO 


Toronto  .... 

...ONTf\RIO 


MANUFACTURERS  OF 


STEAM 

AND 


PUMPS 


For  General  Water  Supply 
and  Fire  Protection. 

BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 

CONDEN^SERS,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 

THE  JONES  &  MOORE  ELECTRIC  CO. 

Telephone  2310.  manufacturers  ok 

DYNf^MQS  +  MOTORS  *  SUPPLIES 

write  for  Frices  fc,  York  Street,  TORONTO 


Street  Cars 


.  .  OUR  SPECIALTY  .  .  . 


PA5GERSON  &  CORBIIM 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  GATHARINES.  ONT. 


E 


T  nr^TPir^Af  QTIPPT  IPQ  Lamps,  wires,  Cords,  Switches, 
LCv_>  1  rVlV^ML  OUrrL^lCO,    .  .  and  Fittings  generally  .  . 


Get  our  prices  before  buying  

Repairs  made  quickly  and  at  reasonable  prices. 


TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West  TORONTO 
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AND 
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THE  INCANDESCENT  LIGHT  CO.  OF  TORONTO. 

We  illustrate  and  describe  herewith  the  central  station  of  the 
above  company.  The  building  was  erected  in  1889  and  the 
foundations  rest  on  good  solid  clay.  It  does  not  cover  the 
entire  lot,  which  has  a  frontage  of  100  feet  and  a  depth  of 
about  175  feet,  enough  ground  having  been  left  for  future  ex- 
tensions. 

The  boiler  room  occupies  a  space  at  the  rear  or  west  end  of 
the  building  56  feet  wide  by  65  feet  long,  and  is  separated 
from  the  engine  and  dynamo  room  by  a  solid  brick  wall.  There 
are  eight  boilers— six  return  flue  and  two  Babcock  &  Wilcox 
water  tube,  the  former  being  rated  at  175  h.  p.  each  and  the 
latter  at  400 
h.p.  each,  mak- 
ing a  total  of 
i85oh.p.  Each 
boiler  is  pro- 
vided with  a 
separate  dam- 
per and  in  the 
breec h  i n g  is 
placed  another 
damper  con- 
trolled auto- 
matically. 

Coal  is  de- 
livered direct 
from  the  teams 
into  the  coal 
hole,  and  de- 
s  c  e  n  d  s  by 
gravitation  to 
boiler  room 
floor,  and  is 
then  wheeled 
to  the  various 

boilers  as  requiied.  It  is  carefully  weighed  and  each  fireman 
keeps  accurate  account  of  the  amount  of  coal  burned  during  his 
run.  The  ashes  are  removed  by  an  endless  belt  with  steel 
buckets  driven  by  a  2  h.  p.  motor,  and  are  raised  a  height  of 
20  feet  and  dumped  into  a  chute  which  conveys  them  outside 
the  building. 

There  are  three  feed  pumps,  viz.,  two  duplex  and  one  tandem 
compound.  The  feed  water  pipes  are  so  arranged  that  water 
can  be  taken  from  either  of  the  main  pipes  indicated  on  ground 
floor  plan  (Fig.  i;,  and  also  from  the  well  outside  of  the  build- 
ing. The  drips  from  all  the  engines  run  into  this  well,  and 
whatever  heat  is  got  from  same  is  utilized.  The  water  is  pumped 
through  Wainright  exhaust  steam  heaters  and  enters  the  boilers 
at  about  200°  Fah.  Water  is  supplied  from  the  city  mains  by 
meter  measurement.  There  are  two  smoke  stacks,  the  positions 
of  which  are  shown  on  Fig.  i,  their  heights  being  100  feet  and 
150  feet  respectively.  At  present  the  two  water  tube  boilers  are 
connected  to  the  latter,  which  is  of  sufficient  capacity  for  at 
least  2,500  h.  p.  in  boilers. 

The  engine  and  dynamo  room  is  56  feet  wide  by  about  1 1 5 
feet  long.  Fig.  i  shows  the  general  layout  of  the  plant  and  Fig. 
2  shows  a  general  view  taken  from  one  end  of  the  room.  The 
engines  are  six  in  number,  viz.,  two  Straight  Lines,  three  Arming- 
ton  &  Sims,  and  one  Lake  Erie  Cross  Compound.    Owing  to  the 


The  Incandkscent  Light  Co.  of  Toronto — Fig.  2. 


station  being  situated  fully  a  mile  from  the  lake,  the  plant  is 
entirely  non-condensing.  The  figures  show  the  arrangement  so 
plainly  that  a  detailed  description  is  unnecessary. 

The  generators  are  of  the  Edison  type  throughout — the  two 
250  k.  w.  direct  connected  being  the  latest  addition,  having  been 
made  by  the  Canadian  General  Electi  ic  Company  at  Peierboro'. 
These  machines  have  been  running  right  along  since  they  were 
installed  over  eighteen  months  ago,  and  running  at  times  up  to 
300  k.  w.,  have  given  the  best  possible  satisfaction,  and  are  cer- 
tainly a  credit  to  the  builders  and  also  to  those  in  charge  for  the 
care  that  appears  to  have  been  taken  in  keeping  them  in  their 
present  first-class  condition.    It  may  be  mentioned  that  these 

were  the  first 
of  this  kind 
made  at  Peter- 
boro'.  The  di- 
mensions of 
the  vertical  en- 
gine are  :  19  x 
38  X  22  inch 
stroke,  130 
revolutions  per 
minute. 

The  switch- 
board shown 
in  Fig.  4  is 
divided  into 
three  sections 
— all  switches 
on  the  positive 
side  of  system 
in  one  section, 
all  negative 
switches  in  an- 
other, and  the 
neutral  in  an- 
other. The  position  of  same  is  shown  in  Fig.  i  and  Fig.  2.  It 
is  arranged  that  two  different  pressures  can  be  run,  but  owing 
to  the  peculiarity  of  the  load,  and  the  distribution  of  same  at 
times,  three  different  pressures  are  run  by  dividing  the  auxiliary 
bus.  We  described  in  our  February,  1894,  issue,  the  manner 
in  which  Mr.  Milne,  the  general  superintendent,  arranged  the 
switchboard  for  running  at  500  volts  for  street  railway  purposes, 
together  with  the  three-wire  system.  It  might  be  wel  for  our 
eaders  to  refer  to  that  again  and  take  in  Fig.  4  in  conjunction 
with  same,  seeing  we  have  now  a  more  general  description  of 
the  plant.  Fig.  3  represents  di  igrammatically  the  generators 
and  their  connections  to  switchboard — the  generators,  commenc- 
ing from  the  left  hand  side,  being  connected  in  pairs  to  their 
respective  engines,  and  are:  1st  pair,  two25ok.  w.;  2nd  and 
3rd  pairs,  100  k.  w.  each,  and  the  remaining  three  pairs  So  k.  w. 
each.  By  tracing  out  the  connections  it  will  be  clearly  seen  how 
the  three-wire  system  was  run  in  connection  with  the  500-volt 
system.  Recording  volt  meters  are  used  which  record  the  pres- 
sure at  the  junction  bo.xes  throughout  the  city.  A  careful  lecord 
is  kept  of  the  ampere  output,  which  is  plotted  on  a  chart  and 
kept  for  reference. 

All  current  is  sold  by  meter.  The  dayload  is  composed  chiefly 
of  motors,  there  being  almost  1000  h.  p.  connected  to  system. 
The  total  number  of  lights  connected  is  about  25,000.  The  station 
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has  run  day  and  night  since  it  commenced,  February,  1890,  with- 
out interruption.    It  is'a  model  of  cleanliness,  and  everything  ap- 
pears to  be  in  the  best  order,  and  speaks  well  for  those  in  charge 
The  service  given  by  the  company  is  of  excellent  character. 
Among  the  directors  of  the  company  may  be  mentioned  :  W. 


any  four-stranded  rope.  In  this  way  a  rope  is  formed  possessing 
extreme  flexibility,  and  the  fibres  will  not  break  by  bending  on 
each  other  when  run  on  pulleys,  the  rope  also  standing  elonga- 
tion or  stretching  some  twelve  inches  in  a  length  of  fifty  inches 
before  breakmg. 


U NDEHSRDUND  Tube  Shed 


D.  Matthews,  President  ;  W.  R.  Brock,  Vice-President  ;  H.  P. 
Dwight ;  Frederic  Nicholls,  Managing  Director. 

Mr.  James  Milne,  the  general  superintendent,  in  point  of 
natural  ability  and  education,  is  undoubtedly  one  of  the  most 
efficient  electricians  in  Canada  to-dav. 


TRANSMISSION. 

The  transmission  of  power  by  ropes  has  been  largely  resorted 
to  in  England,  the  preference  being  given  to  what  is  known 


G-rdujvId  PlajJ 

The  Incandescent  Light  Co.  of  Toronto— Fig.  i. 

ROPE  DRIVES. 

For  rope  drives,  the  common  rule  is  not  to  make  the  diame- 
ter of  the  smallest  pulley  less  than  thirty  times  the  diameter  of 
the  rope,  and  even  larger  than  this  is  to  be  preferred.  For  wire 
rope  it  should  be  still  more,  and  from  50  to  100  times  the  rope 
diameter  is  the  common  practice  when  these  are  used.  Except- 
ing for  very  long  transmissions,  the  wire  is  seldom  used  in  regu- 
lar driving,  as  its  weight  is  objectionable,  and  its  advantages  are 
not  enough  to  make  it  popular  over  manilla  or  cotton  ropes. 


The  Incandescent  Light  Co.  of  Toronto— Fig.  3. 


as  the  Lambeth  cotton  rope,  which  is  made  of  four  strands,  the 
centre  or  core  of  each  strand  being  bunched  and  slightly  twisted, 
the  outside  of  the  strand  having  a  covering  of  yarns  that  are 
firmly  twisted.  The  four  strands  are  further  laid  with  a  core 
in  the  centre  to  form  a  rope  and  twisted  in  the  same  way  as 


The  Bell  Telephone  Company  has  entered  an  action  against  the  Montreal 
Street  Railway  Co.,  claiming  the  sum  of  $27,000  damages  by  reason  of  in- 
terference with  the  working  of  their  lines,  by  disturbance  from  inductive 
currents  from  the  railway  company's  lines.  The  railway  company's  defence 
is  that  they  have  not  gone  beyond  the  rights  conferred  on  them  by  their  char- 
ter and  their  contract  with  the  city.    The  case  is  still  in  progress.- 
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LIGHTING  AND  ELECTRIC  LIGHTING  AS  A  BUSINESS. 

By  Geokgil  White-Fkaser,  E.E. 

"Applications  for  the  position  of  electrician  and  fireman  to 
operate  the  waterworks  and  electric  light  systems,  are  invited, 
etc."  This  is  an  advertisement  that  no  doubt  has  been  seen  by 
every  one  in  a  weekly  paper  recently  ;  and  has  electricity,  the 
baby  of  yesterday  and  the  giant  of  to-day,  the  science  of  Kelvin, 
Hertz,  Helmholz,  Edison,  turned  out  to  be  such  a  quack  that  the 
duties  of  "fireman  and  electrician"  can  be  efficiently  performed 
by  one  man  ?  It  is  almost  difficult  to  decide  from  what  stand- 
point to  criticize  this  combining  of  services,  whether  from  that 
of  economy  or  from  that  of  practical  engineering,  theory  or  prac- 
tice. From  whichever  side  it  be  looked  at  so  many  weak  points 
are  presented  that  it  really  seems  a  waste  of  energy  to  attack  it 
at  all.  The  fact,  however,  that  the  municipal  authorities  of  a 
certain  reputable  town  propose  to  operate  the  combined  depart- 
ments in  the  manner  indicated,  opens  up  such  a  vista  of  disas- 
trous mismanagement  that  for  the  credit  of  electticity  as  an 
illuminant,  and  for  the 
electrical  engineering 
profession  at  large,  some 
efforts  should  be  made 
to  bring  about  a  better 
comprehension  among 
those  interested  in  light- 
ing stations,  of  the  prin- 
ciples of  lighting  as  a 
business,  and  more  es- 
pecially of  the  economics 
of  electric  lighting. 

If  these  principles  and 
economics  received  any 
study  at  all,  a  most 
radical  and  comprehen- 
sive change  would  short- 
y  be  observed  in  the 
methods  followed  in  the 
operation  of  every  elec- 
tric plant  in  Canada,  al- 
ways excepting  some  few 
honorable  examples  of 
thoroughly  up-to-date 
practice  in  the  large 
towns  and  cities.  As  an 
example  of  the  violation 
of  one  of  the  most 
thoroughly  established 
principles  of  lighting — 
most  common  in  electric 
light  service — why  is 
almost  every  incandes- 
cent lamp  in  Ontario  in- 
stalled on  the  "flat  rate" 
basis  instead  of  on  the 
meter  basis  ?  Has  any 
one  ever  heard  of  a 

gas  company  contracting  with  consumers  at  so  much  per 
month  per  burner?  The  thing  seems  so  perfectly  obvious 
that  one  is  disinclined  to  weaken  the  position  by  descending 
from  generalities  to  particulars,  but  at  the  same  time  the 
methods  of  managing  stations  are  so  very  crude  that  one  is 
forced  to  conclude  that  no  argument  will  have  any  weight 
unless  it  is  copiously  illustrated.  "A"  has  ten  lamps  in  his 
house,  and  he  pays  a  certain  definite  sum  per  month  for  them^ 
whether  he  burns  them  or  not.  There  are  any  number  of  men 
who  would  burn  them  all  so  as  to  "get  their  money's  worth.'' 
Anyway,  since  A  does  not  benefit  himself  by  turning  out  a  lamp 
that  he  really  does  not  require,  the  chances  are  that  he  will  leave 
it  burning,  either  from  forgetfulness  or  from  meanness.  This 
means  reduced  profit  to  the  supplier.  Put  a  meter  in  A's  house 
and  watch.  Do  you  think  he  will  leave  his  bedroom  without 
shutting  off  the  lamp  ?  Not  much.  In  this  case  the  unneces- 
sary light  touches  his  pocket,  not  the  supplier,  and  he  econo- 
mizes. One  advantage  of  the  meter  basis  applies  more  particu- 
larly to  electric  lighting  and  will  be  referred  to  later.  This 
important  matter  seems  to  receive  no  consideration  at  all, 
although  it  lies  at  the  threshold  of  the  "dividend"  question. 


The  Incandescent  Light  Co.  of  Toronto — Fig.  4. 


Light  is  a  manifestation  of  energy,  and  is  accompanied  by 
more  or  less  heat,  as  the  optical  efficiency  of  the  transformation 
of  stored  into  radiant  energy  is  less  or  more  perfect.  In  propor- 
tion as  the  lengths  of  the  waves  set  up  in  the  ether  are  greater 
or  less,  so  will  the  transformation  of  stored  energy  produce  more 
heat  or  more  light.  Now,  coal  being  the  form  of  stored  energy 
most  frequently  used,  it  is  perfectly  plain  that  whether  more 
heat  or  more  light  is  produced  depends  entirely  on  how  the  coal 
is  burnt.  In  the  furnace  of  a  boiler,  for  instance,  the  design 
may  be  such  that  a  great  deal  more  heat  goes  up  the  chimney 
in  the  form  of  unconsumed  gases  than  is  utilized  to  raise  steam  ; 
or,  and  more  likely,  the  ignorance  of  fireman,  engineer  and 
superintendent  as  to  the  theory  of  combustion  and  its  applica- 
tions causes  the  same  waste.  No  sooner,  therefore,  do  we  begin 
to  study  the  economics  of  electric  lighting  than  we  find  a  fruitful 
source  of  unnecessary  expenditure  at  the  very  first  step.  It 
might  be  supposed  that  the  means  taken  to  guard  against  the 
introduction  of  waste  would  be  commensurate  with  the  liability 

towards  such  waste. 
Therefore,  where  quan- 
tities of  fuel  are  to  be 
consumed  to  produce 
steam  we  might  expect 
to  find  such  consumption 
being  watched  by  a  per- 
son who,  to  a  certain 
extent,  knew  what  was 
going  on,  and  was 
capable  of  detecting,  at 
least,  large  wastes  and 
of  remedying  them.  At 
this  important  strategi- 
cal point  we  generally 
find  placed  an  ordinary 
laborer,  who  gets  $1  or 
$1.25  per  day,  and  who 
knows  as  much  about 
combustion  as  combus- 
tion knows  about  him. 
If  an  engineer  be  em- 
ployed he  is  rarely  better 
than  a  fair  mechanic 
who  can  make  little  re- 
pairs and  do  odd  jobs. 
So  that,  actually,  at  the 
point  where  a  very  large 
waste  can  easily  occur 
"false  economy"  places 
the  very  man  who  is  least 
capable  of  checking  it. 

It  is  a  commercial 
principle  that  a  "busi- 
ness "  is  to  be  treated  as 
an  individual,  with 
whom  a  debit  and  a 
credit  account  is  kept, 
and  the  comparison  of  these  accounts  shows  profit '  or  loss. 
In  a  business  involving  the  manufacture  of  a  commodity  the 
general  accounts  are  divided  into  two  main  divisions — i,  the  cost 
of  production,  and  2,  the  cost  of  distribution  and  sile.  There 
will  be  one  complete  set  of  books  kept  by  the  factory,  and  a 
separate  set  kept  by  the  warehouse.  In  the  former  set  can  be 
traced  every  stage  in  the  manufacture,  from  purchase  of  raw 
material  to  delivery  at  warehouse  door  of  finished  product,  and 
great  importance  will  be  attached  to  returns  showing  (a^i  the 
quantity  of  such  product  in  comparison  with  the  quantities  of 
raw  material  used  ;  (b)  the  cost  of  the  product  {(or  wages, 
materials,  etc.)  at  various  points  in  its  progress  toward  completion. 
In  the  latter  will  be  set  forth  the  cost  of  handling  the  material 
from  its  delivery  by  the  factory  authorities  up  to  the  moment  it 
is  finally  disposed  of  to  a  consumer.  The  fiictory  will  be  debited 
with  the  cost  of  the  raw  material,  wages,  cost  of  power,  etc.,  and 
credited  with  the  amount  of  its  output  at  a  price  sufficient  to 
wipe  out  the  debit.  The  warehouse  again  will  be  debited  the 
cost  of  the  finished  product  it  receives  from  the  factory,  salaries 
of  clerks,  general  expenses  of  distribution  and  management  ;  and 
it  will  be  credited  with  the  receipts  on  sale  of  goods.    In  this 
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case  there  really  are  two  separate  businesses — a  mrinufacturing 
and  a  distributing.  It  is  just  as  necessary  for  the  factory  to 
know  the  amount  of  its  output  in  manufactured  goods  as  it  is 
for  the  warehouse  to  know  exactly  what  quantity  of  goods  have 
been  disposed  of.  If  the  warehouse  does  not  know  how  many 
articles  have  been  sold  for  a  certain  sum,  it  cannot  tell  whether 
they  have  been  sold  above  or  below  cost  price.  If  the  factory 
does  not  know  how  many  articles  have  been  manufactured  out  of 
a  certain  quantity  of  raw  material,  and  with  a  certain  expenditure 
for  wages,  etc.,  it  cannot  tell  how  much  those  articles  have  cost 
each  ;  it  cannot  tell  whether  half  the  raw  material  has  not  been 
pilfered  by  operatives  ;  in  fact  it  simplv  is  not  in  a  position  to  do 
business  against  competition  m  the  open  market,  and  a  business 
conducted  on  such  lines  would  very  rapidly  go  to  the  wall.  More- 
over, the  arrangement  of  the  books  would  be  such  that  returns 
might  be  made  showing  the  most  profitable  line  of  goods ;  the  di- 
rection in  which  other  lines  might  be  pushed,  that  one  particular 
goods  should  no  longer  be  manufactured ;  and  that  improvements 
in  the  material  or  design  ofanother  are  necessary  in  order  to  hold 
the  market.  In  fact  the  principles  on  which  such  a  business  is 
conducted  are  such  that  every  detail  can  be  examined  and  kept 
in  order  like  the  works  of  a  watch,  and  every  "tick"  sent  forth 
by  the  great  commercial  timepiece  of  the  world's  market  is 
promptly  echoed  within  its  little  case,  and  its  little  hands  move 
"  on  time." 

An  electric  light  or  power  business  differs  in  no  respect  from 
the  above.  Electric  current  is  manufactured  and  sold  for  various 
purposes.  Raw  material — coal — is  used,  wages  paid,  current 
produced,  distributed  and  disposed  of  It  really  includes  two 
businesses — the  generation  of  current  and  its  distribution  and 

ELECTRIC  BUSINESS. 


 f— — T  — '  T         li  -  /•/-//;  /-■ 


 „  LL  1 

COMMERCIAL  BUSINESS. 

sale — the  former  purely  practical,  the  latter  more  or  less  com- 
mercial.   A  diagram  will  clearly  set  forth  the  analogy. 

I  am  afraid,  however,  that  this  analogy  is  purely  a  paper  one, 
judging  from  actual  practice,  for  I  should  greatly  like  to  hear 
of  five  stations  in  Ontario  that  can  tell  what  their  output  is.  I 
do  not  mean  that  take  periodic  readings  of  their  ammeters  and 
so  construct  a  sort  of  curve  which  gives  them  a  fairly  approxi- 
mate notion  of  it,  but  that  can  say  that  as  a  result  of  a  month's 
running  their  output  has  been  so  many  kilowatts  and  can  prove 
it.  The  writer  knows  of  a  very  nice  little  plant,  the  engineer  of 
which  makes  a  report  every  morning  to  the  secretary,  giving 
with  great  accuracy  several  details,  among  them  being  set  down 
the  highest  and  the  lowest  reading  of  the  ammeter.  This  is  the 
nearest  approach  he  has  seen  to  keeping  any  account  of  output, 
and  he  entirely  fails  to  see  the  use  of  such  report. 

It  must  be  evident,  on  the  most  cursory  consideration,  that  a 
station  operating  in  this  way  really  cannot  know  what  its  output 
is.  It  is  working  purely  in  the  dark  and  has  no  more  chance  of 
success  than  the  ordinary  commercial  business  that  keeps  no 
accounts  of  goods  between  the  initial  stage  of  raw  material  and 
the  final  stage  of  cash  from  customers.  It  simply  knows  that  a 
certain  sum  has  been  paid  out  for  coal,  wages,  etc.,  and  that 
another  sum  has  been  received  from  customers  for  light.  But 
for  how  much  light  ?  Is  it  any  wonder  at  all  that  complaints  are 
frequent  that  electric  lighting  does  not  pay?  How  can  it  pay 
under  the  extraordinary  mismanagement  it  receives?  And  in 
proof  of  the  statement  that  I  have  made  that  such  stations  do 
not  know  their  output,  I  give  here  the  actual  results  of  a  night's 
run,  taking  hourly  readings  of  the  ammeter,  and  compare  them 
with  the  report  furnished  next  day  to  the  secretary.  Averaging 
the  hourly  ammeter  readings  gives  22.57  amperes.  The  maxi- 
mum reading  was  39,  the  minimum  was  11.  Of  course  these 
latter  figures  are  given  in  order  to  arrive  at  an  average  which  in 

this  case  would  be  figured  -^'^"^^^  =25  A.    These  two  approx- 


imations differ  by  very  nearly  2  amperes,  or  ten  per  cent,  of 
the  higher  one.  Reducing  this  to  horse  power  hours,  for  a  run 
of  14  hours  at  the  initial  voltage  of  1040,  shows  that  whatever 
amount  of  fuel  has  been  consumed  to  generate  power  has  gener- 
ated 49-horse  power  hours  less  than  as  calculated  fiom  the  reports, 
and  that  consequently  the  consumption  of  coal  per  h.p.h.  has 
been  greater  than  as  calculated.  Assuming  that  this  difference 
of  49  h.p.h.  is  kept  up  through  the  year,  which  is  after  all  fairly 
allowable,  shows  that  the  station  has  been  credited  with  over 
77,000  h.p.h.  that  it  has  not  generated.  What  kind  of  manage- 
ment is  this  ? 

Another  instance  of  how  the  perfect  and  comprehensive  ig- 
norance of  principles,  or  blind  disregard  of  their  application, 
contributes  to  an  actual  considerable  loss  came  under  the  writ- 
er's notice.  A  hotel  man  paid  $45  a  month  for  his  lights  on  the 
''flat  rate"  basis,  and  considered  he  could  save  money  by  put- 
ting in  a  meter.  Next  month  his  charges  by  meter  record  were 
$63.  Of  course  he  objected,  but  the  meter  was  right.  In  this 
case  the  station  was  losing  18  good  dollars  every  month  by  sup- 
plying him  on  the  flat  rate.  Had  the  management  known  really 
how  much  current  was  being  consumed,  by  keeping  any  reliable 
record  of  station  output,  the  change  from  flat  to  meter  rate 
would  have  originated  with  them  instead  of  with  the  customer. 

Returning  to  our  diagram,  and  confining  ourselves  to  the  fac- 
tory at  first,  here  system  reigns,  ensuring  strict  economy.  A 
pound  of  raw  material  is  followed  through  its  various  changes  ; 
the  various  ingredients  that  go  towards  the  finished  product  are 
well  known — their  proportions,  the  cost  of  each,  the  necessary 
wastes  that  occur  during  the  successive  processes,  are  clearly 
recognized  and  very  carefully  kept  down 
Nt  to  their  proper  limits,  and  an  exact  bi- 
ography  can  be  written  of  a  copper  kettle, 
t  giving  quantity  and  price  of  pig  copper, 
wastein  smelting,  polishing,modeling,  etc., 
0^  andresultant costprice,cost priceduring  its 
°  various  stages,  and  suggestions  as  to 
I  effecting  economies.  Does  this  analogy 
i  hold  in  an  electric  station  ?  Barring  the 
i  few  bright  exceptions  alluded  to  above,  is 
f  there  one  station  in  Ontario  that  weighs 
every  shovel  of  coal  put  into  the  furnace  ? 
Of  course  it  is  not  necessary  to  weigh 
smaller  amounts  than  wheelbarrow  loads,  but  the  idea  is  an  ac- 
curate knowledge  of  the  exact  number  of  pounds  burnt  during 
a  night's  run  ?  If  he  neither  weighs  his  fuel  nor  knows  his 
exact  output,  what  station  manager  will  be  bold  enough  to  say 
that  his  current  costs  him  such  and  such  a  figure  ?  It  is  pure 
guess-work  and  therefore  quite  unreliable. 

(To  be  Coiitiinied.) 


TRADE  NOTES. 

George  White  &  Sons,  of  London,  have  fitted  out  the  saw  mills  of  Gow  & 
McLean,  Fergus,  and  George  A.  Patrick,  Delaware,  with  new  internal 
fired  boilers,  and  "  clipper  "  engines. 

The  announcement  is  made  that  the  business  heretofore  carried  on  by 
the  Dominion  Electric  Co.,  Ltd.,  and  the  Packard  Lamp  Co.,  Ltd. ,  of 
Montreal,  has  been  acquired  by  the  Packard  Electric  Co.,  Ltd. 

The  Canadian  General  Electric  Co.  have  closed  a  contract  with  the  King- 
ston, Portsmouth  and  Cataraqui  Ry.  Co.,  for  additional  equipment,  includ- 
mg  a  200  Kilowatt  generator  and  several  G.  E.  800  equipments,  with  forty 
foot  car  bodies. 

The  Ottawa  Porcelain  &  Carbon  Co.,  has  been  incnrpotated  with  a  cap- 
ital stock  of  $100,000,  to  manufacture  carbon  and  porcelain  goods  for  elec- 
trical purposes.  Mr.  J.  W.  Taylor,  formerly  manager  of  the  Peterboro' 
Carbon  Co.,  is  the  manager  of  the  new  company. 

The  Montreal  Electric  Co.,  agents  for  the  Fensom  Elevator  Co.,  of  To- 
ronto, report  having  changed  over  freight  and  passenger  elevators  in  Nord- 
heimer's  Building,  Montreal,  ftom  hydraulic  to  electric.  The  freight  is  a 
6  k.  w.  motor  and  belted,  while  the  passenger  is  a  k-  w.  motor  direct 
connected.    The  circuit  is  a  250  volt  one. 

In  October  last,  the  Kay  Electric  Works,  of  Hamilton,  called  a  meeting 
of  their  creditors  and  compromised  their  liabilities  at  33^^  cents  on  the 
dollar.  It  was  hoped  that  this  compromise  would  enable  them  to  discharge 
their  liabilities,  and  place  themselves  in  a  position  to  carry  on  their  business 
successfully.  These  expectations,  however,  have  not  been  realized  as  the 
company  have  just  made  an  assignment  of  their  estate.  The  creditors  have 
accepted  the  offer  of  Mr.  J.  L.  Job  for  the  purchase  of  the  assets.  The 
business  will  be  continued  under  the  same  name. 
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CHrtRfVGTER  SKETCH. 


JAMES  GUNN, 

SUI'ERIN'rENIMCNT    TORON'l'O  SIKKKT   I<A1I.V\'AY  CO. 


Whate'er  thy  race  or  speech,  thou  art  the  same  ; 

Before  tliy  eyes  Duty,  a  constant  flame. 

Shines  always  steadfast  with  inichanging  light. 

Through  dark  days  and  through  bright. — The  Ode  of  Life. 

It  has  been  said,  that  an  honest  man  is  the  noblest  work  of 
God.  In  an  age  when  indifference,  to  the  smallest,  as  well  as 
the  largest,  duties  of  Ufe,  is  a  crying  evil,  one  may  well  wish  to 
apply  the  term  "honest"  in  one  particular  direction  of  life.  The 
men  who  can  be  relied  upon  to  do  the  work  placed  in  their  hands 
are  none  too  many.  As  one  has  said,  a  man  is  already  of  con- 
sequence in  the  world  when  it  is  known  that  he  can  be  relied 
upon  ;  that  when  he  says  he  knows  a  thing  he  does  know  it  ; 
that  when  he  says  he  will  do  a  thing,  he  cm  do,  and  does  it. 

In  Mr.  James  Gunn,  superintendent  of  the  Toronto  Street 
Railway  Co.,  we  have  one,  who,  by  faithfulness  to  duty,  has  at- 
tained to  a  high  position  in  his  chosen  calling.  When  in  1869 
he  identified  himself  with  the  street  railway  of  Toronto  there 
was  nothing  very  tempting,  from  a  purely  material  point  of 
view,  in  the  position  assumed.  The  street  railway  of  that  day 
with  its  few  odd  horse  cars,  and  a  somewhat  imperfect  route  on 
Yonge  and  Queen  streets,  carrying  a  few  hundied  passengers 
daily,  was  a  small  affair,  contrasted  with 
the  railway  of  to-day,  so  splendidly 
equipped  as  an  electric  system,  and 
covering  nearly  all  parts  of  the  city. 
But,  as  secretary  at  that  time,  Mr.  Gunn 
did  his  duty  no  less  faithfully  than 
when  he  became  a  leading  official  of  the 
mammoth  concern  of  to-day. 

The  subject  of  our  sketch  was,  to  a 
large  extent,  to  the  manner  born,  so  far 
as  his  experience  in  dealing  with  men 
is  concerned.  His  birthplace  was 
Banniskirk,  in  the  parish  of  Halkirk, 
near  Spittle  Hill,  Scotland.  He  has  not 
to  this  day  lost  the  burr  of  his  Scottish 
home,  as  a  few  minutes  conversation 
with  him,  readily  proves.  His  father 
was  a  road  contractor  in  Scotland,  and 
the  son  worked  with  him,  keeping  track 
of  the  men's  time,  and  in  other  ways 
mixing  up  with  them,  and  having  to 
assist  in  the  handling  of  large  numbers 
of  men.  After  a  time  he  left  his  native 
parish  and  found  his  way  to  Edinburgh, 

where  he  engaged  in  mercantile  life,  holding  a  position  for  a 
considerable  time  with  Christie  &  Son,  large  military  tailors. 

From  the  time  he  first  entered  the  activities  of  life  he  had  an 
ambition  to  settle  in  America.  "Westward  the  course  of  empire 
takes  its  way  "  had  no  meaningless  inspiration  for  him,  and  in 
I §67  he  broke  away  from  the  ties  of  Scotia's  land  and  took  sail 
for  America,  coming  direct  to  Canada,  and  locating  almost  im- 
mediately on  his  arrival  in  the  city  of  London.  There  he  was 
engaged  for  two  years  with  Mr.  Charles  Dunnett,  tanner  and 
leather  merchant.  It  did  not  seem  to  the  young  Scotchman, 
however,  that  there  would  be  much  chance  for  him  to  push  ahead 
in  the  position  obtained.  He  had  foimed  an  acquaintance  with 
Mr.  E.  W.  Hyman,  a  capitalist  of  the  Forest  City.  Mr.  Hyman 
had  obtained  an  interest  in  the  Toronto  Street  Railway,  of  that 
day,  through  having  made  certain  advances  to  Mr.  William  T. 
Kiely,  who  was  then  part  owner  of  the  railway.  Mr.  Gunn  came 
to  Toronto  at  the  suggestion  of  Mr.  Hyman,  partly,  no  doubt,  to 
watch  his  interests  in  the  company,  and  at  the  same  time  accept- 
ing the  position  of  secretary. 

Thus  it  was  that  Mr.  Gunn's  connection  with  the  Toronto 
Street  Railway,  and  which  through  its  various  changes,  has  re- 
mained unbroken,  was  commenced  in  May,  1869.  He  can  look 
back  from  the  present  with  a  large  share  of  interest  at  the 
operations  of  the  road  in  those  early  lays.  Mr.  W.  T.  Kiely  was 
general  manager  of  the  road  and  Mr.  Gunn  was  secretary,  two 
important  officers.  But,  as  with  the  beginnings  of  every  business, 
the  men  who  were  in  at  the  start  could  not  be  too  particular  in 
choosing  the  work  that  came  to  them.    Mr.  Kiely  and  Mr.  Ciunn 


in  those  days  had  to  take  their  turns  in  relieving  the  conductors 
of  the  road.  They  did  not  always  please  the  public  any  better 
than  the  ordinary  conductor.  It  was  not  an  uncommon  thing 
for  Mr.  Gunn  to  be  sitting  at  his  desk  and  have  parties  come  into 
the  office  and  lay  complaints  of  some  irregularity,  and  on  enquiry 
to  learn  that  the  conductor  who  had  blundered  whs  the  general 
manager,  Mr.  W.  T.  Kiely.  It  would  then  become  the  duty  of 
Secretary  Gunn  to  inform  Conductor  Kiely,  that  if  this  kind  of 
thing  occurred  again  he  would  get  his  walking  ticket.  At 
another  time  General  Manager  Kiely  would  be  in  charge  of  the 
office  and  a  complaint  would  be  made  against  Conductor  Gunn, 
who,  on  reporting  at  the  office,  would  be  informed  that  his  position 
was  in  jeopardy  if,  as  a  conductor,  he  could  not  meet  the  public 
wants  in  a  more  efficient  manner.  These  were  a  few  of  the 
pleasantries  of  the  business  that  in  those  early  days  came  to  the 
present  superintendent  of  the  Toronto  .Street  Railway  Co. 

Historically  it  may  be  of  interest  to  remark  that  piiorto  the 
days  of  Wm.  T.  and  Geo.  W.  Kiely,  who  afterwards  became  so 
intimately  associated  in  street  railway  matters  in  Toronto,  the 
business  of  public  propulsion  in  the  city  was  in  the  hands  of  Mr. 
Alexandei  Easton,  who,  with  others,  operated  the  first  street 
railway  in  Canada,  in  Toronto,  in  the  year  1861.  The  construc- 
tion of  the  Yonge  street  line  was  commenced  on  the  26th  day  of 
August  of  that  year  and  it  was  opened  to  the  public  on  the  i  ith 
day  of  September  following.  The  Queen  street  line  was  com- 
menced on  the  i6th  day  of  October, 
1861  and  opened  to  the  public  on,  the 
2nd  day  of  December  of  the  same  year. 
The  average  number  of  passengers  car- 
ried daily  .on  Yonge  street  at  that  time 
was  1270  and  on  Queen  st.  688.  A  few 
years  later  the  street  railway  property 
fell  into  the  hands  of  the  Bowes'  estate, 
and  in  1869  it  came  into  the  possession 
of  the  Kiely  Bros.  In  1873  Frank 
Smith,  now  Sir  Frank,  senator,  became 
a  large  shareholder  in  the  concern, 
buying  out  Mr.  Wm.  T.  Kiely  for  some 
$250,000,  and  the  property,  as  is  gener- 
ally known,  remained  practically  in  the 
hands  of  Sir  Frank  Smith  and  Geo.  W. 
Kiely  up  to  the  time  that  it  was  taken 
over  by  the  city  in  March,  1891. 

The  history  of  negotiations  at  that 
time  are  so  recent  as  to  be  clear  to  the 
memory  of  almost  everyone.  The 
amount  paid  to  the  owners,  as  per  the 
award,  was  $1,453,788,  an  illustration  of 
how  valuable  the  franchise  had  become 
in  those  thirty  years.  From  March  until  September  1891,  when 
the  present  company  took  hold  of  the  business,  it  remained  in 
possession  of  the  city.  During  the  interim  Mr.  James  Gunn 
was  constituted  general  manager,  with  extraordinary  oowers  of 
management  and  heavy  responsibilities,  a  high  tribute  to  his 
ability  and  sterling  integrity.  The  heavy  receipts  of  the  road 
were  all  deposited  in  the  name  of  James  Gunn,  and  he  personally, 
without  any  countersigning  by  any  city  officer,  signed  all 
cheques  for  disbursement. 

With  something  like  80  miles  of  track  to-dav,  and  the  whole 
of  this,  practically,  worked  by  the  electric  system,  the  Toronto 
street  railway  will  always  have  a  very  lively  interest  for  electri- 
cians. 

Mr.  Gunn  remains  one  of  the  chief  officers  under  the  new 
management.  He  is  known  as  superintendent,  being  the  man 
in  charge  of  the  practical  operations  of  the  entire  system.  His 
wide  and  intimate  knowledge  of  the  system  from  its  commence- 
ment peculiarly  fits  him  for  this  position,  and  it  is  needless  to  say 
that  the  work  is  being  performed  with  that  same  high  regard  to 
duty  that  led  to  success  in  the  several  important  positions  he  has 
previously  held  in  connection  with  the  conip  iny  during  the  past 
eighteen  years. 

These  years  have  been  of  too  busy  a  character  to  permit  Mr. 
Gunn  to  enter  at  all  largely  into  the  work  that  comes  to  citizens 
outside  of  their  regular  business.  He  has  done  well  the  work 
that  was  beside  hiin,  and  this,  after  all,  is  the  highest  compliment 
that  can  be  paid  to  any  man.  Mr.  Gunn  is  a  i'resbyterian,  and 
an  active  and  efficient  member  of  the  board  of  management  of 
the  Westminster  Presbyterian  church.  Personally  he  is  pos- 
sessed of  the  social  characteristics  of  the  Scottish  people  and  has 
a  host  of  warm  friends  in  the  city  of  his  adoption. 
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QUESTIONS  AND  ANSWERS. 

"A  Subscriber-'  writes  :  I  notice  that  when  we  are  running 
our  dynamo  that  the  outside  brush  will  sometimes  get  red  hot. 
They  are  carbon  brushes.  I  have  done  ahnost  everything  I  can 
think  of  to  try  and  remedy  it,  but  she  will  do  it.  I  notice  our 
lamps  burn  out  very  quickly  ;  the  fuse  never  burns  out,  but  the 
lamps  go  very  quickly.  Is  it  the  fault  of  the  lamp  or  the  ma- 
chine ? 

Ans. — It  is  impossible,  without  exaijiination,  to  assign  the  real 
cause  for  lamps  burning  out.  They  may  be  poor  lamps  ;  or 
more  probably,  the  dynamo  pressure  is  not  maintamed  constant. 
The  potential  indicator  may  be  out  of  adjustment,  reading  too 
low  ;  or  the  transformer  system  may  be  such  as  to  allow  a  very 
large  variation  in  pressure  between  full  and  light  load.  Again  it 
is  very  likely  that  the  wiring  system  is  so  faultily  designed,  as  to 
leave  too  high  a  pressure  at  the  lamps.  Try  a  change  of  lamp 
make  ;  if  that  does  not  answer  examine  the  potential  indicator 
as  to  its  correctness,  and  go  over  the  wiring  system.  As  to  the 
brush  trouble,  examine  the  machine  ;  tighten  all  connections  ; 
and  especially  see  that  the  "outer"  brush  makes  good  connection 
with  the  brush  holder,  and  that  there  is  no  poor  contact  any- 
where. It  is  very  unlikely  that  the  trouble  is  caused  by  either 
machine  or  lamps — much  more  probably  in  the  attention  it  re- 
ceives. 


"  Fireman  "  asks  :  Will  you  kindly  give  me  a  receipt  for  a 
boiler  coc^pound  that  will  remove  scale  and  not  injure  the  boiler. 
We  use  Lake  Ontario  water  which  is  very  hard  on  a  boiler. 
State  what  quantity  of  the  compound  to  use. 

Ans. — There  are  numberless  substances  used  to  prevent  scale. 
One  of  the  best  is  caustic  soda,  but  too  much  should  not  be  used, 
as  it  is  liable  to  attack  the  brass  seats  of  check  valves  and  stop 
valves,  and  corrode  them  somewhat.  Vegetable  substances,  as 
sumach  and  slippery  elm  bark,  or  any  bark  or  wood,  such  as  oak 
chips  that  contain  tannic  acid,  are  also  very  good  and  quite 
harmless. 


J.  J.  C,  Kemplville,  Ont.,  writes  :  Would  you  kindly  through 
your  valuable  Electrical  News  describe  the  latest  process  of 
producing  Calcic  Carbide  (T.  L.  Wilson  process);  also  a  des- 
cription of  the  electrical  furnace  used  in  its  production.  I  feel 
confident  this  would  interest  your  readers  as  this  discovery  will 
affect  electric  lighting,  should  the  right  to  manufacture  same 
be  coveted  with  patents. 

Ans. — There  are  various  kinds  of  electrical  furnaces.  The 
main  thing  seems  to  be  to  place  a  mixture  of  lime  and  carbon — 
say  anthracite  coal — within  the  influence  of  a  powerful  electric 
arc.  The  exact  nature  of  Mr.  Wilson's  process  has  not  yet  been 
made  public.  When  it  is,  we  shall  be  glad  to  lay  it  before  our 
readers. 


LEGAL. 

Dixon  v.  Toronto. — This  was  an  action  for  $5,000  damages 
brought  against  the  City  of  Toronto,  the  Toronto  and  Mimico 
Railway  and  Light  Co.,  Ltd.,  and  the  Toronto  Electric  Light 
Co.  by  one  Dixon  for  injuries  alleged  to  have  been  sustained  by 
coming  in  contact  with  an  electric  light  pole  while  riding  on  the 
upper  deck  of  an  electric  car  on  the  Mimico  Electric  Railway. 
The  case  was  heard  before  the  Hon.  Mr.  Justice  Robertson 
and  a  Jury  in  the  Court  of  Assize  at  Toronto.  Following  are 
the  terms  of  the  judgment : — This  action  against  the  corporation 
of  the  City  of  Toronto  is  dismissed  so  far  as  said  corporation  is 
affected  by  it — is  dismissed  without  costs  ;  and  as  against  the 
Toronto  Electric  Light  Co.  this  action  is  also  dismissed  with 
costs;  and  the  jury  find  a  verdict  for  the  plaintiff  against  the 
defendants — the  Toronto  and  Mimico  Electric  Railway  and 
Light  Co.  Ltd.,  and  assess  the  damages  at  $1000.  I  order  judg- 
ment to  be  entered  for  the  above  sum  of  $1000  with  full  costs  of 
the  action  to  be  entered  against  the  Toronto  and  Mimico  Elec- 
tric Railway  and  Light  Co.,  Ltd.  on  and  after  the  3rd  day  of  the 
next  sittings  of  the  divisional  court. 


J.  L.  M.,  Orilha,  Ont.,  writes  :  Some  time  ago  I  wrote  you  re- 
making a  bar  magnet,  and  followed  your  directions,  but  when  the 
steel  bar  was  placed  on  end  on  the  field  magnet  of 
a  Ball  system  arc  dynamo  and  left  there  for  five 
hours  it  was  no  more  magnetized  than  when  it  was 
put  on.  Can  you  explain  this,  or  can  you  give  me 
further  instructions? 

Ans. — You  have  made  a  mistake  somewhere. 
Take  a  file  and  place  it  in  a  similar  position  on  the 
dynamo.  If  it  is  strongly  magnetised  your  material 
or  hardness  is  not  right.  If  the  file  does  not  mag- 
netize, the  position  on  the  dynamo  or  the  dynamo 
itself  is  to  blame.  Five  minutes  will  do  as  well  as 
five  hours. 


THE  WESTON  FLUE  SCRAPER. 

The  attention  of  the  engineers  of  Canada  is  invited  to  the 
advertisement  on  another  page  and  to  the  accompanying  illus- 
tration of  the  Weston  Flue  Scraper.  This  scraper  has  been 
pronounced  by  some  of  the  most  competent  American  engineers 
to  be,  and  is  guaranteed  to  be  capable  of  fulfilling  all  demands. 
Being  made  solely  of  malleable  iron,  the  blades  will  always  keep 
a  good  cutting  edge,  and  the  action  of  the-  coil  spring  keeps 


W.  R.  R.  writes  :  i.  What  is  the  reason  telephonic  communi- 
cation cannot  be  carried  on  through  the  Atlantic  cable  ?  2. 
Where  can  I  get  a  description  of  the  duplex  telegraph?  3.  What 
is  "cross  section  of  the  armature  wire  ?"  4.  Are  there  tele- 
phones which  transmit  and  produce  speech  without  losing  its 
original  loudness,  in  practical  use?    If  not,  why  not? 

Ans. — I.  Retardation  of  current  is  too  great  owing  to  large 
static  capacity  of  cable.  2.  In  any  modern  work  in  telegraphy. 
3.  Cross  section  of  arm.ature  or  any  other  wire  is  the  area  or 
surface  of  the  end  of  the  wire  if  cut  across,  usually  measured  in 
circular  mils.  4.  There  are  no  telephones  in  practical  use  to 
produce  loud  speech.  There  is  no  particular  demand  for  them. 
If  there  was,  a  louder  speaking  telephone  than  the  ordinary 
instrument  would  doubtless  be  forthcoming. 


The  Weston  Fi.ue  Scraper. 

them  to  their  work,  preventing  them  from  riding  over  the  scale 
and  dirt. 

Any  tension  required  can  be  put  on  the  spring  by  judicious 
adjustment  of  the  set  nuts,  thus  making  it  adaptable  to  the 
strength  of  the  operator  and  the  amount  of  scale  and  soot  on 
the  flue. 

Attention  is  also  requested  to  the  "  shearing  cut,"  which  is  an 
exclusive  feature  of  this  scraper  and  which  it  is  claimed  makes 
it  the  easiest  running  in  the  market. 


E.  V.  B.,  Stayner,  Ont.,  writes  :  Would  you  be  so  kind  as  to 
inform  me  where  I  can  purchase  the  non-arcing  metal  used  in  a 
form  of  lightning  arrester  described  in  a  recent  number  of  the 
Electrical  News? 

Ans. — .So-called  non-arcing  metal  is  made  by  manufacturers 
of  lightning  arresters  in  their  own  apparatus,  but  so  far  we  do 
not  know  of  any  such  metal  being  placed  on  the  market  as  such. 


PERSONAL. 

Mr.  F.  E.  Lovell,  of  the  Coaticcok  Electric  Light  Company,  Coaticook, 
Que.,  was  recently  married  in  New  York  ciiy  to  Miss  Jean  Norton,  formerly 
of  Coaticook,  and  recently  of  Jackson,  Mich. 

The  sudden  death  is  announced  of  Mr.  Francis  Northey,  who  for  sixteen 
years  past  held  the  position  of  engineer  at  the  Hamilton  water  works  pump- 
ing station.    Mr.  Northey  was  a  brother  of  Mr.  Thos.  Northey,  of  Toronto. 


The  town  of  Hespeler  has  given  a  five  years  contract  for  street  lighting  to 
James  Fenwi'-k,  of  Preston,  at  17  cents  per  light  per  night  for  300  nights 
per  year. 

The  earnings  of  the  Montreal  Street  Railway  Company  for  the  six  months 
from  September  30  to  April  i  amounted  to  a  total  of  $462,262.63,  making  a 
net  increase  over  the  same  six  months  of  the  year  previous  of  $92,714.46. 
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MUNICIPAL  VERSUS  PRIVATE  OWNERSHIP  OF  ELECTRIC 
LIGHTING  PLANTS. 

Editor  Canadian  Electrical  News. 

Dear  Sir, —  I  was  much  interested  in  the  article  on  municipal 
ownership  of  electric  lifjhtinj^  plants  by  Mr.  (j.  White- Fraser, 
which  appeared  in  the  January  number  of  the  News,  as  well  as 
in  the  discussion  which  followed. 

As  Mr.  Fraser  in  this  article,  as  well  as  in  a  communication 
which  appeared  in  the  Toronto  Mail  over  his  signature  some 
time  since,  criticises  the  paper  which  I  presented  at  the  Mon- 
treal convention  of  the  Canadian  Electrical  Association,  I  beg 
leave  to  reply. 

In  that  paper  1  argued  and  endeavored  to  shovv  from  returns 
given  that  in  towns  large  enough  to  support  a  fair  sized  plant, 
the  municipal  lighting  can  be  supplied  cheaper  and  will  be  per- 
formed better  by  a  private  company  than  by  the  corporation 
itself.  I  also  expressed  the  opinion  that  it  is  unjust  for  a  muni- 
cipality to  establish  a  lighting  plant  in  opposition  to  an  existing 
company,  provided  the  company  are  acting  fairly,  and  that  in 
small  places,  or  where  there  is  no  other  plant,  a  municipal  plant 
may  be  justified  on  the  ground  of  public  necessity.  1  am  pleas- 
ed to  see  that  my  argument  is  supported  by  such  eminent  men 
who  are  able  to  pass  an  independent  opinion,  as  Mr.  Baillarge, 
of  Quebec,  as  well  as  by  a  large  number  of  engineers  who  have 
had  experience  with  municipal  stations.  Mr.  Fraser  lakes  ex- 
ception to  my  argument,  though  he  expresses  himself  as  in  accord 
with  my  opinions  otherwise. 

In  towns  where  the  lighting  plant  can  be  operated  in  connec- 
tion with  some  other  branch  of  the  public  service,  such  as  a 
water  pumping  station,  it  is  quite  evident  that  a  saving  can  often 
be  effected  in  the  total  original  investment  as  well  as  in  running 
expenses,  although  in  cities  where  the  machineiy  is  running  the 
full  twenty-four  hours  each  day — where  the  load  is  large  enough 
that  all  the  machinery  can  be  operated  at  its  maximum  efficiency, 
and  where  all  the  men  employed  have  their  time  fully  occupied, 
I  do  not  see  that  anything  can  be  gained  by  combining  these 
two  departments.  In  the  smaller  towns  there  may  be  other 
considerations,  too,  which  weigh  in  favor  of  a  municipal  plant- 
In  such  places,  if  they  have  a  private  plant,  it  is  usually  carried 
on  in  connection  with  some  other  business  and  does  not  receive 
the  necessary  attention  to  details  to  give  a  good  service.  If,  at 
such  places,  the  plant  is  owned  by  the  town,  the  public  take  a 
considerable  intetest  in  it  and  the  committee  in  charge  pride 
themselves  on  having  everything  in  good  order  ;  moreover,  the 
chances  for  "boodle"  are  for  various  reasons  very  small."  A 
number  of  such  plants  have  been  installed  of  late.  In  Brace- 
bridge,  for  example,  the  town  bought  out  a  private  plant  which 
had  been  running  for  some  time,  overhauled  it  and  enlarged  it 
somewhat.  It  is  now  run  in  connection  with  the  water  pumping 
station,  and  is  giving  such  good  satisfaction  that  it  has  already 
been  found  necessary  to  further  increase  its  capacity. 

The  combined  pumping  and  lighting  station  at  Orillia  is  a 
good  one  in  point  of  construction  ;  it  is  well  arranged  through- 
out, and  it  is  quite  probable  that  this  plant  can  under  the  circum- 
stances be  operated  very  efficiently  and  economically.  The 
figures  which  are  given  concerning  it  are  very  alluring,  but  I  do 
not  find  it  stated  anywhere  that  they  have  been  realized.  No 
account  is  taken  of  insurance,  depreciation,  interest  and  taxes  ; 
moreover,  some  of  the  men  employed  seem  to  have  very  long 
working  hours,  andprivate  lighting  companies  usually  finditneces- 
sary  to  have  a  man  patrol  the  street  circuits  during  l^hting  hours. 

In  his  communication  to  the  Mail,  Mr.  Fraser  claimed  that  a 
municipal  plant  is  not  required  to  pay  rates  and  taxes.  Arguing 
from  the  same  premises,  I  suppose  he  would  claim  that  when  a 
man  happens  to  own  the  house  he  lives  in  he  is  not  required  to 
pay  anything  in  the  w.ay  of  rent. 

When  we  come  to  consider  the  large  towns  and  cities  the 
question  assumes  a  somewhat  different  aspect. 

In  the  argument  whether  a  corporation  or  a  private  company 
can  operate  a  large  plant  more  economically,  I  repeat  what  I 
stated  in  my  Montreal  paper,  that  the  burden  of  proof  lies  with 
the  advocates  of  municipal  ownership  and  not  with  the  side  of 
private  control,  as  Mr.  Fraser  would  have  us  suppose,  and  it  is 
therefore  only  necessary  on  the  part  of  the  latter  to  point  out 
possible  defects  in  the  arguments  put  forward  by  the  champions 
of  municipal  ownership.  It  must  certainly  be  admitted  that  the 
possibility  of  aid  ermanic  corruption,  the  possibility  of  political 


partisanship  mfluencing  appointments,  and  the  possibility  of  the 
same  undue  influence  being  exerted  to  keep  in  office  incompetent 
persons  to  the  detriment  of  economical  management,  are  not 
imaginary  but  are  real  difficulties  in  the  way,  examples  of  which 
are  not  far  to  seek. 

1  agree  with  Mr.  Fraser  that  the  whole  argument  seems  to  re- 
duce Itself  to  a  weighing  of  facts  on  the  one  side  and  possibilities 
on  the  other.  Considering  the  question  only  from  the  commer- 
cial point  of  view,  it  must  be  decided  by  the  relative  efficiency 
and  economy  of  municipal  plants  and  piivate  plants.  Now,  of 
the  facts  on  the  one  side,  the  principal  one  is  that  the  municipal 
plants  which  have  so  far  been  established  in  this  country  and 
the  United  States  have  not  yet  demonstrated  their  ability  to 
supply  a  better  and  cheaper  light  than  is  furnished  by  the  private 
plants.  The  possibilities  on  the  other  side,  as  pointed  out  by 
Mr.  Fraser  himself,  are  those  above  stated.  From  the  commer- 
cial standpoint  this  is  really  all  there  is  to  be  said. 

E.  Cari,  Breithaui'T. 

Berlin,  March  30,  1895. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note.— Secretariesof  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

HAMILTON  ASSOCIATION  NO.  2. 
Editor  Electrical  News. 

At  the  last  two  meetings  of  Hamilton  No.  2,  considerable 
business  of  importance  was  transacted,  and  some  Very  interest- 
ing discussions  indulged  in.  Among  the  most  important  was 
one  in  which  the  requirements  of  an  engineer  for  different 
plants  and  the  kind  of  men  required  for  engineers  was  con- 
sidered. A  discussion  took  place  upon  the  appointment  of 
representatives  to  wait  upon  the  Ontario  Government  in  con- 
nection with  the  Engineers'  license  bill.  The  members  were 
very  much  pleased  with  the  report  of  the  delegates  upon  their 
return  home. 

We  intend  holding  our  annual  supper  on  the  eve  of  Good 
Friday.  As  usual,  it  will  take  place  at  the  Commercial  Hotel, 
and  it  is  not  necessary  for  me  to  say  that  all  attending  will  have 
a  good  time. 

Wm.  Norris, 

Cor.-Sec. 

A  deputation  representing  the  Canadian  Association  of 
Stationary  Engineers  recently  waited  on  the  Ontario  Govern- 
menl,  and  requested  the  aid  of  the  Ministry  in  support  of  the 
bill  to  make  compulsory  the  obtaining  of  license  certificates  by 
stationary  engineers.  In  view  of  the  opposition  to  the 
measure  on  the  ground  that  the'Association  are  seeking  to  be- 
come a  close  corporation,  the  deputation  expressed  their  willing- 
ness to  leave  the  licensing  in  the  hands  of  the  Government,  and 
offered  on  behalf  of  the  Association  to  furnish  an  examining 
board  so  as  to  render  the  operation  of  the  act  inexpensive.  The 
deputation  was  composed  as  follows  : — Messrs.  James  Devlin, 
Kingston  ;  J.  T.  Smart,  Peterboro' ;  Arthur  Ames,  Brantfoid  : 
Geo.  Gilchrist,  Guelph  ;  Robert  Mackie  and  Duncan  Robert- 
son, Hamilton  ;  Fred.  Donaldson,  Ottawa  ;  John  Graham, 
Dresden;  Wm.  Vaughan,  Berlin  ;  A.  E.  Edkins,  A.  M.  Wirkens, 
M.  V.  Kuhlman  and  O.  B.  St.  John,  Toronto.  They  were 
introduced  by  Mr.  Crawford.  The  spokesmen  were  Messrs. 
Edkins,  Robertson,  Devlin  and  St.  John. 

Mr.  James  Devlin,  Secretary  of  the  Kingston  Association  of 
the  C.  A.  S.  E.,  had  the  misfortune  recently  to  break  his  leg 
while  stepping  off  an  electric  car. 


MONTREAL  JUNIOR  ELECTRIC  CLUB. 

February  25. —  Paper  on  "Treatment  of  Suffering  by  Acciden- 
tal Shock,"  by  R.  H.  Street. 

March  4. — Paper  on  "  New  Electrical  Discovery  in  Primary 
Battery,"  by  E.  W.  Sayer. 

March  11. — Paper  on  "Telephones,'  by  W.  T.  Sutton. 

March  18. — Paper  on  "Dynamos,"  part  ist,  by  I.  Turner. 


The  following  are  the  officers  elect  of  the  London  Street  Railway  Com- 
pany for  the  present  year  :  President,  H.  .A.  Everett;  vice-president,  K.  W. 
Moore  ;  manager  and  treasurer,  Chas.  E.  A.  Carr  ;  secretary,  S.  R.  Break  ; 
assistani  secretary,  ("has.  Curry  ;  superiniendeni,  L.  H.  Deharie. 
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The  Canadian  Controller  of  Customs  has  decided  that  elec- 
tricity brought  into  Canada  from  the  United  States  is  subject  to 
a  duty  of  20  per  cent.  This  matter  caine  up  for  decision  at 
Washington  a  year  or  two  ago,  and  if  we  mistake  not,  electricity 
was  declared  to  be  a  manufactured  product,  and  as  such  sub- 
ject to  duty. 


Much  sympathy  is  being  expressed  with  Mr.  Nikola  Tesla, 
the  brilliant  electrical  inventor,  in  consequence  of  the  destruc- 
tion by  fire  on  March  13th  of  all  the  apparatus  which  he  was 
accustomed  to  employ  in  his  experiments.  Unfortunately  there 
was  no  insurance  on  the  property.  Mr.  Tesla  lost  no  time  in 
vain  regrets,  but  immediately  set  to  work  to  replace  what  had 
been  destroyed. 


The  Supreme  Court  has  reserved  its  decision  in  the  case  of 
the  appeal  of  the  Toronto  Railway  Company  to  be  granted  a 
refund  of  $56,000  paid  as  duty  on  steel  rails  imported  into 
Canada  for  use  in  the  construction  of  their  system.  Item  173 
of  the  Customs  Act  exempts  from  duty  steel  rails  over  25  pounds 
in  weight  for  use  on  railwav  tracks.  The  Exchequer  Court  has 
decided  that  this  item  does  not  apply  to  street  railways.  The 
present  appeal  is  from  this  decision.  The  case  appears  to  hinge 
on  whether  an  electric  road  is  a  "tramway"  or  a  "  railway." 
The  extent  of  mileage  and  nature  of  construction  of  the  subur- 
ban electric  roads  built  during  the  last  two  years  should  be 
sufficient  evidence  upon  which  to  conclude  that  they  are  in  the 
truest  sense  entitled  to  be  classed  as  railways.  A  proof  of  this 
is  to  be  found  in  the  electric  railway  bill  now  before  the  Ontario 
Legislature,  the  author  of  which,  in  introducing  it  said  that  "  it 
was  intended  that  the  bill  should  bear  the  same  relation  to  the 
electric  '  railways  '  that  the  general  act  does  to  the  steam  rail- 
ways." 
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A  SECOND  meeting  of  the  executive  of  the  American  Street 
Railway  Association  to  complete  arrangements  for  the  Montreal 
Convention  is  announced  to  take  place  at  the  Auditorium  build- 
ing, Chicago,  on  the  loth  inst.  It  has  been  decided  that  the 
convention  shall  extend  over  four  days,  viz.,  Oct.  iSth,  i6lh,  17th 
and  i8th.  The  meetings  will  be  held  in  the  hall  of  the  Windsor 
hotel.  The  Victoria  Rink,  opposite  the  hotel,  has  been  secured 
for  the  use  of  exhibitors  of  electrical  appliances.  Exhibits  from 
the  United  States  will  not  be  required  to  pay  duty,  but  a  reason- 
able charge  will  be  made  for  space  in  the  Victoria  Rink.  Messrs. 
Granville  C.  Cunningham  and  E.  Lusher,  of  the  Montreal  Street 
Railway  Company,  are  devising  means  for  the  entertainment  of 
the  members  of  the  Association  during  their  stay  in  Montreal. 


It  is  said  to  be  the  intention  of  the  Chicago  City  Railway  to 
lay  this  spring  thirty  miles  of  track  with  cast  welded  joints.  The 
testimony  of  the  electrical  engineer  of  the  Cleveland  Electric 
Railway  on  1,000  feet  of  continuous  track  laid  between  two  and 
three  years  ago  with  hot  rivetted  joints,  is,  that  it  is  as  good  as 
when  put  down,  and  has  required  no  repairs.  Experiments  with 
hot  rivetted,  driven  bolt,  and  electrically  welded  joints  in  various 
parts  of  the  United  States  and  in  New  South  Wales,  seem  to  de- 
monstrate that  a  track  laid  in  this  manner  is  not  thrown  out  of 
alignment  by  contraction  and  expansion  due  to  extreme 
changes  of  atmosphere.  The  statement  of  the  engineer  of  the 
Cleveland  Railway  on  this  point  is,  that  notwithstanding  that 
during  the  past  winter  the  thermometer  frequently  ranged  at  10 
below  zero  for  days  in  succession,  only  six  out  of  three  thousand 
electrically  welded  joints  gave  way.  The  result  of  the  adoption 
of  this  method  on  an  extensive  scale  in  Chicago  will  be  looked 
for  with  much  interest  by  street  railway  managers. 

A  BILL  has  been  introduced  in  the  Ontario  Legislature  by 
Mr.  Bronson,  and  has  received  its  second  reading,  designed  to 
regulate  the  manner  in  which  electric  railways  shall  be  con- 
structed and  operated.  The  bill  debars  directors  of  an  electric 
railway  company  from  any  interest,  diiect  or  indirect,  in  any 
contract  for  construction.  It  provides  that  plant  and  material 
shall  be  paid  for  in  cash,  that  the  original  issue  of  stock  must  be 
sold  for  cash,  and  subsequent  issues  by  tender  to  the  high- 
est bidder,  that  all  contracts  for  construction  for  leasing 
rolling  stock  or  power,  shall  be  subject  to  a  two-thirds  vote  of 
the  shareholders.  Dividends  are  limited  to  8  per  cent,  above  a 
fair  charge  for  working  expenses.  The  limit  of  fare  is  placed  at 
five  cents  for  a  distance  of  three  miles  and  under,  a  provision 
which  may  interfere  with  present  arrangements  on  the  H.  G. 
and  B.  and  other  suburban  roads  on  which  a  system  of  graded 
fares  has  been  put  in  operation.  Sunday  serviee  is  forbidden  on 
roads  extending  more  than  one  mile  beyond  the  limits  of  any 
city,  town,  or  incorporated  village.  Companies  are  to  be 
allowed  to  purchase  and  improve  pleasure  parks,  but  such 
Darks  must  not  be  opened  on  Sunday.  These  are  a  few 
of  the  more  important  features  of  the  bill,  which  is  a  lengthy 
measure.  It  is  to  be  hoped  that  before  such  a  bill  is  placed  on 
the  statutes,  its  provisions  will  have  undergone  the  most  careful 
revision,  and  that  an  opportunity  will  be  afforded  representatives 
of  the  electric  railway  interests  of  the  country  to  submit  their 
views  on  the  subject.  The  greatest  care  should  be  exercised  to 
avoid  hampering  the  development  of  electric  railway  enterprise. 

We  are  pleased  to  observe  that  the  Bill  recently  introduced 
by  Mr.  German,  the  member  for  Welland,  in  the  Ontario  legis- 
lature, with  the  object  of  making  electiic  light,  telegraph  and 
telephone  wires  and  poles  assessable  as  personal  property,  has 
been  withdrawn.  Evidently  the  author  of  the  Bill  did  not  fore- 
see the  injurious  results  which  would  follow  the  putting  into 
operat'on  of  the  measure  ;  and  it  is  creditable  to  him  that  when 
he  became  possessed  of  larger  information  on  the  subject,  and 
was  able  to  see  what  the  effect  of  the  measure  would  be,  he  de- 
cided upon  its  withdrawal.  Immediately  after  the  Bill  was  in- 
troduced the  Canadian  Electrical  Association  issued  a  circular 
calling  the  attention  of  electric  lighting  companies  throughout  the 
country  to  the  Bill,  and  the  injurious  effects  which  must  follow 
should  it  be  placed  on  the  Statute  books  of  the  province,  and 
urging  them  to  lay  the  facts  before  their  representatives  in 
the  legislature  so  that  the  Bill  might  not  become  law.  In  this 
action  the  Association  has  shown  itself  to  be  alive  to  electrical 


interests.  In  addition  to  the  influence  thus  exerted,  a  deputation 
ot  fruit  growers  from  Mr.  German's  own  constituency  waited  on 
the  Committee  of  the  House  and  urged  that  the  Bill  should  be 
thrown  out,  pointing  out  the  advantage  which  at  present  is 
derived  from,  telephone  communication  throughout  the  country 
districts,  and  showing  that  if  telephone  poles  and  wires  were 
taxed  in  the  manner  proposed  it  would  be  the  means  of  doing 
away  with  the  present  convenient  and  valuable  means  of  com- 
munication, and  of  again  placing  fruit  and  agricultural  producers 
in  the  isolated  conditions  with  which  they  were  surrounded  pre- 
vious to  the  introduction  of  these  modern  facilities.  The  presen- 
tation of  facts  resulted  in  the  withdrawal  of  the  support  of  the 
Patron  element  from  the  Bill,  and  sufficed  to  show  .Mr.  German 
that  the  measure  was  likely  to  result  in  serious  injury  to  the  vety 
class  whose  interests  he  was  especially  seeking  to  serve.  So  far 
as  electric  light  companies  located  in  towns  and  villages  are  con 
cerned,  it  is  a  well-known  fact  that  very  few  of  them  are  more 
than  self-sustaining  under  present  conditions,  and  there  is  re- 
quired to  be  exercised  the  closest  economy  in  order  to  make 
ends  meet  ;  consequently,  they  are  not  in  a  position  to  be  bur- 
dened with  additional  taxation.  It  should  be  borne  in  mind  that 
the  property  of  an  electric  light,  telephone  or  telegraph  company 
differs  from  that  of  a  stock  of  dry  goods,  for  example  ;  the  latter 
can  be  sold  and  removed  to  another  locality  without  suffering  in 
value  ;  but  electric  light  poles  and  wires  cannot  be  so  removed 
after  having  once  been  erected  in  the  streets  of  a  municipality. 
The  cost  of  removing  poles  would  be  as  much  as  their  value,  and 
the  same  would  apply  to  wires.  The  only  proper  method  of 
assessing  these  companies  is  to  base  the  assessment  upon  the 
earnings  of  the  company,  and  in  the  event  of  legislation  being 
again  proposed,  we  trust  this  fact  will  be  borne  in  mind. 


The  class  of  man  usually  found  operating  electrical  machinery 
is  such  as  to  cause  a  doubt  as  to  the  advisability  of  any  further 
improving  the  efficiency  of  dynamos  and  lamps.  It  seems  to  be 
of  very  little  use  to  raise  the  efficiency  from  95  to  96  per  cent, 
by  alterations  in  design,  improvements  in  material,  and  by  the 
expenditure  of  valuable  time  and  money  when  the  person  respon- 
sible for  its  subsequent  operation  is  not  competent  to  either  ap- 
preciate the  saving  or  to  continually  watch  that  the  conditions 
of  operation  are  such  that  the  higher  efficiency  may  affect  results. 
For  instance,  3  watt  lamps  are,  broadly,  more  efficient  than  4 
watt  lamps,  but  the  condition  of  efficiency  is  a  more  perfect 
pressure  regulation.  A  3  watt  lamp  will,  generally  speaking, 
suffer  more  by  a  varying  pressure  than  a  4  watt.  Pressure  vary- 
ing directly  as  speed  it  would  appear  that  it  is  very  questionable 
economy  to  use  3  watt  lamps  and  supply  them  from  a  dynamo 
run  by  an  ordinary  saw  mill  engine.  The  writer  has  seen  this 
done,  likewise  been  told  that  those  lamps  were  "no  good,"  al- 
though the  agent  claimed  them  as  "more  economical."  There 
appears  to  be  very  little  advantage  in  manufacturing  dynamos 
or  transformers  with  a  very  high  percentage  of  efficiency  when 
the  actual  economy  effected  by  their  use  instead  of  low  priced 
low  efficiency  machines,  is  not  recognized.  WHiat  is  the  actual 
advantage  of  high  efficiency,  and  how  may  it  be  measured? 
The  actual  advantage  is  a  direct  saving  of  money,  and  it  can  be 
measured  by  the  increase  in  dividends.  The  efficiency  of  a 
dynamo  being  the  percentage  of  the  mechanical  power  required 
at  the  pulley  to  turn  the  armature,  gi\  en  out  in  the  form  of 
electrical  power  by  the  armature,  measured  at  the  brushes,  it 
follows  that  two  or  more  machines  can  be  directly  compared. 
Take  two,  of  efficiencies  94  and  95  per  cent.  This  means  that 
of  loo-horse  power  delivered  at  each  pulley  one  dynamo,  will 
return  94-h.p.  and  the  other95-h.p.  Neglecting  losses  in  engine, 
belting  and  bo'ler,  and  assuming  5  lbs.  coal  per  h.p.h.,  the 
machine  with  lower  efficiency  will  require  5  lbs.  of  co.il  per  h.p.h. 
more  to  run  it  than  the  other.  Taking  10  hours  of  operation 
every  night  for  365  nights,  with  coal  at  $3.75  the  short  ton,  we 
find  that  the  low  efficiency  machine  costs  $33.75  per  horsepower 
per  year  more  to  run  it  than  the  high  efficiency.  This  is  lo  per 
cent,  on  $337-  The  high  efficiency  machine  therefore  might 
cost  $337  more  per  h.  p.  than  the  low  and  yet  be  actually  no 
more  expensive  as  an  investment.  The  same  remark  applies  to 
transformers,  lamps,  etc.  The  efficiency  of  a  boiler  is  largely  a 
matter  of  firing,  and  this  depends  entirely  on  the  fireman.  In  a 
50-h.p.  plant,  running  10  hours  each  night,  365  nights,  coal  as 
above,  5  lbs.  per  horse  power  hour,  the  consumption  of  a 
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quarter  of  a  pound  per  h.p.h.  more  than  necessary,  means  $427 
spent  per  annum  which  might  be  saved.  What  fireman  at  $1  a 
day  knows  enough  to  save  this?  What  "superintendent  and 
electrician"  at  $50  a  month  knows  that  this  is  bemg  wasted  ?  And 
yet,  very  few  small  plants,  managed  by  inexperienced  persons, 
can  say  that  they  are  not  wasting  a  good  deal  more  ? 


The  statement  was  recently  made  to  the  writer  by  the  owner 
of  a  medium  sized  arc  plant,  that  "Arc  plants  do  not  pay  Com- 
munications received  from  owners  of  arc  plants  all  over  Canada 
show  that  not  one  of  them  is  paying  anything.  I  don't  believe 
there's  any  money  m  electric  lighting,  anyway."  Whether  this 
be  a  fact  or  not,  with  regard  to  electric  lighting  generally,  with 
regard  to  the  particular  plants  communicating  their  sad  experi- 
ence it  seems  to  indicate  either  ridiculously  low  prices  for  light 
.or  conspicuously  poor  management.  If  the  former,  then  it 
shows  a  very  considerable  "margin  of  ignorance"  in  the  consid- 
eration given  to  the  preliminaries,  especially  commercial  ;  if  the 
latter,  it  points  to  the  same  ignorance  of  the  principles  of  what 
now  is  almost  a  science — "  station  management ";  and  in  either 
case  it  emphasizes  the  fact  that  electric  lighting  has  emerged 
from  the  stage  in  which  all  that  is  necessary  to  be  known  about 
it  can  be  learned  from  the  pages  of  the  daily  press.  As  an  illus- 
tration of  this  ignorance  factor,  the  same  gentleman  whose 
opinion  is  given  above  stated  that  he  was  "  operating  at  very 
high  economy  ;  the  electrician's  time,  and  therefore  salary,  was 
equally  divided  between  a  gas  plant  ana  the  arc  plant ;  and  the 
only  other  employee  was  a  trimmer,  and  he  was  burning  coal  at 
the  rate  of  4  lbs.  per  horse  power  hour."  Under  all  these  favor- 
able conditions  why  doesn't  that  plant  pay  ?  Is  it  possible  that 
these  conditions  are  not  so  very  favorable  after  all  ?  Is  it  pos- 
sible that  a  man,  who  is  not  even  a  scientific  gas  maker,  may 
not  be  the  very  most  competent  person  to  become  "electrician  " 
of  an  arc  plant  ?  or  that  a  gentleman  whose  business  is  hardware 
does  not  necessarily  know  "all  about"  the  economical  geneia- 
tion  and  utilization  of  the  electric  current?  It  seems  quite  im- 
possible, but  then  it  doesn't  pay.  The  stated  coal  consumption 
of  4  lb.  per  horse  power  hour  seems  to  indicate  not  only 
remarkable — quite  remarkable — economy,  but  also  very  capable^ 
skilled  management,  and  as  such  is  quite  incompatible  with 
ignorance  or  carelessness.  In  fact  it  is  such  a  very  remarkable 
figure  as  to  call  for  some  analysis.  The  plant  is  one  of  about  50 
200-c.p.  arcs  ;  engine  simple,  non-condensing,  belted  to  dynamo, 
boiler  being  return  tube  type.  The  engine,  therefore,  must  de- 
velop about  50-h.p.  Such  a  small  engine  will  certainly  require 
nearly  40  lbs.  steam  per  h.p.h.  This  will  require  for  evaporation 
from  100°  feed  to  80  lbs.  pressure — 44280  h.u.,  supposing  that 
everything  is  in  first-class  order  and  the  fireman  thoroughiy 
skilled  in  his  work.  As  4  lbs.  of  coal  is  stated  to  be  the  con- 
sumption, each  pound  of  coal  must  have  the  calorific  value  of 

^^^^'^  h.u.  =  1 1070  h.u.,  (which  is  the  value  of  really  verv  high- 
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class,  expensive  coal)  supposing  that  every  h.u.  is  rendered 
available  for  evaporating  purposes.  Assuming  that  such  a  very 
high  percentage  as  80%  of  the  h.u.  of  the  coal  are  made  use  of, 
we  find  that  at  least  55380  heat  units  will  be  required  to  raise 
the  necessary  amount  of  steam,  and  if  we  assume  the  calorific 
value  of  the  coal  used  to  be  9000  h.u.  per  pound  (which  seems 
reasonable)  we  get  as  the  amount  of  coal  required  to  raise  steam 
for  the  50-h.p.  engine — assuming  all  machinery  to  be  in  good 
condition,  no  loose  contacts  on  lamps,  and  everything  as  it 
would  be  in  a  first-class  station — 6.15  lbs.  How  the  figure  4  lbs. 
was  arrived  at  hardly  appears,  but  it  would  be  pretty  safe  to  say 
that  7J4  to  8  lbs.  are  used.  Does  all  this  ignorance,  not  only  of 
theoretical  possibilities,  but  of  actual  practice  and  results,  not 
point  to  reasons  why  plants  do  not  pay  dividends?  It  seems 
almost  superfluous  to  point  out  that  it  is  because  electric  lighting 
is  not  generally  recognized  as  a  business  possessing  its  special 
features  and  problems,  each  requiring  special  and  careful  study. 


Negotiations  are  said  to  be  in  progress  for  the  absorption  of  the  St.  John, 
N.  B.,  Gas  Light  Company,  by  the  St.  John  Street  Railway  Company.  A 
two-thirds  vote  of  the  shareholders  will  be  required  to  consummate  the  deal. 

To  make  filaments  of  electric  incandescent  lamps  more  brilliant,  says 
Invention,  Messrs.  Chancy  and  Depoux  soak  the  fibre  in  a  solution  of  the 
nitrates  of  magnesia,  zirconia.  and  lathania,  and  the  effect  is  said  to  be 
analogous  to  that  of  the  Welsbach  lamps. 


GAS  ENGINES. 

Referring  to  the  aiticle  in  our  March  number  on  the  sub- 
ject of  gas  engines,  in  this  issue  we  call  attention  to  those 
manufactured  by  The  Fried  Krupp  Grusonwerk,  of  Magdeburg, 
Germany. 

These  engines,  made  of  three  difTerent  models  B,  C  and  D 
(the  accompanying  cut  represents  model  B),  are  designed  for 
electric  lighting,  industrial  and  other  purposes.  Those  for  elec- 
tric lighting  are  provided  with  patent  cut-ofY  gear,  and  are  so 
regulated  that  they  are  constantly  supplied  with  the  same  quality 
of  gas  mixture,  the  quantity  of  which  is  automatically  varied  by 
the  governor. 

In  some  gas  engines  for  electric  lighting  that  aie  offered  for 
sale  only  the  quantity  of  gas  is  altered  by  the  regulator  accord- 
ing to  the  load  and  consequently  the  explosive  mixture  is  not 
constant  and  therefore  sometimes  uneconomical. 

In  the  Krupp  cut-ofT gear  engines,  however,  the  air  supply  is 
also  influenced  by  the  governor,  so  that  whatever  may  be  the 


The  kRUPi>  Gas  Encjine. 


quantity  of  mixture  in  the  motor  there  is  always  at  the  intake 
valve  and  before  the  igniting  valve  an  easily  inflanmiable  and 
under  all  circumstances  perfectly  constant  mixture. 

In  the  cylinder  itse'f  the  remaining  gases  in  the  compression 
chamber,  which  are  always  equal  in  quantity,  have  a  more  dilut- 
ing action  on  the  pure  fresh  combustion  charge  in  the  cylinder 
in  the  case  of  small  charges  than  in  the  case  of  large,  and  there- 
fore the  mixture  burns  slower  and  consequently  more  unfavorably 
in  the  case  of  small  charges.  In  order  to  obtain  a  more  favor- 
able combustion  in  the  case  of  small  charges  their  ignition  is 
made  earlier  than  in  the  case  of  large  charges.  The  governor 
accomplishes  this  automatically,  so  that  in  all  circumstances  a 
proper  combustion  takes  place  in  the  engine,  regularity  and 
economy  being  theieby  secured  even  when  only  half  loaded. 

The  gas  consumption  is  more  favorable  the  larger  the  engine. 
With  full  load  it  reaches  0.45  cub.  in.,  and  for  the  smallest  en- 
gines about  0.7  cub.  in.  per  brake  h.p.  an  hour.  The  cylinder* 
are  made  of  the  best  chilled  cast  iron  and  are  slid  into  the  cool- 
ing jacket.  Crank  shaft,  connecting  rod,  etc.  are  made  of  steel; 
axle  boxes  and  bushes  are  made  of  phosphor-bronze  or  are  lined 
with  special  bearing  material. 

The  engines  with  automatic  cut-off  gear  are  made  in  three 
models,  viz.  (i)  one  cylinder  horizontal  engines  model  C  up  to 
i2-h.p,  (2)  one  cylinder  horizontal  engines  model  B  from  i6-h.p. 
upwards,  and  (3)  two  cylinder  engines  model  D  from  40-h.p. 
upwards. 

The  representatives  in  Canada  for  The  Fried  Krupp  cruson- 
werk  are  Messrs.  Jas.  W.  Pyke  &  Co.,  Montreal,  to  whom  all 
communications  for  particulars  should  be  addressed.  They 
have  imported  a  small  sample  engine  and  made  arrangements 
to  have  it  erected  for  testing  purposes  at  the  establishment  of 
Mr.  Samuel  Fisher,  57  St.  Sulpice  street,  Montreal,  who  is  also 
acting  as  local  agent  for  Montreal  and  district.  Those  who  have 
already  examined  this  engine  admit  that  it  is  a  fine  piece  of 
workmanship  and  runs  with  remarkable  smoothness.  Mr. 
Fisher  will  be  pleased  to  show  the  engine  working,  and  give  all 
information  regarding  it  to  interested  parties. 


The  town  of  St.  Louis  Du  Mile  End,  has  entered  into  a  contract  with  the 
Citizens'  Light  &  Power  Co.,  to  light  the  streets  of  the  town,  and  has  also 
entered  action  against  the  Montreal  Street  Railway  Company  for  laying 
their  tracks  within  the  limits  of  the  municipality.  The  company  claim  that 
they  were  obliged  by  the  city  by-laws  to  lay  down  the  tracks,  and  will  hold 
the  city  of  Montreal  responsible  for  any  damages  which  may  be  incurred. 
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THREE-PHASE  PLANT  AT  ST.  HYACINTHE,  P.  Q. 

The  town  of  St.  Hyacintlie,  at  which  place  is  located  the 
first  three-phase  plant  installed  in  Canada,  is  on  the  Portland 
line  of  the  Grand  Trunk  Railroad,  ahout  thirty -five  miles  from 
Montreal.  A  branch  line  of  the  Canadian  P'acific  also  reaches 
the  town,  and  a  new  line  of  railway  called  the  United  Counties 
passes  through  it,  connectinj>  it  with  the  town  of  Sorel  on  the 
west  and  Iberville  on  the  south.  The  population  is  at  present 
about  11,000,  which  is  rapidly  increasing.  A  fine  water  power 
on  the  Yamaska  river  is  utilized  to  operate  the  granite  mills 
owned  by  Feodore  Boas  &  Co.,  manufacturers  of  woolen  goods, 
and  several  other  factories.  There  has  been  for  some  time, 
however,  a  demand  for  more  power  than  was  available  in  the 
town  itself,  and  in  the  fall  of  1893  the  transmission  of  power 
from  the  Rapid  Plat,  4%  miles  below  the  city,  was  first  dis- 
cussed. In  Febiuary,  1894,  this  power  was  acquired  by  Mr.  A. 
.M.  Morin,  and  in  April  of  that  year  a  company  called  La  Cie 
des  Pouvoirs  Hydrauliques  de  St.  Hyacinthe  was  formed  to  im- 
prove and  distribute  it  for  motive  purposes  and  lighting  m  the 
town.  Work  was  commenced  at  once  on  the  water  power,  and 
in  July  contract  was  closed  with  the  Canadian  General  Electric 
Company  for  the  necessary  electrical  apparatus  for  the  plant.  A 


tal  shaft  by  means  of  clutch  coupling.  The  shaft  is  divided  into 
two  sections  connected  by  a  Hill  cut-off  clutch,  two  wheels  being 
geared  to  each  section.  The  main  driving  pulleys,  which  are 
four  in  number,  and  each  provided  with  Hill  clutches,  are  placed 
on  an  extension  of  this  shaft  under  the  dynamo  room.  Hand 
wheels  controlling  each  of  the  four  wheels  and  the  four  clutch 
pulleys  are  placed  in  a  convenient  position  in  the  dynamo  room, 
so  that  the  entire  operation  of  the  plant  can  be  absolutely  con- 
trolled from  the  switchboard.  Two  electric  governors,  one  for 
each  pair  of  wheels,  are  connected  to  controlling  mechanism, 
which  is  also  placed  in  the  dynamo  room.  It  is  intended  to 
connect  a  tachometer  to  the  shafting  which  will  at  all  times  indi- 
cate the  speed. 

ELECTRICAL  PLANT. 

The  electrical  equipment  of  the  power  house,  installed 
throughout  by  the  Canadian  (General  Electric  Co.,  Ltd.,  con- 
sists at  present  of  three  of  their  type  A.  T.  12-150-600  standard 
three-phase  alternators,  each  having  a  capacity  of  150  k.  w.  at 
2,500  volts.  They  are  compound  wound  in  the  same  manner  as 
that  company's  single-phase  high  periodicity  alternators  of  the 
Thomson-Houston  type,  the  commutator,  however,  being  in 
three  sections  to  accommodate  the  three-phase  current.  The 


Three-Phase  Plant  ; 

thorough  investigation  was  made  of  the  different  systems  of  elec- 
trical transmission,  and  the  President  of  the  company,  Mr.  Louis 
Cote,  and  their  consulting  engineer,  Rev.  Father  Choquette, 
visited  a  number  of  power  transmission  plants  before  their  deci- 
sion was  reached.  The  contract  for  the  water  wheels  and  shaft- 
ing was  awarded  to  the  James  Leffell  Co.,  of  Springfield,  Ohio, 
who  also  furnished  plants  for  the  installation  of  the  wheels. 

WATER  POWER  PLANT. 

The  power  had  formerly  been  utilized  for  the  operation  of  a 
grist  mill  and  woolen  factory  on  one  side  of  the  river,  and  for  a 
small  grist  mill  on  the  opposite  side.  No  change  was  necessary 
in  the  dam,  although  it  will  be  possible  by  raising  this  to  greatly 
increase  the  power  available.  The  canal  leading  to  the  mill 
was  almost  entirely  reconstructed  and  deepened,  so  that  its 
capacity  is  nearly  three  times  that  of  the  old  canal.  In  addition 
to  this  a  long  tail-race  was  excavated,  greatly  increasing  the 
head,  which  is  now  about  17  feet.  The  water  is  led  directly  to 
the  wheels,  which  are  four  in  number,  of  the  LefTell  Co.'s  Samp- 
son type,  50  inches  in  diameter,  and  running  at  a  speed  of  100 
revolutions  per  minute.  These  wheels  are  on  vertical  shafts  and 
placed  in  wooden  penstocks  with  separate  gates.  At  the  top  of 
the  vertical  shaft  is  placed  a  crown  wheel  6'  2"  in  diameter,  hav- 
ing 78  iron  wood  teeth.  This  is  geared  to  a  pinion,  249-16 
inches  in  diameter,  having  26  teeth,  and  connected  to  a  horizon- 
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separate  exciting  current  is  supplied  by  two  6  k.  w.  standard 
Edison  dynamos,  either  one  of  which  is  capable  of  e.xciting  the 
fields  of  all  three  machines. 

The  periodicity  of  these  alternators  is  60  cycles  per  second, 
this  having  been  adopted  in  place  of  the  old  st.mdard  of  125 
cycles,  as  it  has  been  found  from  experience  that  motors  operate 
very  inuch  more  satisfactorily  the  lower  the  periodicity,  and  this 
number  was  decided  upon  as  being  inore  suitable  for  the  combi- 
nation of  motors,  arc  lamps,  and  incandescent  l.imps,  the  steadi- 
ness of  the  latter  being  affected  when  the  periodicity  is  much 
further  reduced.  The  current  from  these  machines  is  led  to  the 
centre  panel  of  the  switchboard,  as  shown  in  the  accompanying 
cut,  and  is  theve  connected  to  the  main  bus  bars  in  multiple 
through  three  high  potential  triple  pole  switches.  On  this  panel 
is  also  placed  a  curient  indicator  and  potential  indicator  for 
each  machine,  together  with  the  phase  indicator  by  which  the 
machines  are  thrown  together.  The  feeder  panel  is  to  the  right 
and  is  equipped  with  three  current  indicators,  one  for  each  leg 
of  the  system,  a  ground  detector,  lightning  arresters  and  feeder- 
blocks.  On  the  left  are  the  three  station  transformers  and  the 
exciter  current  indicators  and  switches. 

LINE. 

The  distance  between  the  power  plant  and  the  town,  as  stated 
above,  is  4 >^  miles.    The  line  consists  of  four  number  00  B  &  S 
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bare  copper  wires  placed  on  double  petticoat  insulators.  The 
poles  are  all  of  cedai,  30  feet  in  height  above  the  ground,  and  a 
double  set  of  cross  arms,  pins  and  insulators  are  placed  on  each 
pole.  Only  three  of  the  wires  normally  are  in  use,  the  fourth 
being  kept  as  a  spare  m  case  of  accident.  The  line  is  of  the 
most  solid  and  substantial  construction  throughout,  and  has 
been  built  with  the  object  of  providing  amply  for  any  addition 
to  the  lines  which  may  be  required  at  any  future  time. 

SECONDARY  DISTRIBUTION. 

The  primary  wires  are  brought  to  the  centre  of  distribution  in 
the  town,  and  from  this  point  primary  mains  extend  over  the 
district  which  is  to  be  furnished  with  light  and  power.  The 
greater  portion  of  the  lighting  is  from  a  four-wire  system  of 
secondary  mains  fed  by  banks  of  transformers  at  suitable  points. 
This  system  combines  the  economy  of  both  the  three-wire  and 
three-phase  systems  and  insures  a  uniform  potential  at  all  points. 
All  large  motors  will  be  connected  to  separate  banks  of  trans- 
formers, only  the  smaller  sizes  being  operated  from  the  second- 
ary mains. 

THE  COMPANY. 

The  directorate  of  the  company  includes  the  names  of  nearly 
all  the  prominent  business  men  of  the  town.  Mr.  Louis  Cote, 
the  president,  is  well  known  as  the  inventor  of  several  important 
labor  saving  machines  for  shoe  manufacturing.  Mr.  Payan, 
vice-president,  is  a  member  of  the  firm  of  Duclos  &  Payan, 
tanners  and  manufacturers  of  leather.  The  construction  work 
and  wiring  has  been  done  under  the  supervision  of  Mr.  R. 
Duperouzel,  superintendent  of  the  Hydraulique  Company,  to 
whom  much  credit  is  due  for  the  manner  m  which  he  has  carried 
out  an  installation  having  so  many  novel  features. 


RECENT  CANADIAN  PATENTS. 

Canadian  patents  have  recently  been  granted  for  the  following  electrical 
and  steam  engineering  devices  : — 

No.  47,796,  for  gas  engine,  to  Frank  S.  Mead,  Montreal. 

No.  47,832,  for  automatic  railway  car[protector,  to  Chas.  Gletner,  Cincin- 
nati, Ohio. 

No.  47,834,  for  feed  water  heater,  to  Stirling  L.  Bayley,  Chicago,  111., 
and  John  W.  Dowd,  Toronto,  Ont. 

No.  47,848,  for  car  fender,  to  Wm.  Hofmeister,  and  W.  F.  Madaus,  New 
York  City. 

No.  47,850,  for  a  closed  conduit  electric  railway,  to  James  Francis  Mc- 
Laughlin, Philadelphia,  Pa.  The  inventor's  claim  for  this  device,  which  is 
herewith  illustrated,  is  as  follows  : — 


No.  47,850. — Closed  Conduit  Electric  Railway.  ' 

1st.  In  an  electric  raHway,  the  combination  with  the  closed  conduit,  of  a 
main  or  supply  conductor  housed  therein,  a  sectional  working  conductor 
composed  of  sections  in  the  conduit  and  exposed  sections  seated  in  the  top 
of  the  conduit  and  electrically  connected  to  the  sections  in  the  conduit,  and 
magnetically  operated  switches,  pivoted  to  the  main  conductor,  formed  of 
switch  plates  in  operative  relation  to  the  underground  sections  of  the  work- 
ing conductor,  and  with  armatures  closed  to  the  top  of  the  conduit.  In  an 
electric  railw^jy,  the  combination  with  a  closed  conduit  provided  with  a  cen- 
tral longitudinal  groove  or  trough  along  its  top,  or  a  main  01  supply  con- 
ductor housed  in  the  conduit,  a  workmg  conductor  composed  of  sections  in 
the  conduit  and  exposed  sections  seated  in  the  trough  and  electrically  con- 
nected to  the  sections  in  the  conduit,  and  magnetically  operated  switches 
pivoted  to  the  main  conductor  and  formed  with  switch  plates  in  operative 
relation  to  the  underground  sections  of  the  working  conductor  and  with 
armatures  close  to  the  top  of  the  conduit  between  the  trough  and  sides  of  the 
conduit. 

No.  47,858,  for  electric  switch  or  circuit  breaker,  Frank  Stevens  and 
Robert  Rodwell  Kesteven,  Philadelphia,  Pa. 

No.  47,859,  tor  an  electric  motor,  to  Jas.  H.  K.  McCollom,  Edwin  Krick- 
more,  Thos.  Ed.  B.  McCollom,  Melville  B.  R.  Gordon,  John  W.  Sweet- 
namandThos.  W.  Hector,  Toronto,  Ont.  The  following  description  of 
this  motor,  an  illustration  of  which  appears  herewith,  is  abstracted  from  the 
statement  of  claim  of  the  inventor  : — 

The  combination  with  a  statir.nary  armature  comprised  of  a  ring  having  a 
series  of  sections  arranged  equi-distant  around  it  between  the  toothed  pro- 


jections, the  sections  having  a  plurality  of  coil  layers  arranged  in  multiple 
and  suitably  connected  to  the  corresponding  sections  of  the  commutator,  of 
an  arc-shaped  field  magnet  supported  and  magnetically  insulated  from  the 
main  shaft  of  the  motor  by  a  disc  as  shown  and  for  the  purpose  specified. 
The  combination  with  the  ring-shaped  stationary  armature  composed  of  a 
series  of  sections  arranged  as  specified  and  having  arms  secured  to  the  ring. 


No.  47,859, — Electric  Motor. 

and  extending  inwardly  and  terminating  in  hubs,  which  form  bearings  for 
the  main  shaft  of  the  motor,  of  a  stationarv  commutator  secured  in  one  of 
the  hubs,  rotating  brushes  and  arc  shaped  field  magnets  supported  upon 
and  magnetically  insulated  from  the  shaft  by  a  suitable  disc  and  designed  to 
rotate  in  unison  with  the  commutator  brushes,  which  are  suitably  supported 
and  derive  current  from  electrically  insulated  rings  through  the  contact 
brushes  resting  on  such  rings  and  connected  to  the  main  circuit. 

No,  47,861,  for  a  trolley,  to  Carl  Ast,  Gorlitz.  Prussia,  Ger. 

No.  47,863,  for  a  multiphase  motor,  to  the  Canadian  General  Electric  Co. , 
Toronto,  Ont.,  assignee  of  Louis  Bell,  Chicago,  111.  The  accompanying 
illustration  and  statement  of  claim  will  serve  to  explain  the  invention  ;  — 


No.  47,863 — Multiphase  Motor. 

In  an  electric  motor  having  a  closed-circuited  armature-winding,  the 
combination  with  resistance  in  circuit  with  said  winding  and  carried  theie- 
with  upon  the  armature  shaft,  said  resistance  being  divided  into  sections,  of 
automatic  switching  mechanism  also  mounted  on  said  armature  shaft  and 
responsive  to  the  speed  thereof,  whereby  successive  sections  of  the  resistance 
are  short-circuited  as  the  speed  increases. 

No.  47,867,  for  car  brake,  to  Geo.  Hill  Kinter,  Geo.  D.  Teller  and  Geo. 
Tait,  Buffalo,  N.  Y. 

No.  47,892,  for  telephonic  relay,  to  Geo.  Gilmour,  Douglas,  I^leof  Man. 

No.  47,908,  for  telephone  annunciator  and  call  bell,  to  Fred.  G.  Warrell. 
Philadelphia,  Pa. 

No.  47,909,  for  telegraphic  transmitter,  to  Frank  F,  Howe,  Marietta, 
Iowa. 

No.  47,935,  for  an  electric  railway,  to  the  Thomson-Houston  National 
Electric  Co. ,  Portland,  Maine. 

No.  48,030,  for  a  steam  generator,  to  Chas.  Wm,  Vanderberg,  Wellington, 
B.  C. 


It  is  understood  that  a  satisfactory  understanding  has  at  last  been  reached 
between  the  London  Street  Railway  Co.  and  the  City  Council,  in  accord- 
ance with  which  the  railway  system  of  the  city  will  immediately  be  trans- 
formed to  the  trolley  system.  The  company  is  said  to  have  secured  pro- 
perty adjoining  that  of  the  General  Electric  Company  at  the  foot  of  Bathurst 
street,  on  which  to  erect  a  power  station  and  car  barns.  The  situation  is  a 
very  desirable  one,  water  for  condensing  purpo'ses  being  obtainable  from 
the  river  Thames. 
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DYNAMO  DESIGN.* 

By  E.  B,  Merrill. 
PRELIMINARY. 

Before  procecilinR  with  the  design  of  a  dynamo,  it  is  neces- 
sary to  ascertain  as  definitely  as  possible  what  is  recjuired  of  it. 
It  is  to  be  built  for  a  given  purpose.  It  is  a  generator,  perhaps, 
to  do  lighting  or  electro-plating,  or  to  supply  a  power  circuit,  or 
it  may  be  a  motor  to  run  a  fan,  a  lathe,  or  a  workshop,  an  eleva- 
tor or  a  street  car  ;  a  geinerator  for  a  constant  pressure  or  a  con- 
stant current  circuit  ;  or  a  motor  for  fixed,  or  for  variable  speeds, 
to  be  used  on  parallel  or  series  circuits.  We  must  obtain  infor- 
mation on  these  points  : 

(1)  What  circuit  is  it  to  supply  or  be  supplied  from  ? 

(2)  What  power  is  required  of  it  ? 

(3)  What  are  the  general  conitions  of  use — such  as  the  posi- 
tion that  it  is  to  stand  or  be  suspended  in,  the  limit  of  floor 
space,  the  necessity  for  protection  from  dust,  water,  iron  filings, 
and  other  sources  of  injury,  the  mode  of  driving,  etc. 

From  the  answer  to  the  first  question  we  determine  one  of 
the  factors  of  the  power.  It  will  decide  the  pressure  to  be  ob- 
tained between  the  terminals  if  for  parallel  working,  as  for  in- 
candescent lighting,  and  for  motors  on  constant  pressure  cir- 
cuits, or  the  current  to  provide  for  in  series  circuits  ;  it  will  help 
us  in  settling  the  question  of  open  or  closed  coil  armatures,  and 
of  series,  shunt,  or  compound  fields.  The  degree  of  constancy 
necessary  in  the  pressure  of  generators  and  in  the  speed  of 
motors  will  determine  whether  they  are  to  be  shunt  or  compound 
wound.  We  shall  know  also  whether  special  design  and  regu- 
lation will  be  necessary  to  effect  alterations  of  electromotive 
force  in  generators,  or  of  speed  in  motors. 

From  the  answer  to  the  second,  we  determine  the  other  factor 
of  the  power,  for,  as  we  know  electrical  power  is  the  product  of 
current  and  electromotive  force,  and  we  have  only  to  divide  the 
required  power — reduced  to  Watts — by  the  one  given  to  obtain 
the  other  ;  usually  we  are  given  the  pressure  and  require  to  de- 
termine the  maximum  current  needed.  As  power  is  lost  in  the 
various  windings  of  a  dynamo,  this  also  should  be  considered. 
Any  such  heat  losses  may  be  calculated  just  as  they  would  be 
if  the  energy  were  being  used  in  the  external  circuit,  armature 
and  series  field  coils  as  in  series  circuits,  and  shunt  fields  as  in 
parallel  circuits.  If  C  is  the  total  armature  current  and  £  the 
generated  electromotive-force,  driving  the  current  in  the  genera- 
tor or  resisting  the  current  in  the  motor, 
E  C=P  (watts) 
gives  the  total  transformation  of  energy,  mechanical  to  electrical 
in  the  generator  or  electrical  to  mechanical  in  the  motor.  The 
power  given  to  or  received  from  the  external  circuit  is 

EC  -  Cr-c,^  r-i  =  E^  O  = 
the  negative  signs  applying  to  the  generator  and  the  positive 
ones  to  the  motor. 

r.  =  resistance  of  armature  or  armature  and  series  field  winding. 

ri  =  resistance  of  shunt  field  winding. 

£■1  =  current  in  shunt  field  winding. 

=  E]j;Cr,  the  pressure  between  the  terminals. 

C"i  =  current  given  to  or  received  from  external  circuit. 

The  answer  to  the  third  question  will  affect  the  general  de- 
sign, particularly  the  selection  of  the  type. 

There  is  an  almost  endless  variety  of  different  types  oi  con- 
tinuous current  machines  ;  they  may  all,  however,  be  classed  as 
bipolar  and  multipolar.  The  bipolar  machines  may  be  divided 
into  those  having  single  or  multiple  magnetic  circuits,  and  these, 
again,  as  having  one  or  more  exciting  coils.  Multipolar  ma- 
chines, in  practice,  never  have  more  than  one  magnetic  circuit 
per  pair  of  poles,  and  often  this  is  abridged  ;  that  is,  two  or 
more  pairs  of  poles  may  have  parts  of  their  circuits  in  common. 
Multipolar  machines  may,  therefore,  be  classed  as  having  one 
exciting  coil — half  as  many  coils  as  poles,  or  as  many  coils  as 
poles,  etc. 

As  to  the  effect  of  the  power  of  a  machine  on  the  type,  one 
may  say,  generally,  that,  for  small  powers,  bipolar  machines  are 
preferable  on  account  of  their  simplicity  and  economy  in  con- 
struction, while,  for  large  powers,  multipolar  machines  are  most 
economical. 

The   common  types  of  armature  are   the  drum  and  ring 

*  Part  of  a  paper  read  before  the  Engineering  Society  of  the  School  of  Practical 
Science,  Toronto,  March  20,  1895. 


(Gramme).  In  bipolar  machines  for  small  armature  diameters, 
the  drum  winding  is  the  more  economical  in  length  (i.  e.,  resist- 
ance) of  conductor,  and  the  core  more  simple  in  construction  ; 
while,  for  large  diameters  and  shorter  cores,  the  ring  type  gives 
more  economy  in  winding,  and  offers  much  better  opportunity 
for  ventilation.  Ring  winding  is  done  in  distinct  sections,  so 
that  it  IS  much  easier  to  insulate  it  and  to  replace  portions  of  it 
than  in  the  case  of  drum  winding,  in  which  the  sections  all  over- 
lap. In  ring  winding  there  is  one  active  conductor  in  each  loop  ; 
in  drum  winding  thete  are  two. 

In  multipolar  machines,  both  rings  and  hollow  drums  are 
used  ;  and  for  these  we  have  the  ring,  and  lap  and  wave  wind- 
ings, with  as  many  parallel  circuits  as  poles,  excepting  for  wave 
winding,  for  which  there  are  always  two.  The  cores  of  arma- 
tures may  be  smooth  or  slotted.  The  advantage,  on  the  whole, 
lies  with  the  smooth  surface.  The  teeth  in  the  slotted  core  form 
good  driving  horns,  and  somewhat  decrease  the  magnetic  re- 
luctance of  the  circuit  ;  they  also  allow  the  heat  to  escape  more 
rapidly  from  the  core  ;  but  their  additional  cost  of  construction, 
the  heating  of  the  pole  pieces,  due  to  the  unequal  distribution  of 
magnetism,  and  the  trouble  they  cause  in  sparking,  tell  heavily 
against  them. 

Let  us  now,  to  fix  our  ideas,  suppose  that  we  are  to  design 
a  dynamo  for  constant  pressure.  In  the  first  place  we  know 
that  the  terminal  pressure  for  a  generator  is  less,  and  for  a 
motor  is  greater,  than  the  generated  electromotive  force  by  a  pro- 
duct Cr  ;  so  that  if  Cr  is  small,  as  it  must  be  for  economy,  the 
same  machine  generates  nearly  the  same  electromotive-force  as 
a  generator  or  as  a  motor  with  terminal  pressures  the  same, 
and,  therefore,  as  other  conditions  are  unaffected,  the  speed 
must  be  nearly  the  same  also,  so  "that  a  generator  and  a  motor 
to  be  used  in  the  same  circuit  may  he  considered  very  nearlv  as 
the  same  machine. 

THE  ARMATURE. 

As  the  electromotive-force  of  a  dynamo  is  generated  in  the 
armature,  and  the  whole  current  used  must  flow  through  it 
(excepting  for  the  shunt  field  of  a  motor),  so  that  both  factors  of 
the  power  affect  it  directly  ;  and  as  the  field  provided  by  the 
magnetic  circuit  is  only  for  the  use  of  the  armature,  and  must, 
therefore,  be  designed  to  suit  it,  the  consideration  of  the  arma- 
ture is  evidently  the  first  and  most  important  part  of  the  design 
of  a  dynamo  ;  so  that,  after  deciding  the  number  of  poles  to  be 
used,  we  should  proceed  to  determine  what  is  required  of  the 
armature,  and  select  the  type. 

We  know  approximately  the  electromotive-force  that  it  must 
generate  {E  =  Ei  +  Cr,  of  which  Et  is  known,  and  Cr  is  small, 
and  need  not  be  considered  at  this  stage),  and  the  maximum 
current  that  must  flow  through  it,' allowing  a  percentage  for  the 
shunt  circuit  (see  at  end  of  paper).  The  total  armature  current 
is  divided  between  two  parallel  paths  in  bipolar,  and  be- 
tween two,  four,  or  more  parallel  paths  in  multipolar  dyna- 
mos, so  that  the  current  that  the  armature  conductor  has  to 
carry  is  fixed,  i.  e.,  one-half,  one-fourth,  etc.,  of  the  total  cur- 
rent, and  from  this,  knowing  the  safe  carrying  capacities  of 
conductors,  we  can  fix  the  cross-section  necessary.  From  400 
to  800  circular  mils  per  ampere  for  copper  gives  the  common 
range  of  practice,  the  lower  values  when  the  machine  js  run  in- 
termittently, or  when  there  is  good  ventilation,  and  the  higher 
values  for  continuous  running,  or  when  the  ventilation  is  poor. 

The  armature  of  the  common  types  of  dynamos  consists  of  the 
arrangement  of  a  number  of  conductors  (usually  copper  \\\r€)  on 
a  core  which  is  a  good  magnetic  conductor,  which  is  attached 
to  a  shaft,  and  revolves  in  a  magnetic  field,  so  that  the  conduct- 
ors cut  through  the  lines  of  that  field  as  they  pass  from  the 
poles  of  the  dynamo  across  the  gap, — composed  of  clearance 
and  space  occupied  by  the  conductors  and  their  insulation— to 
the  core.  Now,  the  cutting  by  a^  conductor  of  los  lines  per 
second  produces  in  it  an  electromotive-force  of  one  volt,  so  that 
the  total  electromotive-force  produced  in  an  armature  is  given 
by  the  equation 

„     c  V  l'S&„ 

h  =  — 

where  3B„  =  the  average  number  of  lines  per  square  inch  in 
the  field. 

/  =  length  of  field  in  inches  being  cut  by  the  conductors, 
i.  e.,  about  the  length  of  the  conductor  on  the 
face  of  the  armature  or  the  length  of  the  arma- 
ture core. 
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V  =  velocity  of  the  conductors  cutting  through  the  field 
in  inches  per  second,  i.  e.,  the  peripheral  velocity 
of  the  armature.    The  electromotive-force  pro- 

*  V  im„ 

duced  in  each  conductor  is  therefore   s — 

10° 

c  =  number  of  effective  conductors  in  series,  i.  e.,  the 
number  of  those  in  series  which  are  cutting  the 
field  of  strength         and  which  are  therefore 
within  the  polar  arcs. 
The  cross-section  of  the  magnetic  field  is  approximately  the 
same  as  the  area  of  the  pole  face,  and  the  distribution  ^„  is 
fairly  uniform  in  a  good  design.    As  a  means  of  decreasing  the 
exciting  power  necessary  for  a  given  total  magnetic  flux,  the  in- 
tensity of  magnetization,  JS,,  of  the -gap  spaces  is  taken  quite 
low,  especially  for  smaller  machines,  as  compared  with  the  limits 
of  saturation  of  the  poles  and  armature  core.    The  value  in 
practice  increases  with  the  capacity  of  the  machine,  and  is  about 
50  per  cent,  higher  for  wi  ought  iron  or  steel  than  for  cast-iron 
pole  pieces.    For  bipolar  machines,  with  cast-iron  pole  pieces, 
J3,^  ranges  from   15,000  for  i  kwt.  capacity  to  30,000  for  300 
kwt.* 

V  as  an  easily-produced  factor  of  the  electromotive-force 
should  be  as  high  as  possible.  It  is  limited,  however,  by  me- 
chanical and  electrical  considerations,  such  as  strain  in  the 
moving  parts,  vibration  due  to  irregularities  of  balance,  friction 
in  the  bearings  and  air  friction  in  the  clearance  space,  eddy  cur- 
rents and  hysteresis  losses  which  increase  with  the  speed.  The 
hysteresis  losses  depend  on  the  number  of  reversals  per  second 
and  the  intensity  of  magnetization  of  the  core.  In  practice,  the 
peripheral  velocities  of  drum  armatures  range  from  25  to  50  feet 
per  second,  increasing  with  the  capacities  ;  and  those  for  ring 
armatures — on  account  of  their  better  ventilation  and  the  better 
hold  of  the  conductors— reach  double  that  amount. 
We  must  now  select  values  for       and  v.    We  then  have  c 

E 


and /to  determine,  having  the  relation  ch 


V  36, 


between  them. 


As  a  question  of  internal  resistance,  c  and  /  may  nearly  bal- 
ance each  other,  and  it  becomes  a  question  then  as  to  whether 
altering  /  increases  or  decreases  the  idle  wire  necessary  in  the 
•  particular  winding  used.  But  there  are  other  conditions  which 
limit  the  fixing  of  c,  a  consideration  of  which  will  help  us  in 
making  the  adjustment,    c  is  the  number  of  conductors  in  series 

 in  one  of  the  two  or  more  parallel  armature  circuits — which 

are  actually  cutting  the  magnetic  field  at  a  given  instant,  at  any 
of  its  two  or  more  pole  faces  ;  its  ratio  to  the  total  number  of 
conductors  on  the  cutting  surface  is  approximately  that  of  the 
polar  arcs  to  the  periphery  of  the  armature  space.  The  length 
of  the  polar  arc,  we  find  in  pract'ce,  ranges  between  50  and  100 
per  cent,  of  the  total  citcumference,  and  usually,  lies  between 
70  and  80  percent.;  questions  of  magnetic  leakage,  sparking, 
etc.  affect  its  length.  Fixing  this  ratio  now  also  fixes  the  rela- 
tion between  the  effective,  and  the  total  number  of  active 
armature  conductors. 

Again,  the  number  of  conductors  around  the  circumference, 
and  the  number  of  layers,  with  a  knowledge  of  the  space  re- 
quired for  insulation  (between  conductors  and  core,  between 
layers,  between  sections,  and  between  individual  conductors), 
and  that  needed  for  driving  horns,  will  fix  the  circumference  re- 
quired for  the  armature  and  the  depth  of  winding. 

The  radiating  power  of  the  armature  fixes  the  limit  of  depth 
of  conductors.  The  greatest  current  density  allowed  in  practice, 
that  is,  the  ampere  turns  per  inch  circumference,  is  fixed  at 
about  800  or  about  2,500  per  inch  diameter.  The  average  would 
be  about  600  or  1,900  per  inch  diameter,  which  corresponds  to 
a  rise  of  125°  to  140°  F.  The  depth  of  winding  varies, 
in  practice,  with  the  diameter  of  the  armature  ranging  with 
drum  armatures  from  .25  to  .8  inch  for  diameters  of  from  2  to 
30  inches. 

Another  question  affecting  c  is  the  number  of  sections  that 
there  are  to  be  in  the  armature  and  in  the  commutator.  Many 
sections  increase  the  difficulty  of  winding  and  insulating,  and 
increase  the  size  and  cost  of  construction  of  the  commutator, 
while  few  sections  give  greater  losses  in  the  coils  short-circuited 
under  the  brushes,  causing  sparking,  and  give  greater  variations 

*We  are  indebted  for  these  figures,  as  well  as  for  others  that  follow,  to  the  valuable 
articles  by  A.  E.  Wiener,  entitled  "  Practical  Notes  on  Dynamo  Calculation,"  which 
have  been  running  for  some  time  in  the  Electrical  World. 


in  the  total  electromotive-force  generated.  Thirty-six  divisions 
cause  only  a  variation  of  one-fifth  of  one  per  cent.,  so  that  this 
would  be  plenty  for  steadiness ;  but,  besides  this,  the  self- 
induction  in  the  short-circuited  coils  require  that  the  number  of 
loops  per  section  should  be  kept  down,  which  would  both  tend 
to  decrease  the  total  number  of  conductors  and  to  increase  the 
number  of  sections.  From  40  to  60  sections  is  good  practice 
for  pressures  up  to  300  volts  on  bipolar  machines. 

For  high  pressures,  the  effect  of  self-induction  in  the  coils 
comes  still  more  into  play  in  increasing  the  number  of  sections, 
as  also  the  necessity  of  keeping  the  pressure  between  adjacent 
segments  low  enough  not  to  maintain  an  arc  across  the  insula- 
tion between  them. 

Let  us,  then,  decide  upon  a  number  of  sections  for  the  com- 
mutator. Each  commutator  bar  will  begin  one  coil  and  end 
another,  so  that  the  number  of  armature  and  commutator  sec- 
tions will  be  the  same. 

We  may  now  select  a  value  for  /,  obtained  from  a  similar  type 
of  machine  in  practice,  and  obtain  c  and  the  total  number  of 
conductors  ;  then  select  the  nearest  number  to  this  which  will 
give  the  chosen  number  of  sections,  and  correct  the  assumed 
value  of  /.  Knowing  now  the  number  of  conductors  per  sec- 
tion, we  can  decide,  from  considerations  above  given,  and  from 
convenience  in  winding  and  insulating,  the  form  that  the  sections 
will  take  and  how  they  will  be  placed  and  wound.  The  circum- 
ference of  the  armature  is  readily  deduced  from  this,  and,  there- 
fore, the  diameter.  We  may  now  see  if  the  length  chosen  and 
the  diameter  deduced  bear  leasonable  proportions  to  each 
other ;  if  not,  a  new  value  of  /  may  be  selected. 

The  selection  of  the  type  of  armature  need  not  be  finally  made 
until  after  a  preliminary  calculation  of  the  dimensions,  though, 
as  we  have  seen,  a  higher  v  is  allowed  for  ring  than  for  drum 
armatures,  .which  should  be  considered. 

(To  be  Continued.) 


"A  BOOSTER.  " 

At  the  request  of  the  Canadian  representatives  for  Crompton 
&  Co.,  London,  Eng.,  the  Montreal  Electric  Co.  have  lately  in- 
stalled at  the  Royal  Victoria  Hospital,  Montreal,  a  "  booster"  in 
connection  with  their  storage  battery  plant.  The  "booster"  allows 
them  to  light  the  house  circuits  at  the  same  time  as* they  are 
charging  the  battery.  The  accompanying  diagram  shows  the 
principle  : 


•51=1 


'A  Booster." 


Heretofore  it  was  necessary  to  run  a  dynamo  for  charging 
alone,  speeding  it  up  to  the  required  voltage,  this  of  course  being 
too  high  to  allow  of  their  running  their  lamp  circuits  at  the  same 
time. 

The  "booster"  is  arranged  so  that  it  can  also  be  switched  in  on 
their  three  wire  bus-bars  ;  it  then  supplies  the  boosted  current 
from  one  circuit  when  the  motor  is  fed  from  the  other.  The 
batteries  can  also  be  discharged  either  on  their  two  wire  or  three 
wire  bus-bars.  The  amount  of  current  furnished  to  the  batteries 
is  50  amperes  normal. 


The  Common  Pleas  Divisional  Court  recently  dismissed  an  action 
broupht  by  a  workman  against  the  Hamilton  Street  Railway  Co.  ,  for  in- 
juries received  by  coming  in  contact  with  an  electric  car  while  engaged  in 
lining  in  rails  for  the  new  track.  The  court  decided  that  there  was  no 
statutory  duty  on  the  part  of  the  motor-man  to  sound  the  gong  at  the  place 
where  the  accident  happened,  and  that  unless  the  presence  of  danger  was 
apparent  to  him  in  time  to  prevent  the  collision,  he  was  not  to  blame. 
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TRANSMISSION  OF  POWER  BY  BELTS.* 

liy  Gi,o.  Kowi.KU. 

I  venturp:  to  say  that  there  are  few  appliances  so  niiich  abused  and 
neglected  as  the  one  under  consideration,  namely,  the  old  and  tried 
friend  of  all  shops  and  factories,  the  belt.  We  find  it  stretched  out  of 
all  res&mblance  to  its  former  self.  We  see  it  laced  in  a  slipshod  man- 
ner with  perhaps  half  the  lace  holes  torn  out,  giving  opportunity  for  the 
belt  to  catch  against  the  fingers  of  the  shifter  and  finally  tear  out  and 
come  down  on  somebody's  head.  When  we  go  into  a  shop  or  factory 
and  see  the  belts  in  the  condition  described,  we  are  pretty  sure  to  find  a 
shop  where  the  time  of  attending  to  the  shafting,  hot  bearings  and 
attendant  ills  would  make  a  big  item  in  the  accounts  if  it  was  counted 
on  the  list  of  running  expenses.  But  this  kind  of  a  shop  never  keeps 
much  account  anyway,  and  guesses  at  the  charges  to  be  made  for  work, 
with  the  result  of  losing  money. 

It  IS  not  idle  capital  to  have  belts  running  slack  and  doing  less  work 
than  they  might  possibly  be  made  to  do,  for  it  is  much  better  to  have 
the  capital  invested  in  this  way  than  to  have  delays,  cut  boxes,  and  the 
annoyance  that  follows  in  the  wake  of  all  unsatisfactory  machinery  and 
parts  in  the  whole  establishment.  It  is  a  pleasure  to  see  a  nicely  running 
belt,  to  go  into  an  engine  room  and  see  the  great  driving  belt  that  is 
running  the  whole  of  a  great  plant  and  doing  it  without  apparent  effort, 
the  belt  running  so  loose  as  to  give  a  sag  to  the  upper  half,  and  the 
lower  half  running  straight  as  a  line.  This  is  a  sure  sign  that  the  jour- 
nals are  running  cool  and  everything  is  going  along  nicely. 

I  do  not  wish  it  understood  that  everything  in  this  paper  is  original 
with  me  ;  on  the  contrary,  some  of  it  is  borrowed  from  the  best  engi- 
neering practice  in  the  country.  I  have  been  very  generously  assisted 
by  the  several  belt  manufacturing  companies,  who  gave  me  good  liints 
on  the  use  of  belting.  I  have  also  studied  such  works  as  Morin's, 
Cooper's,  Nicholson's,  Thurston's,  and  out  of  these  I  have  taken  and 
adopted  several  valuable  rules  and  formula. 

There  are  few  engineers  who  have  not  been  frequently  in  want  of  in- 
formation or  readily  applicable  formulae,  upon  which  they  could  place 
reliance,  giving  the  power  which,  under  given  conditions  and  velocity, 
is  transmitted  by  belts  without  unusual  strain  or  wear,  therefore  I  be- 
lieve it  is  well  to  study  the  experiments  which  are  given  in  the  works  of 
the  different  authors,  and  acknowledge  and  adopt  formula  therefrom, 
and  apply  it  to  daily  use.  But  in  doing  so  we  must  be  careful,  because, 
notwithstanding  the  existence" of  this  mathematical  and  experimental  in- 
formation, the  numerous  tables  that  have  been  given  by  mechanical 
engineers  appear  to  have  had  only  that  kind  of  a  basis  which  has  come 
from  guessing  that  an  engine,  or  a  machine,  either  the  diiving  or  the 
driven,  with  a  belt  of  given  width,  was  producing  or  requiring  some 
quantity  of  power  which  might  be  expressed  in  foot-pounds  generally 
without  any  stated  arc  of  pulley  contact.  For  instance,  one  writer  says 
that  a  single  leather  belt  one  inch  wide,  running  1000  feet  per  minute, 
will  transmit  .76  horse  power  ;  another  asserts  .93  horse  power  ;  another 
claims  one  horse  power  ;  another  makes  out  1.33,  and  still  another 
figures  it  out  to  be  \%,  and  so  on,  thus  producing  conflicting  testimony. 

The  rule  which  I  have  acknowledged  and  adopted  may  be  thus  ex- 
pressed :  An  ordinary  single  leather  belt  one  inch  wide,  with  a  velocity 
of  600  feet  per  minute,  will  transmit  one  horse  power.  After  an  exami- 
nation of  different  text  books,  I  find  that  General  Morin's  data  gives  us 
the  clue  to  the  truth  of  this  rule,  and  also  that  it  is  supported  by  other 
good  authority.  Moiin  says  :  "  Belts  which  are  designed  for  continuous 
service  may  be  made  to  bear  a  tension  of  .551  lbs.  per  .00155  square 
inches  of  section,  which  enables  us  to  determine  the  breadth  according 
to  the  thickness."  This  is  equal  to  355  lbs.  per  square  inch  of  belt 
leather,  and  is  also  equal  to  about  one  tenth  of  the  breaking  strength 
of  the  same  as  given  by  Mr.  Rankine  and  other  good  authorities. 
Cooper  in  his  works  says  if  we  substitute  330  lbs.  for  355  lbs.  per  square 
inch,  we  strike  the  component  part  of  a  horse-power  and  deduce  the 
following  :  one  square  inch  of  belt  leather  at  a  velocity  of  100  feet  per 
minute  will  transmit  one  horse  power  wiih  safety,  and  from  these  data 
get  the  rule  :  The  denomination  of  the  fraction  which  expresses  the 
thickness  of  the  belt  in  inches,  gives  the  velocity  in  hundreds  of  feet  per 
minute  at  which  each  inch  of  width  will  transmit  one  horse-power  ;  and 
as  the  ordinary  thickness  of  a  single  leather  belt  is  generally  about  Yf,  of 
an  inch,  we  simply  multiply  the  denominator  of  this  fraction  by  100  and 
get  the  600  feet  at  which  a  single  strap  one  inch  wide  should  run  to 
transmit  one  horse  power. 

No  rules  can  be  given  that  will  apply  to  all  cases — -circumstances  and 
conditions  must  and  will  modify  them.  Belts,  for  instance,  for  machines 
which  are  frequently  stopped  and  started,  and  shifting  belts,  must  be 
wider  to  stand  the  wear  and  tear  and  to  overcome  the  starting  friction, 
than  belts  which  run  steadily  and  continuously.  The  breaking  strength 
per  inch  width  of  belts  when  made  from  good  oxhide,  well  tanned,  has 
been  determined  as  follows  : 

In  the  solid  leather   675  lbs. 

At  the  rivet  holes  of  splices   362  " 

At  the  lace  holes   210  " 

^Paper  read  before  Toronto  No.  i,  C.  A.  S.  E.,  February  8th,  1895. 


Kngineers  are  often  rerpiired  by  their  employers  to  put  up  new  shaft- 
ing, pulleys  and  belts  for  the  purpose  of  dcjing  an  additional  amount  of 
wurk  which  may  be  stated  in  horse  power,  and  the  matter  of  proper  di- 
mension of  same,  such  as  size  of  shaft,  diameter  and  speed  of  pulley, 
width  of  belt,  etc.,  are  left  to  the  judgment  of  the  engineer.  I  have  no 
doubt  that  a  majority  of  the  members  of  this  association  arc  perfectly 
competent  to  oversee  such  work,  but  to  those  whose  practice  along  this 
line  has  not  been  very  extended,  and  who  may  be  called  upon  at  any 
time  to  take  such  matters  in  hand,  I  offer  the  following  information, 
which  is  taken  from  standard  works  and  may  be  relied  on  for  everyday 
use  : 

The  safe  working  tensi:)n  is  assumed  to  Ije  55  lbs.  per  inch  of  width, 
which  is  equal  to  a  velocity  of  about  50  squ?re  feet  per  minute  per  horse 
power,  which  is  safe  practice. 

Now  let  C  =  circumference  in  inches  of  pulley, 
D  =  diameter  in  inches  of  pulley, 
R  =  revolutions  per  minute, 
W  =  width  of  belt  in  inches, 

H  =  horse  power  that  can  be  transmitted  by  the  belt. 

Then,  to  find  the  horse  power  that  a  single  belt  can  transmit,  the  size 

and  speed  of  pulley  and  width  being  given,  the  formula  would  be  : 

CxRxW  CxRy W 

  =  H,  or   =  H, 

144  X  50  .  7200 

or  we  may  still  further  simplify  the  process  by  substituting  D  for  C  and 
divide  the  constant  7200  by  3. 1416,  which  is  the  proportion  of  circum- 
ference to  diameter.    The  formula  would  then  be  ^    ^  ^  ^  ^ 

2300 

The  transmitting  efficiency  of  double  belts  of  average  thickness  is  to 

that  of  single  belts  as  10  is  to  7,  therefore  for  double  belts  the  formula 

,     DxRx  W  ^ 

would  be   =  H. 

1575 

The  horse  power  to  be  transmitted, .and  the  size  and  speed  of  the 
pulley  being  given,  to  find  the  width  of  belt  required  : 

For  single  belts— ^^°°  =  W.    For  double  belts— ^^^^-^  =  W. 

JJ  X  K  D  X  R 

The  horse  power,  speed  of  pulley,  and  width  of  belt  being  given,  to 
find  the  diameter  of  pulley  required  : 

For  single  belts—  iiili32?= d.    For  double  belts— i!ili575  =  ^ 
R  X  W  RxW  ' 

The  horse  power,  diameter  of  pulley,  and  width  of  belt  being  given,  to 
find  the  number  of  revolutions  required  : 

For  single  belts—  ^    ^^og  bouble  belts—"  'S75^r 

DxW  DxW 

In  the  rules  I  have  assumed  that  the  belts  are  open,  the  pulleys  of 
equal  diameters,  and  the  arc  of  contact  is  the  semi-circumference.  If, 
however,  the  pulleys  are  of  different  diameters  and  the  arc  of  contact 
is  less  than  the  semi-circumference,  the  rules  must  be  modified  accord- 
ingly. The  width  of  a  belt  required  for  any  work  depends  on  three 
conditions  :  1st,  the  tension  of  the  belt  ;  2nd,  the  size  of  the  smaller 
pulley  and  the  proportion  of  the  surface  touched  by  the  belt  ;  3rd,  the 
speed  of  the  belt.  The  average  strain  under  which  leather  will  break 
has  been  found  by  many  experiments  to  be  33,200  lbs.  per  square  inch  of 
cross  section.  In  use  on  pulleys,  belts  should  not  be  subjected  to  a 
greater  strain  than  one-tenth  their  tensile  strength,  or  about  330  lbs.  to 
the  square  inch  of  cross  section.  This  will  be  55  lbs.  average  strain  for 
every  inch  in  width  of  single  belt  Yf,  of  an  inch  thick.  The  strain 
allowed  for  all  widths  of  belting  (single  or  double)  is  in  direct  proportion 
to  the  thickness  of  the  belt.  This  is  the  safe  limit,  for  if  a  greater  strain 
is  attempted  the  belt  is  likely  to  be  overworked,  in  which  case  the  re- 
sult will  be  an  undue  amount  of  stretching,  tearing  out  at  the  lace  holes 
and  damage  to  the  joints. 

The  working  adhesion  of  a  belt  to  the  pulley  will  be  in  proportion  both 
to  the  number  of  square  inches  of  belt  contact  with  the  surface  of  the 
smaller  pulley,  and  also  to  the  arc  of  the  circumference  of  the  pulley 
touched  by  the  belt.  This  adhesion  forms  the  basis  of  all  right  calculation 
in  ascertaining  the  width  of  belt  necessary  to  transmit  a  given  horse 
power.  A  single  belt  Yb  of  an  inch  thick,  subjected  to  the  strain  which 
I  have  given  as  a  safe  rule  (55  lbs.  per  inch  in  width)  when  touching  M 
of  the  circumference  of  the  pulley,  will  adhere  %  lb.  per  square  inch  of 
the  surface  contact  ;  or  if  the  belt  touches  Yr  'he  circumference  of  the 
pulley,  the  adhesion  will  be  Vi  lb.  per  square  inch  of  contact,  and  so  on. 

Mr.  Evan  Leigh,  CE.,  of  Manchester,  Eng.,  gives  the  following  rule 
for  finding  the  horse  power  that  any  given  width  of  double  belt  is 
capable  of  driving  :  Multiply  the  number  of  .square  inches  of  belt  con- 
tact on  the  smaller  pulley  by  one-half  the  velocity  of  the  belt  in  feet  per 
minute  and  divide  the  product  by  33,000,  and  the  quotient  will  be  the 
horse  power.  Mr.  Leigh  also  gives  a  rule  for  finding  the  proper  width 
of  double  belt  for  any  given  horse  power  :  Multiply  33,000  by  the  horse 
power  required  and  divide  the  product,  first  by  the  length  of  contact  in 
inches  on  the  smaller  pulley,  anil  again  by  one-half  the  speed  of  the  belt, 
the  quotient  will  be  proper  width  of  belt. 

Now,  if  these  rules  (which  the  author  devised  some  20  years  ago)  can 
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be  compared  with  the  single  straps  as  at  present  used  in  mills,  it  will  be 
found  that  the)'  considerably  overshoot  the  mark  ;  yet  single  belts,  being 
so  much  weaker  and  more  liable  to  stretch  than  double  ones,  ought  to 
have  less  strain  upon  them.  The  secret  of  wide  double  driving  belts 
running  so  mysteriously  long  without  attention  will  at  once  be  see;n, 
when  it  is  considered  that  single  belts  are  generally  made  to  do  two  or 
three  times  more  than  they  ought  to  do  for  their  width  and  speed. 

For  existing  establishments  where  it  is  not  convenient  to  alter  the 
speed  of  shafting  or  size  of  drums,  in  driving  machines  with  single  straps, 
the  following  rule  will  come  nearer  to  actual  practice  :  Multiply  33,000 
by  the  horse  power  required  and  divide  the  product,  first  by  the  length 
in  inches  covered  by  the  belt  on  the  smaller  pulley,  and  again  divide  by 
the  speed  of  the  belt  in  feet  per  minute  ;  the  last  quotient  will  be  the 
proper  width  for  a  single  belt. 

This,  and  more  than  this,  is  what  single  belts  are  made  to  do  when 
driving  machinery.  Comparatively,  then,  the  strong  double  belts, 
working  as  per  first  rule,  have  exceedingly  light  work,  which  can  be 
done  with  great  ease  while  running  in  a  slack  state.  Hence  their  dura- 
bility, and  the  nearer  a  user  of  belts  can  approach  the  rule  given  for 
double  belts,  the  longer  his  straps  will  last. 

To  determine  the  strength  and  size  of  a  belt,  find  first  the  amount  of 
labor  to  be  performed  by  it.  This  labor  is  its  tension  with  velocity.  If 
a  belt  passes  over  a  3  foot  pulley  which  makes  100  revolutions  per 
minute,  its  velocity  will  be:  100x3x3.1416  =  942.48  revolutions  per 
minute.    Now,  if  this  belt  is  to  transmit  2  horse  power,  its  tension  on 


the  pulling  side  will  be  : 


2  X  33,000 


=  70  lbs.    In  this  case  it  is  assumed 


942.48 

that  one  side  of  the  belt  is  slack  ;  if  this  is  not  the  case  (which  in  the 
average  of  practical  instances  may  be  depended  on),  the  tension  on  the 
following  side  of  the  belt  is  subtracted  from  the  above.  We  here  see  of 
how  much  more  service  the  horizontal  belt  is  than  the  vertical  one,  for  it 
increases  the  tension  by  its  own  weight  and  also  by  the  arc  of  contact. 
In  most  of  these  cases  we  may  neglect  the  width  of  the  pulley  in  the 
calculations  of  friction  ;  for  the  strength  of  the  belt,  if  sufficient  to  stand 
the  tension,  makes  the  belt  wide  enough  for  adhesion.  In  all  cases  it 
is  advisable  to  make  the  belt  sufficiently  wide.  No  other  loss  arises  from 
too  wide  a  belt  than  that  of  first  cost.  If  a  belt  is  too  narrow  or  the 
arc  of  contact  too  short,  the  tension  must  be  increased  in  order  to  afford 
sufficient  adhesion  to  the  pulleys. 

Short  belts  are  very  disadvantageous  and  so  are  vertical  ones  ;  they 
always  require  more  tension  than  either  long  or  horizontal  ones.  Those 
which  are  too  narrow  will  stretch,  in  consequence  of  which  tension  and 
adhesion  are  diminished. 

The  adhesion  of  leather  upon  smooth  surfaces  is  greater  than  upon 
rough  surfaces,  and  for  this  reason  pulleys  ought  to  be  made  perfectly 
sound  and  smooth.  Frequently  we  see  the  surface  of  pulleys  convex  in 
order  to  prevent  the  running  off  of  the  belt,  but  this  convexity  must  be 
very  small,  or  it  will  diminish  the  adhesion. 

It  is  of  great  importance  that  a  belt  should  be  of  such  a  length  that  it 
will  adhere  to  the  pulley  enough  to  prevent  it  from  slipping  without  the 
necessity  of  putting  on  the  belt  so  tight  as  to  wear  the  bearings.  Every 
belt,  to  run  easy  and  well,  should  be  so  slack  when  running  that  the 
slack  side  should  run  with  a  wavy,  undulating  motion,  without  any 
tension  except  on  the  working  side  ;  and  when  belts  will  so  run  without 
slipping  on  the  pulleys,  they  wear  for  a  great  length  of  time,  for  although 
a  belt  may  be  heavily  loaded,  yet  if  at  every  revolution  it  can  have  an 
opportunity  for  relief  from  its  tension  so  as  to  contract  back  to  its 
natural  texture,  it  will  prevent  it  from  breaking  by  the  stress  upon  it. 
But  if  it  be  kept  constantly  strained  to  its  greatest  extent  on  both  sides 
of  the  pulleys  it  will  wear  but  a  short  time  and  will  soon  be  destroyed. 


A  NEW  REDUCING  GEAR  FOR  INDICATOR  USE. 

The  readers  of  mechanical  publications  will  have  observed  that  in 
late  years  much  attention  has  been  paid  to  the  details  connected  with 


selves  with  a  pine  lever  swinging  on  a  wood  screw,  and  some  apparently 
thought  that  any  backward  and  forward  movement  was  good  enough  to 
communicate  the  motion  of  a  piston  to  the  paper  barrel  of  an  indicator. 

The  development  of  the  compound  engine  was  probably  the  first  event 
which  directed  the  close  attention  of  engineers  to  this  subject.  A  cer- 
tain amount  of  possible  error  may  be  tolerated  in  engines  of  small  size, 
but  in  the  case  of  engines  of  such  size  and  power  that  a  difference  of  one 
pound  in  the  mean  effective  pressure  made  a  difference  of  75  "br  loo- 
horse  power  in  the  work  done,  it  became  evident  that  accuracy  in  every 
detail  was  essential  in  order  to  arrive  at  reliable  conclusions. 

Following  the  application  of  the  steam  engine  for  generating  electric 
currents,  the  electrical  engineer  in  establishing  the  relations  between  the 
first  mover  and  electric  energy,  required  a  precision  and  durability 
which  at  first  was  considered  impossible  of  attainment.  It  must  be  ac- 
knowledged that  the  makers  of  indicators  have  kept  abreast  of  the 
demands,  while  the  reducing  gear  remains  a  poor  complement. 

The  pantograph  and  lazy-tongs  were  in  favor  for  a  long  time,  but  now 
it  would  be  a  rare  thing  to  hear  an  observant  engineer  say  a  word  in 
their  favor.  As  a  geometrical  question  they  are  correct  in  principle  but 
short  lived  in  use,  losing  truth  from  the  effects  of  wear  in  the  numerous 
joints,  and  in  best  condition  they  are  unfit  for  high  speed  in  revolutions. 

In  the  improved  device,  herewith  illustrated,  the  reduced  reciprocat- 
ing motion  for  operating  the  paper  barrel  of  an  indicator  is  obtained 
from  a  sliding  rod,  which  is  actuated  by  a  lever  swinging  on  a  fulcrum, 
the  other  end  following  the  motion  of  the  cross-head  or  other  suitable 
point.  The  conditions  under  which  a  swinging  lever  must  act  on  a 
sliding  rod  in  effecting  a  true  reduction  of  the  motion  of  a  piston  is  best 
illustrated  by  the  diagram. 


N"  1  .  DIAGRAM 


REDUCER  m, 

WB-IGHT'S  PATENT. 
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It  is  demonstrated  in  Euclid  that  if  any  number  of  lines  be  drawn 
from  a  point  A  to  the  line  B  C,  then  any  line  D  E  drawn  parallel  to  B 
C  cuts  all  these  lines  in  the  same  proportion  or  in  constant  ratio.  In 
the  diagram,  A  represents  the  fulcrum  of  the  lever,  B  C  the  motion  of 
the  crosshead  during  a  stroke,  A  B,  Ai  and  so  on  to  A  C,  successive 
positions  of  the  lever  during  a  stroke,  and  D  E  the  axis  of  the  slide  rod 
which  must  be  parallel  to  B  C.  The  part  of  the  line  D  E,  between  the 
lines  A  B  and  A  C,  is  the  reduced  motion  on  the  line 
D  E,  corresponding  to  the  stroke  B  C. 

To  put  the  above  in  a  practical  form  the  first  condition 
is,  that  during  the  stroke  the  lever  is  free  to  alter  in 
length,  as  required  by  the  varying  distance  between  the 
fulcrum  and  the  driving  point  on  the  crosshead.  This 
is  accomplished  by  a  rod  sliding  in  a  tube,  the  common 
telescopic  connection. 


NO- 2. 


riS.4- 


ri<;.  2. 


no.  3. 


the  use  of  the  steam  engine  indicator.  All  of  the  usual  forms  of  reduc- 
ing gear  have  been  condemned,  some  from  error  in  principle  and  some 
from  error  developed  in  use.    Many  engineers  have  contented  them- 


Figures  I  and  2  are  front  and  side  view  of  the 
lever.  The  pin  (Fig  4)  connects  the  tube  end  of  lever 
with  the  crosshead,  the  fulcrum  pin  (Fig.  5)  passing 
through  the  eye  on  end  of  rod.  In  Fig.  3  the  fulcrum 
is  intermediate. 

The  second  condition  is  that  to  maintain  a  constant 
ratio  in  all  positions  between  the  length  of  the  lever 
and  the  distance  between  the  fulcrum   and   the  axis 
of  the  slide  rod,  the  point  on  the  lever  which  actuates  the  slide  rod 
must  shift  its  position  during  a  stroke  and  always  be  on  the  line  D  C 
or  some  line  parallel  to  it.    This  is  effected  by  a  sliding  contact 
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of  the  lever,  with  a  cylindrical  piece  called  the  rocking  slide  carried  in 
a  case  on  the  slide  rod. 


Cut  No.  3  is  the  sljde  rod  ;  Fig  I,  a  front  view,  showing  the  circular 
case  A  ;  Fig.  2,  a  plan  ;  Fig.  3,  an  end  view  ;  and  Fig.  4,  a  section  of 
the  case. 


FIQ.  /. 


of  admission,  cut-off,  exhaust  and  co'iijjrcssion  are  .Tccurately  laid  down, 
the  form  of  the  expansion  curve  is  not  distorted  and  can  with  confidence 
in  the  results  be  compared  with  a  hyjierboiic,  a  saturation,  or  an  adia- 
batic  steam  curve. 

The  fulcrum  is  adjustable  in  the  slot  N,  cut  5.  Hy  this  means  long 
or  short  diagrams  can  be  made  as  desired. 

It  is  preferable,  but  not  necessary,  that  the  lever  at  mid-stroke  be  at 
a  right  angle  to  the  piston  rod.  In  diagram,  cut  I,  the  line  A'^  is  cut 
by  D  E  in  the  same  ratio  as  the  others. 

In  conjunction  with  the  adjustment  of  the  fulcrum  in  the  slot  N  the 
lever  may  be  of  any  convenient  length,  but  in  its  position  of  least  length 
should  not  be  less  than  y%  of  the  stroke.  In  cases  where  extreme 
variations  in  the  length  of  stroke  are  to  be  met  the  tube  of  lever  is  made 
in  two  or  more  pieces,  buckled  together  in  the  ordinary  manner. 


FIQ. 3. 


Cut  No.  4  is  the  rocking  slide  R.  Fig.  I  is  a  side  and  Fig.  2  an  end 
view.  Fig.  3  is  a  section  of  the  case  and  rocking  slide,  with  tlie  ful- 
crum end  of  the  lever  in  position. 


N° — 5. 


Cut  No.  5  IS  the  frame  F,  carrying  all  the  moving  and  stationery  parts 
in  position,  with  the  lever  in  two  positions  and  case  and  rocking  slide 
in  section.  As  seen  in  cut  5,  the  slide  rod  is  held  in  position  by  the 
slides  D  D  as  shown  in  cuts  4,  5  and  6,  the  rod  of  lever  passes  diamet- 
rically through  the  hole  II  in  the  rocking  slide,  and  the  slots  B  B  in  the 
case.  The  lever  is  free  to  slide  in  the  rocking;  slide  ;  the  slots  permit 
the  required  angularity  of  the  lever  during  a  stroke,  and  the  consequent 
roll  of  the  rocking  slide  in  the  case. 

Referring  to  diagram,  cut  I,  all  points  on  the  rod  of  lever  when  work- 
ing describe  arcs  with  A  as  a  centre.  The  point  K  on  the  lever  coincid- 
ed with  the  line  D  E  when  the  lever  stood  in  position  A6.  In  the 
position  A  C  the  point  K  is  at  L,  the  rod  having  slid  the  distance  L  M 
through  the  rocking  slide  and  case,  and  the  point  on  the  lever  actuating 
the  slide  rod  has  been  transferred  on  the  lever  from  L  to  M,  and  in  all 
positions  is  found  on  the  line  D  E  with  the  axis  of  the  rocking  slide 
intersecting  the  same  point. 

In  this  manner  the  geometrical  conditions  to  communicate  a  true  re- 
duction of  the  motion  of  a  piston  during  a  stroke  to  a  sliding  rod  is  com- 
plied with,  and  the  velocity  ratio  between  crosshead  and  slide  rod  is 
constant  and  invariable.    On  diagrams  taken  by  this  motion  the  points 


Cut  No.  6  is  a  detail  of  the  string  operation.  Strings  S  S  may  be  led 
from  the  ends  of  the  slide  rod,  but  preferably  from  the  case.  Referring 
to  Fig.  3,  in  cut  4,  it  will  be  seen  that  the  case  is  wider  than  the  con- 
tained rocking  slide,  and  that  from  circumfer- 
ential grooves  cut  on  the  exterior  string  holes 
are  drilled  to  the  interior  where  it  is  not  covered 
by  the  rocking  slide.  The  strings  are  held  by 
knots  in  the  interior  of  the  case,  and  may  if 
required  be  led  in  the  groove  to  a  point  where 
it  leaves  the  case,  at  a  tangent  parallel  to  the 
slide  rod.  This  parallelism  is  constantly  main- 
tained on  the  frame  F  by  pulleys  P  turning  on 
a  stem  that  is  held  in  standards  X  set  in  the 
holes  H  in  the  frame,  the  axis  of  the  stem  and 
the  groove  of  sheave  coinciding  with  the  line  of 
the  string.  When  properly  set,  the  strings 
after  passing  the  sheaves  go  direct  to  the  indi- 
cator at  any  angle.  In  this  manner  four  or 
more  indicators  can  be  operated  at  the  same 
time  from  one  reducing  gear.  In  the  case  of 
engines  which  should  not  be  stopped  reserve 
strings  may  be  reeved  in  empty  holes  and  used 
if  a  working  string  breaks.  In  cases  where 
the  strings  would  be  objectionably  long,  and 
errors  or  irregularities  be  introduced  by  its 
deflection  or  unsteadiness,  the  slide  rod  is 
lengthened  to  the  extent  required  with  a  piece 
of  cold  drawn  tube  buckled  to  the  end  of  the 
slide  rod. 

It  will  be  observed  that  the  device  between 
the  operating  strings  and  the  crosshead  is  a 
combination  of  three  rocking  and  four  sliding 
contacts,  and  contains  in  a  straight  line  the 
principle  of  the  pantograph,  with  true  action 
limited  to  parallel  lines. 
It  worked  steady,  and  diagrams  were  of  uniform  length  at  slightly 
over  400  revolutions  per  minute,  the  highest  it  has  been  applied  to.  It 
is  in  use  in  the  largest  steam  using  establishments  in  this  country,  and 
is  peculiarly  adapted  for  lighting  and  power  stations  and  locomotives. 

There  are  four  permanently  erected  on  engines  in  the  lighting  and 
power  stations  of  the  Royal  Electric  Co.,  Montreal,  where  they  have 
worked  day  and  night  as  required  for  the  last  five  months. 

The  elevation  of  design  No.  6  shows  it  erected  on  a  locomotive  with 
a  four  bar  slide.  Manufactured  at  the  Reliance  Works,  Darling  Bros., 
Montreal. 


The  Dunnville  Electric  L  ght  Co. ,  Limited,  have  decided  to  erect  a  power 
station,  and  to  install  an  incandescent  lighting  plant  of  r.ooo  lamps  capa- 
city. The  last  annual  statement  of  the  company  shows  a  surplus  of  $7,117, 
equal  to  13  per  cent  on  the  capital. 

The  municipality  of  St.  Laurent,  has  granted  a  thirty  years  exclusive 
lighting  and  railway  franchise  to  the  Montreal  Park  &  Island  Railway  Co. 
The  company  guarantee  to  have  an  electric  road  in  operation  by  the  end  of 
the  present  year.  St.  Laurent  is  one  of  the  largest  municipalities  on  the 
island  of  Montreal,  embracing  an  area  of  over  54  square  miles. 
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AN  ELECTRIC  SHUNTING  LOCOMOTIVE. 

Whatever  opinion  may  be  held  of  the  appHcabiHty  of  electricity 
to  heavy  railway  work  at  the  present  time,  there  can  be  no  question 
that  it  is  eminently  suitable  for  light  service.    We  have  on 
several  occasions  emphasized  its  advanta<;es  for  light  shunting 
work  or  for  conveying  goods  cars  to  the  main  lines  from  manu- 
factories or  other  points  of  supply  situated  at  some  distance 
therefrom  ;  and  in  the  issue  of  this  journal  for  September,  1893, 
we   described  two  electric  locomotives  constructed  for  such 
service  in  America.    At  that  time  there  was,  we  believe,  no 
similar  service  performed  in  this  country  ;  but  we  are  now  able 
to  give  some  particulars  regarding  a  plan'  that  for  some  months 
has    been    constantly  em- 
ployed at  the  textile  mach- 
inery   works     of  Messrs. 
Tweedales     and  Smalley, 
Castleton,   from    whom  we 
learn  that  the  entire  installa- 
tion has  worked  admirably. 
Although  the  service  is  very 
light,  it  is  hardly  necessary 
to  point  out  that,  were  it  re- 
quired, a  locomotive  of  much 
greater  power  could  be  pro- 
vided ;   and  wherever  loco- 
motive power  is  needed  at 
private  works  possessing  a 
stationary  power  plant,  there 
is  probably  no  method  of  ob- 
taining motive  power  more 
conveniently  and  economi- 
cally than  by  the  addition  of 
an  electric  generator  and  the 
construction  of  an  overhead 
wire  system.    The  interest  of 
the  arrangements  now  to  be 
described  arises  chiefly  from 
the  hint  which  they  convey 
of  possibilities,  for  the  loco- 
motive is  designed  to  draw  a 
loaded  wagon  not  exceeding 
twenty  tons  weight  at  a  speed 
of  about  two  miles  an  hour. 
Il  is  used  for  shunting  wagons 
on  a  siding  connecting  the 
boiler    house   and  delivery 
stores  ofthe  textile  machinery 
works  with  the  main  line. 
The  electric  generator,  which 
is  of  the  patent  Manchester 
type,  is  designed  for  an  out- 
put of  100  volts,  54  amperes, 
at  1,100  revolutions  per  min- 
ute, and  is  driven  off  the  mam 
shafting  in  the  works.    It  is 
fitted   with   fast  and  loose 
pulleys,  so  that  it  can  be  stopped  when  not  required.    The  current 
is  conveyed  from  the  generator  along  the  top  of  the  engine-house 
to  the  overhead  wires,  and  returns  through  the  rails,  which  are 
bonded  with  copper  strips  and  rivets. 

The  locomotive,  which  has  been  designed  and  constructed  by 
Messrs.  Mather  and  Piatt,  Limited,  of  the  Salfoid  Iron  Works, 
somewhat  resembles  an  ordinary  goods  wagon.  It  is  fitted  with 
coil  spring  buffers  of  the  standard  height  and  centres,  axles 
boxes,  and  guides,  and  hand  screw  breaks  with  wooden  break 
blocks  bearing  on  the  car  wheels,  which  are  28  inches  in  diameter. 
The  locomotive  is  roofed  in  with  galvanized  corrugated  iron 
canied  on  wrought  iron  pillars.  These  continue  through  the 
roof  and  carry  the  collector  bars. 

The  driving  motor  is  also  of  the  Manchester  type,  and  is 
mounted  on  a  cast  iron  bed-plate  which  slides  on  cast  iron 
brackets  bolted  to  the  framing  of  the  car.    The  motor  is  fitted 


with  a  vulcanized  fibre  pinion  with  steel  end  plates  of  21  teeth, 
which  gears  with  a  cut  cast  iron  wheel  of  72  teeth  on  the  gudgeon 
shaft,  on  which  is  keyed  a  chain  pinion  of  seven  teeth,  driving  a 
chain  wheel  of  22  teeth.  The  latter  is  split  into  two  halves,  and 
is  fitted  to  one  axle  of  the  locomotive.  A  sand  box  is  provided, 
and  the  car  is  fitted  with  a  controlling  switch,  resistance  box  for 
starting  and  regulating  the  speed,  and  a  reversing  switch.  The 
weight  of  the  locomotive  is  3  tons,  o  cwt.,  9  qrs. 

The  system  of  collectors  on  the  locomotive  lends  itself  parti- 
cularly well  to  the  requiiements  of  this  line,  as  there  are  many 
points,  curves,  and  crossings.  The  system  consists  of  two 
wrought  iron  bars  placed  about  6  ft.  apart,  one  of  which  is  always 

rubbing  on  the  under  surface 
of  the  overhead  wire.  This 
system  is  controlled  by  Messrs. 
Mather  and  Piatt's  patents, 
and  has  lately  been  used  on  an 
extended  scale  on  the  Douglas 
and  Laxey  Electric  Tramway, 
of  which  a  description  was 
given  in  a  recent  issue  of  this 
journal. 

As  the  locomotive  is  only 
required  for  two  or  three  hours 
each  day  at  odd  times,  it  will 
be  at  once  seen  that  a  very 
great  saving  is  effected  by 
using  an  electric  locomotive  in 
place  of  steam,  as  the  genera- 
tor is  simply  started  whenever 
it  is  required.  As  an  ordinary 
labourer  looks  after  the  entire 
plant,  including  an  overhead 
electric  travelling  crane,  sup- 
plied by  Messrs.  Mather  and 
Piatt,  to  lift  three  tons,  and 
worked  from  the  same  genera 
tor  dynamo  as  the  locomotive, 
the  cost  for  attendance  is  also 
small. — Railway  World. 


Electric  Shunting  Locomotive. 


SPARKS. 

Several  extensions  will  be  made 
to  the  lines  of  the  Ottawa  Street 
Railway  Co.,  d  urinff  the  present 
year. 

A  movement  is  said  to  be  on  foo^ 
to  extend  the  Peterborough  Electric 
Street  Railway  to  Lakefield,  a  dis- 
tance of  nine  miles,  using  the  G.  T. 
R.  Co.'s  track. 

Mr.  Fowler,  ofCarleton  Place,  ivho 
is  the  chief  promoter  of  the  Perth 
&  Lanark  Electric  Railway  scheme, 
states  that  the  enterprise  will  shortly 
assume  practical  shape. 

The  Metropolitan  Railway  Co. ,  of 
North  Toronto  are  seeking  power 
from  the  Legislature  to  operate  their  system  on  Sunday,  for  the  alleged 
purpose  of  carrying  milk  to  the  city.  It  is  said  to  be  the  intention  of  the 
company  to  extend  their  line  during  the  present  year,  and  to  actively  en- 
gage in  the  handling  of  freight  for  the  Toronto  market. 

As  forshadowed  in  our  last  number,  a  company  to  be  called  the  Halifax 
Electric  Tramway  Co.,  Limited,  has  been  incorporated  to  acquire  the 
ownership  of  the  Halifax  Street  Railway  system.  The  promoters  of  the 
company  are:  H.  M.  Whitney,  ofthe  Dominion  Coal  Co. .  G.  B.  M. 
Harvey,  Boston  ;  James  Ross,  Montreal  ;  M.  Dwyer,  David  McKeen,  J. 
Y  Payzant,  Allan  Haley,  Thos.  Lyncn,  A.  Burns  and  W.  C.  Ross,  Q.  c. 
Nova  Scotia. 

The  New  Westminster  &  Bying  Inlet  Telephone  Co.  of  Vancouver,  B. 
C,  of  which  Mr.  H.  W.  Kent  is  manager,  have  secured  control  ofthe  tele- 
phone system  at  Rossland,  B.C.  It  is  the  intention  to  extend  the  system 
to  all  the  leading  mines  in  the  neighborhood,  and  there  is  a  possibility  that  a 
line  will  be  built  in  the  near  future  to  Nortliport.  A  new  building  is  under 
construction,  and  is  about  ready  for  occupation.  The  local  management 
will  be  in  the  hands  of  Mr.  G.  A.  Smith. 
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ENGINEERING  NOTES. 

It  is  of  course  necessary  to  have  a  set  of  heavy  fire  tools  in 
every  boiler  room  for  the  purpose  of  handling  heavv  fires,  but 
there  should  also  be  a  set  of  light  tools  there,  for  in  many  places 
the  latter  may  be  used  to  advantage  during  a  large  portion  of 
the  time,  thus  saving  much  labor  on  the  part  of  the  fireman.  Do 
not  compel  him  to  use  a  hoe  that  weighs  75  pounds,  more  or  less, 
to  draw  the  ashes  out  of  the  ash  pits,  when  a  much  lighter  one 
will  answer  every  purpose. 

When  buying  gaskets  with  which  to  pack  man-hole  or  hand- 
hole  covers  on  steam  boilers,  be  careful  to  select  those  that  are 
soft  and  tough,  and  not  too  thin,  for  the  inside  of  the  heads 
where  these  are  to  be  used,  and  also  the  covers  themselves  are 
frequently  anything  but  smooth  and  true,  and  the  gaskets  must 
"  fill  the  gaps  "  as  it  were. 

It  is  a  good  idea  to  have  extra  man -hole  cover  guards  on 
hand,  so  that  if  one  is  broken  on  Sunday  or  some  holiday  when 
it  may  be  difficult  to  procure  another,  no  loss  of  time  will  be 
necessary.  Especially  should  this  be  attended  to  in  plants  that 
are  located  at  a  distance  from  foundries  and  machine  shops. 

In  case  of  accident  to  the  feed  pump,  or  any  part  of  the  boiler 
which  makes  it  necessary  to  reduce  the  temperature  at  once,  it 
IS  much  better  to  cover  the  fire  with  damp  ashes  or  fresh  coal, 
rather  than  to  attempt  to  draw  it,  for  when  a  fire  is  disturbed  it 
gives  out  an  intense  heat  for  a  few  mmutes. 

It  is  a  good  idea  to  be  as  economical  as  possible  in  the  use  of 
oil,  but  it  does  not  pay  to  attempt  to  run  an  engme  with  an  in- 
sufficient quantity  of  cylinder  oil,  for  not  only  will  the  cylinder 
be  ruined,  but  you  will  use  extra  oil  enough  to  mych  more  than 
pay  for  all  the  cylinder  oil  needed. 

Always  have  a  sight  feed  oiler  located  where  it  will  drop  oil 
on  the  piston  rod  as  it  travels  back  and  forth,  for  it  lessens  ^fric- 
tion,  saves  wear  on  the  rod,  and  makes  the  packing  last  much 
longer.  This  applies  to  both  fibrous  and  metallic  piston  rod 
packing. 

In  laying  out  the  holes  in  a  belt  for  the  lacing,  do  not  get  them 
too  near  together,  for  while  this  practice  makes  the  finished  lac- 
ing stronger,  it  makes  the  belt  weiker  on  account  of  the  large 
amount  of  material  cut  away  in  making  the  holes. 

After  cleaning  boilers  do  not  screw  up  the  nuts  on  the  man- 
hole and  hand-hole  covers  any  tighter  than  is  necessary,  tor  you 
may  break  the  guards  or  dogs  that  hold  the  covers  in  place,  and 
cause  yourself  much  trouble. 

When  wiping  up  the  engine  be  constantly  on  the  watch  for 
loose  set-screws,  keys,  nuts  and  pins,  for  by  attending  to  this 
simple  matter,  many  an  expensive  shut  down  has  been  avoided. 

When  fitting  grate  bars  to  a  furnace  do  not  make  them  too 
tight  a  fit,  for  expansion  by  heat  must  be  provided  for,  or  else  the 
bars  or  furnace  will  be  ruined. 

When  setting  a  boiler,  pieces  of  common  steam  pipe,  say  about 
one  inch  in  diameter,  should  be  built  into  the  outside  walls  in 
such  a  way  that  they  will  allow  the  air  in  the  space  between  the 
two  walls  to  escape  when  the  heat  expands  it,  and  also  allows  it 
to  enter  this  space  when  the  boiler  cools  off 

Try  gauge  cocks  often  and  keep  them  in  perfect  order,  for  you 
cannot  tell  how  soon  the  gauge  glass  will  leave  you  in  the  lurch, 
unless  you  have  them  to  fall  back  on. 

Asbestos  packing  for  valve  stems  and  similar  purposes  is  much 
improved  for  use  by  oiling  it  well  with  cylinder  oil  before  putting 
it  into  place. — Power  and  Transmission. 


MOONLIGHT  SCHEDULE  FOR  APRIL. 


PUBLICATIONS. 

The  March  "  Arena  "  is  a  good  representative  number  of  this  alive  and 
progressive  magazine,  which,  whatever  may  be  said  of  contemporary  htera- 
ture  in  general,  is  certainly  showing  no  decline  in  vitality  and  virility  with 
the  progress  o  the  Nsw  Year. 

Students  of  telegraphy  will  be  interested  in  knowing  that  a  useful  work  on 
their  behalf  has  lately  been  published  at  29  Ludgate  Hill,  London,  E.  C. , 
entitled  "  The  Telegraph  Guide  to  the  New  Examinations  in  Technical 
Telegraphy,"  by  James  Bell,  A.  I.  E.  E.  The  questions  therein  will  be  found 
useful  by  the  student  in  testing  his  knowledge.  The  price  of  the  book  is 
I  s.  6d. 

"  The  Engineers'  Annual"  is  the  title  of  a  hand-book  for  Canadian 
marine  engineers,  issued  by  the  Canadian  Marine  Engineers'  Association. 
The  name  of  Mr.  O.  P.  St.  John  appears  on  the  title  page  as  having  been 
the  compiler  of  the  book,  which  we  regard  in  itself  as  a  guarantee  of  the 
accuracy  and  value  of  the  contents.  The  hook  is  meeting  with  a  ready  sale 
at  $r.oo  per  copy. 


Day  of 
Month. 

i^ignt. 

1  ■      ■          ■  i_ 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M, 

I  

H.  M.  1  1 .20 

2  

A.  M.  4.40 

j  5:20 

3  

.\.  M.  1.20 

4.40 

3.20 

4  

II  2.00 

1,  4.40 

2.40 

5  

II  2.40 

n  4.40 

2.00 

6  

11  3.00 

II  4.40 

1.40 

7  

No  light. 

No  light. 

8 

No  light. 

No  light. 

9  

No  light. 

No  light. 

10  

P.  M.  7-00 

P.  M.  9.20 

2.20 

II  

II  7.00 

II  10.30 

3-30 

12  

II  7.00 

II  11.40 

4.40 

13  

II  7.00 

A.  M.  1.00 

6.00 

'4  

.1  7.10 

II  1.40 

6.30 

15  

7.10 

II  2.30 

7.20 

16  

7.10 

3.00 

7.50 

17  

7.10 

■'  3-30 

8.20 

18  

"  7.10 

II  4.00 

8.50 

19  

11       7.  10 

II  4.20 

10.  lO 

20   

7.10 

II  4.20 

10.  10 

21  

II  7.10 

II  4.10 

10.00 

22  

II  7.20 

II  4.10 

9.50 

23  

II  7.20 

II  4.10 

9.50 

24  

■  ■  "Ton 
11  /.JU 

II      4- 1 0 

9.50 

25   

II  7.20 

II  4.10 

9.50 

26.  

II  8.00 

II  4.00 

8.00 

27  

II  9.10 

11  4.00 

6.30 

28  

II  10.20 

It  4.00 

5.40 

29  

"  11.00 

II  4.00 

5.00 

30  

II       1  1  .20 

II  4.00 

4.40 

Total, 

1  70.  10 

Wlierc  the  \  alve  stems  of  Corliss  or  other  engines  are  fitted 
with  stuffing  boxes  for  fibrous  packing,  it  should  be  renewed  at 
inter\  als  and  not  be  allowed  to  remain  in  place  until  it  becomes 
so  hard  that  it  will  no  longer  do  the  work  for  which  it  was  in- 
tended. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

M  \M'FACTUKES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  t^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  lenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
anil'  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  .Alarm 
AND  Police  Patrol  Systems. 

Catalagiies  niill  be  furnished  on  application. 


Sales  Department  : 

MONTREAL  : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 


CANflDIAlM    EDECTl^lCflli  J^EWS 


April,  1895 


CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 

Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET,  WEST,    -    -    TORONTO,  ONT. 


Branch  Offices  and  Warerooms  : 


1802  Notre  Dame  St. 
350  Main  Street 


MONTREAL. 
WINNIPEG. 


138  Hollis  Street 
Granville  Street 


HALIFAX. 
VANCOUVER. 


Factories :   Peter Iborougii,  Ont. 


ISO  K.  W.  MONOCYCLIC  GENERATOJt. 


THE  MONOCYCLIC  SYSTEM 

FOF^  LIGHT  f\ND  POW&R:. 

A  Complete  Central  Station  in  one  Machine. 

^HE  incandescent  and  arc  lighting  circuits  are  operated  on  the  ordinary  single- 
phase  system,  thus  avoiding  the  complications  and  difficulties  in  maintaining 
a  balance  attendant  on  the  use  of  a  polyphase  distribution.  Our  induction  motors 
operate  as  successfully  on  the  Monocyclic  as  on  the  three  phase  system,  but  with  the 
advantage  that  the  third,  or  power,  wire  need  only  be  taken  to  those  points  at  which 
power  is  to  be  supplied. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  oorrespondlnff  with  Advertisers 
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V. 


CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 

« —  .  -^iMs  .  — ' 
c  3 

THE  problem  of  successful  transmission  of  power  to  distances  of  from 
five  to  twenty-five  miles  or  over  has  been  solved  by  the  introduc- 
tion of 

THE  THREE  PHASE  SYSTEM 

More  than  twenty-five  plants  of  this  description,  aggregating  thousands 
of  horse  power  in  capacity,  have  been  installed  within  the  past  eighteen 
months  with  uniformly  satisfactory  results. 


ALTERNATING  REDDCTION  MOTORS 

SIlVrF»LE  !    COMPACT  !    DXJFt  ABLE  I 

These  motors,  after  a  most  satisfactory  preliminary  experience  extend- 
ing over  two  years,  have  now  been  standardized  in  sizes  from  i  to  150 
horse  power,  and  are  placed  on  the  market  with  the  fullest  confidence 
in  their  ability  to  meet  the  most  exacting  requirements  of  electric  power 

service.  Tli^ey  SLic*&  equ.£i,l  in  st£i.]?ti]:x^,  torqne  smdL  efficiency, 
£i>nd  superior  in  regulation  to  tFie  best  sFivint  wound  direct 
current  motors. 

In  operation  they  require  a  minimum  of  attention,  having  no  startino- 
box  and  being  without  brushes,  commutators  or  moving  contacts  of 
any  kind. 

Please  mention  the  CANADIAN  ELECTRICAL  NEWS  vyrhen  corresponding  with  Advertisers 
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SPARKS. 

Work  is  proceeding  on  ihe  construction  of  a  telephone  line  from  Moncton 
to  Hopewell  Cape.  N.  B. 

A  company  is  said  to  be  in  progress  of  fornintion,  to  supply  electric  light 
to  the  Parish  of  St.  Romuai.d,  Que. 

The  Mattawa  Electric  Light  &  Power  Co. ,  L'mited,  has  been  empowered 
to  increase  its  capital  stock  from  $10,000  to  $30,000. 

It  is  said  to  be  the  intention  of  the  Kingston  Light,  Heat  &  Power  Co., 
to  make  considerable  additions  to  their  steam  and  electric  plant. 

The  town  council  of  Magog,  Que.,  are  negotiating  with  the  Dominion 
Cotton  Mills  Company,  to  supply  electric  light  for  the  streets  of  that  place. 

An  offer  of  $175,000  for  the  St.  Catharines  &  Niagara  Central  Railway,  is 
said  to  have  been  made  recently  on  behalf  of  the  Hamilton  Radial  Railway 
Co. 

The  Water  &  Light  Committee  of  the  city  council  of  Vancouver,  B.  C, 
have  resolved  to  call  for  tenders  for  both  incandescent  and  arc  lighting,  for 
terms  of  five,  seven  or  ten  years. 

It  is  said  to  be  the  intention  of  the  Welland  Electric  Light  &  Power  Co. , 
to  remove  their  plant  to  the  American  side  of  the  river,  for  the  purpose  of 
obtaining  cheap  power  from  the  hydraulic  canal. 

Mr,  J.  H.  Eckert,  formerly  local  manager  of  the  Bell  Telephone  Co.,  at 
Brantiord,  has  been  transferred  to  Windsor,  and  Mr.  D.  Roberts,  of  St. 
Catharines,  has  been  appointed  local  manager  at  Brantford. 

Incorporation  is  being  sought  for  by  the  Sault  Ste.  Marie  Pulp  &  Paper 
Co.  Amongst  other  things,  the  company  ask  for  power  to  construct  and 
operate  an  electric  railway  or  railways.  The  capital  stock  is  placed  at  two 
million  dollars. 

It  is  reported  that  the  necessary  equipment  is  being  purchased  for  the 
construction  of  a  new  metallic  telephone  circuit  between  Montreal  and  To- 
ronto, which  will  be  in  every  way  the  equal  of  the  famous  long  distance  line 
between  New  York  and  Chicago. 

The  Niagara  Balls,  Ont. ,  Electric  Light  Co.,  is  said  to  be  asking  for  a 
ten  years  franchise,  in  consideration  of  which  they  will  agree  to  furnish  arc 
lights  at  $28  50  per  annum,  instead  of  $35.00  as  at  present.  The  com- 
pany's present  contract  with  the  municipality  has  yet  three  years  to  run. 


Mr.  J.  C.  MuUin  was  presented  with  a  purse  of  gold  by  his  friends  in 
Ottawa,  previous  to  his  departure  for  Valparaiso,  Chilli,  where  he  proposes 
to  engage  in  the  electrical  business.  Mr.  MuUin  was  foreman  of  the  Ottawa 
Car  Works. 

Incorporation  has  been  granted  to  the  Victoria,  Vancouver  &  West- 
minster Railway  Co.,  for  the  purpose  of  constructing  a  line  from  near  Garry 
Point  on  the  Fraser  river,  through  Richmond  South,  Vancouver  and  Burn- 
aby  to  Westminster. 

A  charter  of  incorporation  has  been  granted  by  the  Ontario  Legislature 
to  the  London  Radial  Electric  Railway  Co.  which  proposes  to  build  lines  to 
Woodtock,  St.  Thomas,  Port  Stanley,  Aylmer,  Strathroy,  Deleware,  Lucan, 
St.  Mary's  and  other  places. 

The  Canadian  Locomotive  &  Engine  Co  ,  of  Kingstan,  are  understood  to 
be  negotiating  with  one  of  the  Lirgest  electrical  supply  companies  in  Chicago, 
for  the  establishment  of  a  Canadian  branch  at  Kingston.  The  company 
have  also  secured  the  right  from  a  German  firm  to  manufacture  gas  engines. 

The  annual  report  of  the  Niagara  Falls  Park  &  River  Railway  Co.,  for 
the  year  1894,  shows  the  recei  ts  to  have  been  $62,481,  as  compared  with 
$58,064  the  previous  year.  The  operating  expenses,  (including  $10,000  for 
advertising),  were  $42,994,  as  compared  with  $34,136  in  1893.  The  num- 
ber of  passengers  carried  during  the  year  was  479,710. 

The  Berlin  and  Waterloo  Street  Railway  is  to  be  immediately  converted 
to  the  electric  system.  Mr.  E.  Carl  Breithaupt,  of  Berlin,  has  been  ap- 
pointed consulting  engineer  for  the  work,  and  is  at  present  preparing  the 
necessary  plans  and  specifications.  A  contract  has  been  made  with  the 
Berlin  Gas  and  Electric  Company  to  supply  the  power  for  the  operation  of 
the  road. 

Robert  Conroy  and  John  C.  Nelson,  Aylmer,  Que.,  Wm.  Jackson,  Den- 
nis, of  Ottawa,  will  apply  for  incorporation  under  the  name  of  "  The  Des- 
chene  Electric  Company,"  for  the  purpose  of  constructing  and  operating 
works  for  the  production  of  electricity  for  light,  heat  and  power,  and  to  dis- 
tribute and  sell  the  same  in  the  town  of  Aylmer,  and  in  other  places  in  the 
county  of  Ottawa,  and  in  the  township  of  Nepean  and  the  city  of  Ottawa, 
in  the  province  of  Ontario.  The  headquarters  of  the  company  is  to  be  at 
Aylmer,  and  the  capital  stock  to  consist  of  $60,000,  divided  into  600  shares 
of  $roo  each. 


The  promotors  of  the  Hamilton  Valley  City  & 
Waterloo  Railway  are  said  to  have  had  much  of 
the  necessary  surveying  for  the  line  done,  and  ar- 
rangements made  to  commence  construction  im- 
mediately, should  the  charter  for  which  applica- 
tion has  been  made  to  the  Legislature  be  granted 
the  company. 

Application  has  been  made  to  the  Ontario 
Legislature  for  the  incorporation  of  the  Niagara 
Falls  Electric  Street  Railway  Co.,  with  a  capital 
stock  of  $250,000  to  construct  a  street  railway  and 
to  supply  electricity,  for  light,  heat  and  power  in 
the  municipaliteis  of  the  town  of  Niagara,  the 
village  of  Niagara  and  the  town  of  Stamford, 
Ont. 

The  corporation  of  Bracebridge  have  recently 
exchanged  the  1,000  light  alternator  installed  by 
the  Canadian  General  Electric  Co.  last  fall  for  a 
2,000  ligllter  of  the  same  type.  This  increase  was 
necessitated  by  the  phenomonal  increase  of  their 
private  lighting,  the  number  of  incandescents  now 
installed  in  the  toMn,  with  a  population  of  about 
2,000,  being  something  over  1,800. 

The  Mattawa  Electric  Light  and  Power  Co. 
have  decided  to  establish  an  alternating  power  ser- 
vice, and  for  this  purpose  have  purchased  from 
the  Canadian  General  Electric  Co. ,  a  one  hundred 
horse-power  generator  of  their  new  monocyclic 
type.  The  power  will  be  transmitted  from  the 
company's  power  station  at  McCools'  Mill,  a  site 
to  the  town  of  Mattawa,  a  distance  of  some  three 
and  one  half  miles. 

.Mr.  C.  H.  Stickles  has  presented  to  the  City 
Council,  of  Victoria,  B.  C,  a  legenthy  report  on 
the  present  condition  of  the  new  electric  lighting 
plant.  The  report  goes  to  show  the  the  lighting 
system  has  in  many  respects  been  poorly  con- 
structed and  loosely  managed,  and  that  owing  to 
the  fact  that  the  council  expended  $7,000  above 
the  estimate  on  a  site  for  the  power  station,  the 
capacity  of  the  station  has  been  reduced  by  65 
lights,  and  it  has  been  necessary  to  retain  two 
systems  of  lighting— the  Ball  and  Wood — instead 
of  one.  The  report  says  no  system  has  been 
hitherto  followed  in  handling  supplies,  which  has 
resulted  in  unnecessary  waste  and  desiruction  of 
property,  and  suggestions  are  made  to  remedy 
this  defect. 


■  Special  Bell  Pulleys  • 

■  ...  FOR  ... 

MOTORS  and  DYNAMOS 


T 


OUR  Special  Dynamo  Pulley  has  been  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  i.s  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  Best  belt  transmission  surface  ;  reduces 
belt  tension  and  journal  friction  to  a  minimum  ;  runs 
nearly  noiseless;  extra  strength  (all  made  for  double  belt); 
will  not  "  fly  to  pieces  ";  construction  is  of  highest  order. 
It  more  than  "fills  the  bill." 

This  pulley  was  u.sed  with  great  success  on  Electric 
Motors  and  Dynamos  at  the  World's  Columbian  Exposi- 
tion, doing  the  heav  iest  service,  and  was  the  only  .Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  the  rim. 


SOLE  M.-^NUFACTURERS  : 

DODGE  lATOOD   SPLIT  I>XJLLEY  CO. 

68  KING  STREEl  WEST,  TOBONTO. 


John.LBlaikie  Esq, 
Pres. 


EW.Rathbun  Esq. 
Vice.  Pres. 


CONSULT  I N  G  ENGI KEERS" 

G.C.ROBB  ChiefEngineer    ,,  ^ 

A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


Please  mention  the  CANADIAN  ELP.CTRICAL  NEWS  when  corresponding  with  Advertiser 
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ROBIN,  SADLER  &  HAWORTH 

mANUFACTaRERS  OF 

OAK.TANNED  LEATHER  BELTING 

mONTREAL  AND  TORONTO 


PULLEYS 
SHAFTING 
HANGERS 


? MACHINE  A         Steel  Rim   Pulleys  are  practically 

lyiQU^Q^Q  ^   unbreakable,  are  lig^hter  and  easier  on 

9    o-rf  El    DIM  ^  shaft,  and  cost  same  as  cast  pulleys. 

®    AND  GRIP  •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING   OILING  AND   RESERVOIR   OIL   BEARINGS.  STANDS 
FOR   BEARINGS.      WALL   BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.     OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


AHEARN  & SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  wn^r  corresoondin?  with  Advertise-" 
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G.  W.  HENDERSON 


Manufacturer  and  Contractor 


ESTIMATES  FURNISHED  FOR 


Electrical  Supplies 


Wiring  and  Installing  Complete  Electric  Plants 


experimentai.  apparatus,  models,  patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical    .  . 
Apparatus  and  Machinery.  (S^fi!© 
Electric  and  G.\s  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  B^eury  Street  ....... 

{CORNER  JURORS) 

'  .  .  .  .  MONTREAL 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 

Telephone  475. 


THE  J.  G.  MCLAREN  BELTINC  CO.  Montreal 


THE  BABCOCK  &  WILCOX 


WATER  TUBE  STEAM  BOILER 

;   ;   ;   IS  NOW  BUILT  IN    CANADA    :   :  : 
Suitable  for  all  purposes — Mills,   Electric   Lighting  and   Railways,  Heating,  Etc. 
Ovex*  1,500,000  Hoi?se  I*owei?  in  vise 


Send  for  our  book.  Steam — Free  on  application. 


Full  information  and  Estimates  furnished 


Head  Office:  415  BOARD  OF  TRADE  BUILDING,  MONTREAL. 

W/Vl.  T.  BONNER      :       General  Argent  for  Canada 

StLops  at  Belleville,  Ont. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
OINEERS  of  any  class,  can  obtain 
sober,  intelUffent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


THE  WESTON  ELUE  SCRAPER 


SOIWE  THING  NEW!BO& 

T^O  those  who  use  steam  power  the  above  scraper  fills  a  long 
felt  want,  and  will  be  a  very  welcome  improvement  on  the 
class  of  flue  cleaners  now  on  the  market. 

Those  who  wish  to  obtain  clean  tlues,  with  least  difficulty 
cannot  do  better  than  order  a  Weston  Flue  Scraper. 

GHf\S.  E.  Sf\NTO, 

United  States  General  Manufacturer's  Agent  for  Canada, 

LONDON,  ONTARIO. 


■FIRE.  PROOF 

ROOFINC 

I LLUSTRATED  CATALOGUE  F«£E 

METALLIC  ROOFING  (? 

/MANUFACTURERS. 10K0HT0 


CANADIAH 


I T0  w  w  w  V 
I A       M  0Jk0j 


I 


NGINEERING 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  5. 


MAY,  1895 


PRICE  10  CENTS 
$1.00  Per  Year. 


1000  LT.  ALTERNATOR — REVOLUTIONS  660. 


W.  A.  JOHNSON  ELECTRIC  CO. 

GONTRflCTING  ELEGTRIG  ENGINEERS.^-^   34  YORK  SIREET,  TORONTO,  GflNllDll. 

Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHASE  MOTORS 

SINGLE  TWO  AND  IHREE  PHASE  POWER  AND  LIGHT  flLIERNAIORS. 

Walker  Manufacturing  Co.'s 

DIRECT  60NNECIED  RAILWAY  GENERATORS  AND  SIEEL  MOTORS. 

Wf\GNER  TRf\NSFORMERS    x    DUNCf\N  METERS. 


WE  MAKE  A  SPECIALTY  OF 


|ma=v=i=T=i=T=i:=Ta^ 

,Ljbl=lbT=lz|=llTa=T=ii|=T=I=T=l=T=^^ 


FOR 


SERIES,  ALTERNATING  AND  DIRECT  CURRENT  INGANDESCENT  CIRCUITS. 


Will  Ship  Lamps  on  Approval.  ^ 
Prices  from  $12  to  $25  Each.  } 
Write  for  Particulars.  • 


T 


HE  THOMPSON  ELEGTRIG  GO. 

^  WATERFORn,  OJ^T. 

....  Manufacturers  all  kinds  Electrical  Apparatus  ,  .  .  . 


GOLDIE  &  m^CaLLOCM  Co 

[Limited. 

Impi'oVGd  Steam  E^ngin^s  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

WOOL  iCilNERy,  WOOD-WORKi  iClERl.SiilLL,  SiGLE  AND  8T1  iflClERY 

Fire  £Lnd  Bvirglai?  P*roof  Safes  and  Vault  Doors. 


^te^rtaT  a-tti^^-itTOM  ^^^^^^  "WHEELOCK"  IMPROVED  STEAM  ENGINE 

5r^W'^'  as^^qsTOr]  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

GALT,  ONTARIO.^^  ^ 
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e  n  t  s  procured  oh 
eijBctrical  inventions 

RIDOUT  &  MAYBEE,         bay  st.,  Toronto. 
A  pamphlet  on  patents  sent  free. 
"RiDouT  on  Patents,"  price  $5.50,  $6.00. 

E.  GflRL  BREiTHflUPT 

CONSULTING 

Electrical  Engineer 

Graduate  in  Electrical  Engineering  at  Johns 
Hopkins  University,  Baltimore. 
 Address  :  BERLIN,  ONT. 


GEO.  WHITE-FRASER 

C.E.,  D.T.S.,  A.  AM.  INST.  ELEC.  ENG. 

CONSULTING 

ELECTRICAL  EHCINEER 

Electric  Railways  and  Electric  Light. 
18  Imperial  Loan  Building  TORONTO 


JOHN  J.  GARTSHORE  SnIJ 


Importer  and  Dealer  in 


STEEL  RAILS 

New  and  Seeond-Hand.  All  sections. 
Old  Material  Bought  and  Sold. 


G.  B.  W.  • 

SPECmUTIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 


FINE              -^/OFFICE.  SCHOOL. 
BANK.OFTIC&:  CHURCH  &LODGE  FURNITURE  ' 

COURTHOUSE  i  -  • 

DRUGSTORE  FITTINGS  ' 


TENDERS  WANTED 


IcANAiyiAN  carlTRACT  record! 

TORONTO.  5 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

■  PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


Ml  F.  PIK  Eiffi 

MANUFACTURERS  OF 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  FACTORY  : 

New  York  Office :  1 0  Cortlandt  Street  \n  /^j-|  +  |V»pj|  f\cin^f\^* 

Providence  R.  I. :  American  Electrical  Worlis.  /"■UI|llodl,  \Jal|aUd« 


The  Beardmore  Belting  Co, 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


39  FRONT  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


REQUIRE   NO  BRICKWORK 

AND  GIVE  THE 


Higlaest  FossilDle  K^cono.m^^ 


GO.,  LID.      -       fllEfiSl  I.  S. 

Wm.  McKfty,  Seatorth,  Ont.,  Trave'ling  Agent. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  correspon-^ln^  with  Advertisers 
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STEAM  ENGINEERING 

(Stationary,  Locoinotive  or  Marine)  ;  Mechanics  ;  Mechanical  Drawing:  Elpctricity, 
Architecture;  Architectural  Drawing  and  Designing  ;  Masonry;  Carpentry  and  Join- 
ery ;  Ornamental  and  Structural  Iron  Work  ;  Railroad  Hngineerini;  ;  Uridge  Engineer- 
ing ;  Municipal  Engineering  ;  Plumbing  and  Heating ;  Coal  and  Metal  Mining ;  Pros- 
pecting, and  the  P.nglish  Branches.  Students  make  rapid  progress  in  learning  to  Draw 
and  Letter.  The  steam  engineering  course  is  intended  to  qualify  engineers  to  secure 
Licenses.    Send  for  Free  Circular,  stating  the  subject  you  wish  to  study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa. 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


-  SDecial  Bell  Pyll6o§  ■ 

*  FOR  ^ 


MOTORS  and  DYNAMOS 


FOR  SALE 

25  Arc  Dynamo,  Reliance  system,  with  wire,  lamps, 
pulleys,  cross-arms,  pins,  etc.;  cheap  for  quick  sale. 
Write  for  prices    THOMAS.  R.  FOSTER,  Tara,  Ont. 


FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CKOSS-flKMS. 

WRITE  FOR  PARTICULARS. 


TELEPHONES 


ONLY  TELEPHONE  MADE  THAT  DOES  NOT 
NOT  GET  OUT  OF  ADJUSTMENT. 


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS 

IN  STARR.  SON  I  GO.,  hm. 

P.  0.  Box  448,  HALIFAX,  N.  S. 


Please  mention  the  Electrical  News  when 
corresponding  with  advertisers. 


THE  GORPORATION 


OF  THE 


Sealed  Tenders  addressed  to  the  undersigned  and 
endorsed  "  Tender  for  Electric  Plant,"  viiW  be  received 
at  the  oflfice  of  the  Secretary-Treasurer,  up  to  WED- 
NESDAY, THE  15TH  OF  MAY  NEXT,  (1895),  for 

The  Purchase  of  an  Electric  Plant 

and  its  belongings,  the  property  of  the  said  Corporation, 
with  the  privilege  of  lighting  the  streets  of  the  city  and 
the  buildings  of  the  Said  Corporation  for  a  term  of  fif- 
teen years. 

A  deposit  of  5%  on  the  tender  price  must  accompany 
each  tender,  and  the  sum  so  deposited  will  be  forfeited 
to  the  city,  in  case  the  person  tendering  declines  to  ac- 
cept the  contract  if  awarded  him. 

Information  regarding  the  conditions  of  the  sale  and 
the  inventory  of  the  plant  may  be  procured  from  the 
undersigned. 

The  lowest  or  any  of  the  tenders  will  not  necessarily 
be  accepted. 

L  T.  DESAULNIERS, 
Sec.-Treas  ,  Three  Rivers  Corporation. 
City  Hall,  \ 
Three  Rivers,  18th  April,  1895.  / 


OUR  Special  Dynamo  Pulley  has  been  on  the 
market  for  a  number  of  years,  and  its  general 
adoption  by  electricians  and  manufacturers  of 
generators  is  sufficient  evidence  of  its  merits 
and  popularity. 
WE  CLAIM  :  Best  belt  transmission  surface  ;  reduces 
belt  tension  and  journal  friction  to  a  minimum  ;  runs 
nearly  noiseless ;  extra  strength  (all  made  for  double  belt) ; 
will  not  *'fly  to  pieces";  construction  is  of  highest  order. 
It  more  than  "fills  the  bill." 

This  pulley  was  used  with  great  success  on  Electric 
Motors  and  Dynamos  at  the  World's  Columbian  Exposi- 
tion, doing  the  heaviest  service,  and  was  the  only  Special 
Pulley  recognized  by  an  award. 
We  simply  request  a  trial. 

In  ordering,  give  net  size  of  shaft  and  key-seat,  and 
state  length  of  hub  desired,  and  where  located  in  relation 
to  the  rim. 


SOLE  MANUFACTURERS  : 

DODGE  WrOOD  SPLIT  I>ULLEY  CO- 

68  KING  STREET  WEST,  TOBONTO. 


Johm.LBlaikie 
Pres. 


EWRathbum  Esd 
Vice.Pres. 


CONSULTING  ENGIKEEJIS 

G.C.ROBB  ChiefEngineer  ^r-Ar^  n^^.^r^  T^nDnM^m 
AJRASER  Sec.Tres       Head  Office  TORONTO 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  wnor  corresoondinsr  with  Advertise'"* 
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CflLCUTT'S 

Boiler  Improvement 


fl^y  person  using  a  Steam  Boiler  can  save  50  per  cent, 
of  their  fuel  and  get  50  per  cent,  more  power  out  of 
their  boiler  by  having 

GflLGOTT's  mmmi  mmim] 

attached.  The  expense  is  only  a  trifle  compared  to  the 
saving  derived.  Send  for  Circular,  Bbx  55,  Peter- 
borough, Ont. 

Peterb  roug-h  Steam 
"^>-—  Boiler  Company 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLY  PAID  UP,  $5,000,000 

....  Manufacturers  of  ...  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distance  Transmission  a  Specialty. 


TRADE  MARK. 


MUNDERLOH  &  CO.,  ^i^as^  MONTREAL 


ri 


Of  troni  1  to  600  Brake 
Horse  Power,  for  Electrical 
Industrial  and  otiier  pur- 
poses. 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fa.rticij.la_rs  on.  Applica-tion 


Representatives  for  the 
Dominion  of  Canada. 


NORTHEY  MFG 


Toronto.... 

. . .  ONTf\RIO 


MANUFACTURERS  OF 


AND 


PUMPS 


Fov  General  Water  Sajfjth/ 
and  Fire  Protection. 


BOILER  FEED  PUMPS  AND  PUMPS  FOR  ALL  DUTIES 
COMI>EMSEI?.S,  ETC. 

HIGH  CLASS  PUMPING  ENGINES 

FOR  HIGH  DUTY,  SUITABLE  FOR  TOWN  AND  CITY  WATERWORKS. 


E   ELECTRIC  CO. 


MANUFACTURERS  OF 


THE  JONES  Bl 

Telephone  2310. 

DYNf\AAOS  +  MOTORS  *  SUPPLIES 

146  York  Street,  TORONTO 


"^ZVrite  for  Frices 


Street  Cars 


.  .  OUR  SPECIALTY 


PA5GERSON  &.  CORBIN  .  .  .  . 


We  also  manufacture  Horse  and  Trail  Cfirs 
of  every  description, 

 ST.  GATHARINES,  ONT. 


rLECTRlCAL  SUPPLIES,  ^an^ps.  W,..  cords,  switches, 


EL^ L  V_>  1  l\lV_>y-AL^  O  LJ  1    i    L^IL^O,    .  .  and  Fittings  generally 
Get  our  prices  before  buying    . '  

^yj^        Repairs  made  quickly  and  at  reasonable  prices 

TORONTO  ELECTRICAL  WORKS       -        33, 35, 37  Adelaide  Street  West  TORONTO 
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OHfVRflGTER  SKETCH. 


CHAS.  E.  A.  CARR. 

MANAGER  AND  TREASURER  LONDON  STREET  RAILWAY  CO. 


"  Either  1  will  find  a  way  or  make  it."— Norseman  Motto. 

"To  let  you  know  that  I  live"— a  favorite  expression,  which 
might  properly  be  employed  as  a  motto  by  him — affords  an  in- 
dex to  one  phase  of  character  in  the  personality  of  Manager 
Carr,  which  explains  the  phenomenally  rapid  rise  of  this  bright 
young  Canadian,  to  the  trusted  and  responsible  position  which 
he  holds  to-day,  and  which,  all  who  know  him  well,  regard  as 
a  stepping-stone  to  higher  honors  in  the  broad  field  of  railway 
enterprise.  Mr.  Carr  is  not  to  the  manner  born.  It  cannot  be  said 
that  he  grew  up  with  a  railway,  or  in  a  railway  office.  His  ad- 
vancement is  due  to  sheer  natural  merit 
and  adaptability,  and  the  intuitive  re- 
cognition of  these  qualities  by  Mr.  H. 
A.  Everett,  of  Cleveland,  O.,  the  well- 
known  street  railway  promoter,  whose 
interests  are  identified  with  great  rail- 
way corporations  in  nearly  every  large 
city  in  the  United  States  and  Canada. 

Sir  John  A.  Macdonald  was  wont  to 
say  that  his  greatest  discovery  was 
Sir  John  Thompson.  It  was  Mr.  Ev- 
erett who  discovered  Mr.  Carr,  while 
the  latter  was  employed  as  a  clerk  in 
the  City  Engineer's  office  in  Toronto, 
and  Mr.  Everett  claims  him  as  one  of 
his  ablest  and  most  trusted  associates 
to-day — one  of  his  best  finds. 

Mr.  Carr  was  born  Feb.  8th,  1870,  a 
little  over  24  years  ago,  on  his  fathei's 
farm  near  Barrie,  in  Simcoe  County, 
Ontario,  and  he  received  his  early  edu- 
cation in  the  public  schools  of  that 
town.  When  sixteen  years  of  age  he 
came  to  Toronto  and  passed  through 
a  three  years'  course  in  one  of  the  leading  commercial 
colleges.  An  initial  experience  in  practical  office  work 
in  the  "  Mail  Order  "  department  of  the  T.  Eaton  Co.  lasted  but 
a  few  weeks,  when  he  accepted  a  position  in  the  office  of  W.  T. 
Jennings,  then  City  Engineer  of  Toronto. 

Mr.  Carr's  active  career  may  be  said  to  date  from  that  time. 
His  genial  frankness  and  manly  sociability  soon  made  him  one 
of  the  most  popular  attaches  of  the  office,  and  a  conscientious 
fidelity  to  duty,  combined  with  an  exceptionally  high  order  of 
abihty,  won  him  the  confidence  and  generous  approbation  of  his 
superiors  in  office.  During  his  stay  of  nearly  three  years  at  the 
City  Hall,  Mr.  Carr  acquired  a  thorough  general  insight  into 
routine  work  in  one  of  the  most  important  branches  of  the  muni- 
cipal service,  and  a  practical  knowledge  of  civil  engineering. 

The  investigations  for  the  transfer  of  the  Street  Railway  from 
the  Frank  Smith  Company  to  the  city,  which  was  chiefly  carried 
on  through  the  City  Engineer's  office,  was  brought  on  while  Mr. 
Carr  was  connected  with  the  department,  and  first  brought  him 
into  familiar  association  with  street  railway  matters.  He  was 
one  of  the  party  of  City  Hall  attaches  delegated  to  make  the 
memorable  midnight  demand  for  the  surrender  of  the  railway 
to  the  city  on  April  30,1891.    Later  in  the  summer  of  that  year, 


Mk.  Chas.  E.  a.  Cakk 


when  the  railway  was  tutned  over  by  the  city  to  the  present 
company,  Mr.  Carr  was  assigned  to  checking  over  the  stock, 
tools  and  equipment,  which  went  with  the  transfer. 

In  January,  1893,  Mr.  Carr  left  the  employ  of  the  city  to  ac- 
cept the  position  of  private  secretary  to  Mr.  H.  A.  Everett,  then 
vice-president  and  general  manager  of  the  Toronto  Railway  Co., 
and  shortly  afterwards  the  greater  portion  of  the  Toronto  Rail- 
way system  was  converted  from  horse  to  electric  power.  During 
this  time  and  through  1894,  Mr.  Carr  acquired  the  practical  ex- 
perience in  the  installation  and  operation  of  an  electric  railway, 
which  he  is  now  putting  to  good  account  in  the  London  Street 
Railway  system. 

His  appointment  as  manager  and  treasurer  of  the  London 
Street  Railway  Company  was  made  Feb.  11,  this  year,  and  he  is 
now  engaged  on  the  conversion  of  that  railway  from  horse  to 
electric  power,  negotiations  having  been 
going  on  between  the  Company  and 
the  city  of  London  for  some  months. 

The  new  system  in  London  will 
cover  over  13  miles  of  streets  within 
the  city  limits,  and  will  also  include 
an  extension  of  the  line  to  Springbank, 
a  delightful  summer  resort  on  the 
River  Thames,  some  three  miles  below 
the  ciiy,  popularly  known  as  the  Water 
Works  Park,  and  which  is  visited  by 
many  thousands  every  season. 

In  railway  circles  Mr.  Carr  bears 
,  the  distinction  of  being  the  youngest 

M^Hjb^  railway  manager  in  America,  and  his 

W J^^Bk^  success  affords  a  present  illustration  of 

the  prominent  place  occupied  by  young 
men  in  business,  as  well  as  in  many 
other  walks  of  life.  But  it  is  with  iMr. 
Carr,  as  with  everyone  who  would  suc- 
ceed in  life,  be  they  young  or  old,  a 
definite  and  earnest  purpose  must  fol- 
low them  in  everything  that  they  do. 
Those  who  best  know  this  young  street 
railway  manager  know  that  "  he  lives,"  and  those  whose  business 
dealings  are  kept  in  touch  with  his  tactful  energy  and  enter-' 
prise,  are  quick  to  perceive  why  he  has  made  a  success,  even 
in  his  short  life-time,  of  whatever  he  has  put  his  hand  to. 

Mr.  Carr  is  married  and  an  active  member  of  the  Methodist 
church,  and  though  but  twenty-four  years  of  age,  has  already 
won  a  measure  of  self-made  financial  success,  which  would  be 
reckoned  remarkable,  gauged  even  by  modern  ideas  of  affluence. 


A  NEW  contrivance  for  scraping  boiler  tubes  has  been  introiluced  in 
Australia.  Hitherto  the  apjiliances  in  general  use  have  been  worked 
by  spring  expansion,  and  are  soon  rendered  useless.  The  new  sciaper 
works  on  a  hinge,  which  is  closed  as  the  cleaner  is  pushed  into  the  tul>e. 
In  the  act  of  (hawing  out,  the  hinge  is  opened,  and  two  disks,  which 
can  be  gauged  to  fit  any  tube,  are  thrown  out.  These  disks  fit  so  close- 
ly to  the  inside  of  the  tube  that  their  passage  causes  the  removal  of  all 
dirt  and  scale.  It  is  claimed  that  the  new  apparatus  i.s  cheap,  that  it 
cleans  the  tubes  more  effectively  than  any  other  scraper,  th.at  no  brushes 
are  required  with  it,  and  that  it  pulls  soot,  etc.,  before  it,  instead  of 
pushing  it  into  the  fire-box  at  the  back  end  of  the  tubes.  It  is  stated 
that  the  scraper  has  been  fouml  especially  serviceable  on  board  large 
steamers. — The  Age  of  Steel. 
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DYNAMO  DESIGN.* 

By  E.  B.  Merrill. 
[Continued  from  April  mimber.) 
THE  MAGNETIC  CIRCUIT. 

We  now  come  to  the  consideration  of  the  magnetic  circuit 
which  produces  the  fields  to  be  cut  by  the  armature  conductors. 
There  are  a  great  many  different  types  of  magnetic  circuits. 
Dynamos  are  classified  by  the  forms  and  arrangements  of  these. 
They  can  only  be  utilized  for  dynamos  by  conductors  cutting 
through  gaps  in  them.  The  rest  of  the  circuit  is,  therefore,  only 
of  use  as  it  provides  the  fields.  Electric  current  circulating  in  a 
continuous  direction,  in  coils  which  surround  the  material  of  the 
magnetic  circuit,  is  necessary  to  produce  and  maintain  the  mag- 
netic flux.  The  excitation  is  proportional  to  the  product  of  two 
terms,  the  current  and  the  number  of  times  it  encircles  the  flux 
or  to  NC.  Only  the  current  involves  energy,  so  that  we  are 
able  to  reduce  the  enerj^y  waste  by  increasing  N. 

As  they  are  inter-related  we  may  consider  together  the  ques- 
tions :  How  do  we  adjust  the  proportions  of  the  magnetic  cir- 
cuit ?  what  excitation  will  be  needed  for  it?  and  how  shall  this 
be  provided  ? 

They  are,  in  fact,  the  discussion  of  the  equation 
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where       Z^,  h,  etc.,  are  the  average  lengths  of  the  magnetic 
paths  in  the  different  parts  of  the  magnet  circuits. 
Ji,  i-j,  J3,  etc.,  the  corresponding  areas  of  cross  section. 
Ui,  U2,  U3,  etc.,  the  corresponding  permeabilities. 
^  the  magnetic  flux  forced  through  the  circuit  by  the 
ampere  turns  N  C. 
In  this  equation  we  have  to  fix  the  quantities  (p  and  for  each 

part  of  the  circuit  the  term  To  fix  4>  we  have  already 

the  intensity  of  the  field  J3„.  its  width,  which  is  taken  as  the 
length  of  the  pole  face,  and  its  depth  is  calculated  from  the  ratio 
of  polar  arc  and  the  circumference  of  the  armature  ;  so  that  we 
have  the  area  of  the  pole  face,  which  is  taken  as  the  cross  sec- 
tion of  the  field  S  and  therefore  (1^=5  M„  is  determined. 

We  will  now  consider  the  terms         for  (i)  the  air  gaps,  (2) 

o  p. 

the  armature  core,  (3)  the  pole  pieces,  (4)  the  magnet  limbs,  and 
(5)  the  yoke  or  connecting  pieces. 

For  the  air  gaps,  we  have  already  settled  5 ;  /x  is  unity,  and  / 
IS  the  distance  between  armature  core  and  the  pole  face,  which 
is  made  up  of  depth  of  winding  and  clearance.  The  depth  of 
winding  has  already  been  settled.  The  clearance  varies  with 
the  diameter,  in  practice,  between  1-32  and  7-16  of  an  inch.  The 
larger  distances  are  for  slotted  armatures,  being  found  necessary 
to  prevent  sparking  ;  it  should  be  as  small  as  possible,  but  there 
should  be  safety  assured,  for  the  surface  of  the  armature,  from 
touching  the  pole  face.  The  smallness  of  /i  makes  this  the  most 
important  term  in  the  calculation.  The  main  reason  for  making 
S  large  or  3B„  small  is  now  apparent. 

Let  us  now  deal  with  the  armature  core.  In  the  first  place,  it 
has  to  be  well  laminated,  for  the  reason  that  iron  is  a  good  elec- 
trical conductor ;  so  that  if  the  core  were  made  of  solid  iron, 
this,  cutting  the  magnetic  lines  which  pass  through  it,  would 
have  the  same  effect  as  though  conductors  on  the  surfaces  were 
short-circuited,  which  would  waste  power  if  it  did  nothing  worse. 
The  current  that  would  flow  in  it  would  be  in  the  same  direction 
as  in  the  conductors  ;  the  lamination,  therefore,  is  to  effect  dis- 
continuity in  this  direction.  If  the  lamination  is  too  thick,  there 
will  still  be  formed  circuits  in  it  sufficient  to  cause  serious  loss. 
The  range  of  practice  seems  to  be  between  10  and  80  mils  in 
thickness.  Special  insulation  is  not  required  between  the  plates  ; 
the  coating  of  oxide  formed  by  heating  the  iron  is  sufficient. 

The  radial  depth  of  the  core  is  fixed  so  that,  after  allowing  for 
air  space  in  the  lamination,  the  total  cross-section  is  sufficient  to 
keep  the  value  of  3B„  in  it  well  within  the  limits  of  saturation. 
In  bipolar  machines  the  total  flux  has  two  paths  to  take  about 
the  centre.  In  multipolar  machines,  for  each  magnetic  circuit, 
it  has  but  one  path  in  the  armature.  The  S  for  the  armature  is 
now  fixed,  since  we  know  the  length  and  have  corrected  it  for 
lamination  already.    We  must  determine  p  from  tables  giving 


the  relation  between  JS„  (  =  -^)  p.. 


I  is  the  average  length 


of  magnetic  path  through  the  armature  core,  and  may  be  esti- 
mated. The  hysteresis  losses  in  the  core  are  proportional  to  the 
number  of  magnetic  reversals  and  to  the  i.6th  power  of  the  in- 
tensity of  magnetization  ;  for  this  reason  J6„  should  be  lower  as 
the  speed  increases,  to  keep  down  the  heat  and  the  heat  losses. 

The  quantities,  /,  j  and  u  are  readily  estimated  for  the  pole 
pieces — the  pole  face  has  already  been  fixed.  The  general  de- 
sign of  the  pole  should  be  such  as  to  prevent  the  unequal  distri- 
bution of  the  field.  They  are  often  made  of  cast  iron,  especially 
in  smaller  sizes,  when  the  intensity  of  the  magnetic  flux  carried 
by  them  is  not  great,  and  therefore  the  permeability  is  large. 

The  magnet  limbs,  on  the  other  hand,  should  be  of  the  best 
annealed  wrought  iron,  for  the  cross-section,  as  it  affects  the  cost 
of  winding,  as  well  as  the  weight  of  metal,  should  be  a  minimum. 
It  should  also  be  as  nearly  circular  as  possible,  as  this  has  the 
least  circumference  for  a  given  area.  The  limbs  are  usually 
run  pretty  well  up  to  saturation,  so  that  "S^,,,  and  therefore 

5"  =       can  now  be  fixed.    For  the  present,  the  value  of  /  will 

have  to  be  estimated.  This  may  be  done  from  comparing  simi- 
lar machines.  It  is  decided  later,  when  we  find  the  space  re- 
quired for  winding,  p.  is  fixed  by  J3„.  If  the  dynamo  is  to  have 
field  regulation  for  electro-motive  force  or  speed  over  any  con- 
siderable range,  then  the  value  of  36„  chosen  should  correspond 
with  the  field  needed  for  maximum  pressure  or  minimum  speed, 
so  as  to  keep  the  field  below  saturation. 

The  cross-section  of  the  yoke  or  other  connecting  pieces  be- 
tween the  limbs  should,  at  least,  be  as  great  as  the  latter,  if  of 
the  same  kind  of  iron.  It  is  better  to  have  it  somewhat  larger, 
so  as  to  bring  3B„  and  p.  down.    If  of  cast  iron,  the  value  of  S, 

being  decided  by  6"= ,  would  be  considerably  larger,  as  the 

permissible  3B„  would  be  much  smaller.  It  is  again  the  length 
of  the  average  path  of  the  magnetic  lines  (not  the  length  of  the 
yoke  over  all). 

We  now  have  all  the  data  for  calculating  the  ampere  turns 
N  C  necessary  to  produce  the  field  for  the  armature  conductors 
to  cut.  We  should  find,  however,  that  if  we  took  this  value  and 
designed  the  fields  according  to  the  cross-sections,  etc.,  above 
obtained,  and  provided  windings  and  current  accordingly,  that 
the  useful  flux  that  we  should  actually  obtain  would  perhaps  be 
only  %  or  %,  perhaps,  even  less,  of  the  amount  calculated  upon. 

The  explanation  is  this  :  air  is  a  magnetic  conductor — not  a 
good  one,  but  still  it  has  conductance,  and  magnetic  lines,  in- 
stead of  passing  around,  and  keeping  within  the  bounds  of  the 
circuit,  run  out  from  the  exciting  coils,  in  more  or  less  wide 
paths  through  the  air,  constituting  magnetic  leakage.  The  part 
of  the  total  flux  that  does  not  go  through  the  armature  is  con- 
siderable. 

If  we  were  to  take  a  practical  example  of  the  magnetic  circuit, 
and  calculate  the  ampere  turns,  or  the  magnetomotive  force  nec- 
essary for  each  part  of  it,  we  should  see  that  by  far  the  greatest 
term  would  be  that  for  the  air  gaps  ;  so  that  if  we  consider  the 
magnetomotive  force  about  the  magnetic  circuit  in  the  same  way 
that  we  do  electro-motive-force  about  the  electric  circuit,  we  see 
that  the  drop  is  proportional  to  the  resistances.  The  air  gap  is 
to  the  magnetic  circuit  in  very  much  the  same  relation  that  the 
space  between  plates  suspended  in  acidulated  water  is  to  an 
electric  circuit.  The  reluctance  of  the  air  gap  is  greater  than 
that  of  the  rest  of  the  circuit,  and,  therefore,  the  greatest  drop  of 
magnetomotive  force  takes  place  over  it.  Wherever  we  have 
difference  of  magnetic  potential  in  a  magnetic  conductor,  we  shall 
find  magnetic  lines.  The  pole  pieces  have  great  difference  ot 
magnetic  potential.  There  are,  we  may  say,  two  magnetic  con- 
ductors between  them,  the  air  gaps  and  armature  core  as  one, 
and  the  remaining  possible  paths  as  the  other.  Most  of  the  lines 
will  follow  the  former  path,  but  only  in  proportion  to  its  magnetic 
conductivity  as  compared  with  the  other.  In  the  same  way 
there  will  be  leakage  between  the  limbs,  and  between  the  pole 
pieces  and  the  yoke;  there  will  be  very  little  between  the  ends 
of  the  yoke.  In  all  cases  given  the  machine  the  magnetic  con- 
ductivity of  the  air  spaces  is  perfectly  definite  and  can  be  ascer- 
tained, and,  therefore,  the  proportion  of  the  lines  in  a  given  case 
that  leak  through  tihe  air  and  those  which  are  used  in  the  arma- 
ture can  be  ascertained. 
As  all  the  lines  (or  nearly  all  of  them)  will  have  to  pass  through 
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the  iron  within  the  exciting  coils,  and  throuf^h  the  yoke,  we  shall 
have  to  increase  the  cross-sections  of  these  as  calculated,  if  we 
wish  to  keep  the  value  of  3S„  and  n  the  same — adding  sufficient 
to  them  to  take  the  leakage  of  the  rest  of  the  circuit  at  the  same 
densities  Jl3„,  thereby  retaining  the  fluxf/)  for  the  armature. 

Douig  this  will  be  seen  not  to  affect  the  value  of  NC  calcu- 
lated ;  the  increased  flux  is  simply  proportional  to  the  increased 
conductance.  The  ratio  of  the  total  to  the  useful  flux  is  called 
the  co-efficient  of  leakage,  and  ranges  from  i.i  in  laige  machines 
of  good  design  to  2  for  very  small  ones. 

The  determination  of  the  conductances  of  the  air  circuits  is 
rather  troublesome,  so  that  if  it  is  not  necessary  to  have  very 
accurate  results  at  first  a  value  for  the  co-efficient  of  leakage 
may  be  assumed  by  comparing  those  of  similar  types  of  machines; 
and  an  allowance  may  be  made  for  increasing  or  decreasing  the 
excitations  when  the  machine  is  tested. 

There  are  two  more  items  to  be  considered  in  providing  am- 
pere turns,  which,  in  bad  consti  uction  or  in  bad  design,  may 
become  of  considerable  importance;  they  are  the  effects  of  joints 
and  the  demagnetizing  action  of  the  armature.  The  former 
becomes  of  importance  when  there  are  too  many  joints  in  the 
circuit,  or  when  their  surfaces  are  not  perfectly  even  and  smooth. 
The  latter  is  due  to  a  certain  number  of  turns  in  the  armature 
between  the  pole  horns,  which  actually  surround  the  magnetic 
circuit,  and  have  a  current  in  the  opposite  direction  to  that  of  the 
magnet.  It  is  due  to  the  lead  given  the  brushes  to  prevent 
sparking.  The  effect,  evidently,  varies  with  the  armature  current, 
i.e.,  with  the  load.  It  can  be  allowed  for,  for  some  particular 
load,  or  it  may  be  counteracted  by  compounding. 

If  the  field  and  speed  can  be  kept  constant  in  a  generator, 
then  the  electro-motive-force  generated  will  be  constant ;  but 
the  terminal  electro-motive-force  will  drop  as  the  load  increases, 
as  we  see  from  the  relation  £'1  =  ^— Cr.  Now,  as  it  is  the  ter- 
minal pressure  that  must  be  kept  constant,  since  the  speed  can- 
not be  very  well  increased  with  the  load,  the  machine  is  com- 
pounded ;  that  is,  a  winding  is  provided  on  the  magnet  which, 
by  taking  the  armature  current  (or  that,  less  the  shunt  field 
current),  is  designed  to  produce  an  additional  tlux,  which  will  in- 
crease the  electro-motive  force  generated  by  the  amount  Crover 
as  wide  a  range  of  load  as  possible. 

A  motor  is  compounded  to  maintain  constant  speed  when  run 
on  a  constant  pressuie  circuit.  The  series  winding  acts  against 
the  shunt,  decreasing  the  counter  electromotive  force  by  the 
part  Cr  in  the  relation  Ei=E+Cr  SiS  the  load  increases.  As  the 
action  of  the  armature  turns,  due  to  negative  lead  in  the  motor 
is  opposed  to  that  of  the  field  turns,  just  as  it  is  in  the  generator; 
it  may  be  made  use  of  in  the  design  of  the  motor  to  maintain 
constant  speed  instead  of  providing  a  special  series  winding. 

We  may  now  decide  the  relations  between  the  turns  and 
current  in  the  fields.    We  have  for  the  shunt  field. 

NC=k^ 

Where  k--  is  the  calculated  value,  we  have  also  the  relations 

C=—  and 
R 

s 

Where  L  is  the  total  length,  and  j  the  cross-section  of  the  wire 
used,  and  is  the  resistance  of  unit  length  of  copper  conductor 
of  unit  cross-section.  If  L  is  in  feet  and  s  in  circular  mils,  then 
k'^  is  the  resistance  of  one  foot  of  wire  of  one  mil  diameter= 
10.381  ohms  at  75°  F.  Again  L  =  k^N  where  /'j  is  the  average 
length  of  a  turn.  Now,  if  k-^  can  be  considered  nearly  constant 
for  a  fairly  wide  range  of  turns  of  a  given  wire,  then  knowing  the 
excitation  required  must  fix  the  gauge  of  wire  to  be  used,  for  we 
derive  from  the  above  equations  the  relation 

kz  is  estimated  at  first  from  the  diameter  of  the  spools  on  which 
the  wire  is  to  be  wound,  and  is  corrected  by  trial,  as  the  space 
to  be  occupied  by  the  windings  is  determined. 

We  may  now  select  a  value  for  the  current  to  be  used,  which 
must  oe  within  the  safe  carrying  capacity  of  the  gauge  of  wire 
determined  ;  and  calculate  the  number  of  turns.  The  adjust- 
ment should  be  made  by  balancing  running  loss  against  cost  of 
construction.  As  the  field  losses  are  rather  a  matter  of  absolute 
than  of  relative  cost,  we  find  that  much  larger  percentages  of 
the  total  output  are  used  in  field  circuits  in  small  than  in  large 


machines.    They  range  from  about  15  to  .015  per  cent. 

In  adjusting  the  excitation  due  to  the  series  field  of  the  com- 
pound winding,  the  principal  necessity  is  the  knowledge  of  the 
properties  of  the  magnetic  circuit  above  the  degree  of  its  mag- 
netization by  the  shunt  coils,  if  for  a  generator,  or  below,  if  for  a 
motor,  because  if  lines  are  added  to  those  already  in  the  circuit 
or  are  taken  away,  it  affects  the  value  of  J3„  ^nd  //.  throughout, 
so  that  the  ratio  of  the  increase  of  3S„  per  increase  of  the  mag- 
netizing force  must  be  known. 


LARGE  ELECTRIC  TRANSMISSION  IN  NORWAY. 

A  SYNDICATE  has  lately  applied  to  the  Norwegian  government 
for  a  concession  for  an  electric  power  transmission  for  some  20,- 
000  horse  power  from  theRaanaas  waterfall  at  Sorumandthe  Fos- 
sum  waterfall  at  Askin,  to  the  town  of  Christiania.  It  is  understood 
that  the  plan  of  the  installation  is  made  by  an  English  electrical 
engineer,  and  approved  of  by  Lord  Kelvin.  It  comprises  the 
transmission  of  20,000  horse-power  to  Christiania  from  the  above 
two  falls,  but  it  is  proposed  to  commence  with  a  transmission  of 
10,000  horse-power.  The  tension  is  not  to  exceed  10,000  volts. 
The  length  of  the  line  from  the  Fossum  fall  is  close  upon  25 
miles  ;  it  passes  through  Spydelizerg,  Tomter,  Ski,  and  East 
Aker.  The  other,  the  Raanaas  line,  is  about  a  couple  of  miles 
shorter,  and  passes  through  Sorum,  Skedsmo,  and  East  Aker. 

At  the  borders  of  the  borough  of  Christiania  it  is  intended  to 
build  a  distribution  station,  where  the  high  tension  current  will 
be  transformed  and  distributed  to  the  various  parts  of  the  town 
by  means  of  underground  cables,  the  proposed  tension  varying 
from  100  to  400  volts.  The  installation  cannot  only  supply  con- 
venient and  cheap  power  for  the  larger  and  smaller  industries 
of  the  town,  but  it  is  also  under  contemplation  to  supply  the 
whole  town  of  Christiania — or  at  least  the  part  of  the  same  which 
is  not  lighted  from  the  central  electric  station — with  electric  light 
at  a  cheap  price.  The  lighting  of  the  public  thoroughfares 
will,  according  to  the  plan,  be  effected  by  arc  lamps  of  2,000  and 
1,000  candle-power,  according  to  the  importance  of  the  street, 
the  price  will  be  much  cheaper  than  that  charged  by  the  present 
central  station. 

There  will  be  several  large  turbines  at  each  waterfall,  which 
are  some  of  the  most  important  in  Norway,  and  the  high  ten- 
sion will  be  generated  either  direct  or  by  transformers.  It  is 
proposed  to  use  naked  wires. 

The  installation  can,  it  is  calculated,  be  completed  in  the 
year  1895,  although  much  will  depend  upon  the  water  level  of 
the  waterfalls,  as  the  works  in  connection  with  leveling,  damming, 
etc.,  require  low  water.  The  cost  is  calculated  as  6,000,000  kr., 
or  about  350,000/. — Engineering. 

THE  DIFFICULTY  AT  THE  C.  G.  E.  WORKS  ADJUSTED. 

It  is  understood  that  a  satisfactory  adjustment  has  been  made 
of  the  difficulty  which  arose  at  the  General  Electric  Company's 
works  at  Peterborough  a  fortnight  ago,  as  the  result  of  the  em- 
ployees being  required  to  sign  a  certain  agreement.  Some  of 
the  features  of  the  agreement  to  which  objection  was  taken  by 
the  employees  have  been  modified  by  the  company,  and  as  a 
result  harmony  has  been  restored  and  the  works  will  resume 
operations. 

PERSONAL. 

Mr.  John  Langton,  electrical  engineer,  Toronto,  recently  spent  two 
months  in  the  interest  of  Eastern  States  capitalists  in  visiting  mining  pro- 
perties in  Colorado,  Arizona  and  elsewhere.  He  reports  that  business  con- 
ditions across  the  border  do  not  as  yet  exhibit  anything  hke  their  former 
activity. 

We  chronicle  with  regret  the  sudden  death  from  pneumonia,  of  Mr.  Geo. 
M.  Phelps,  manager  of  the  New  York  Electrical  Engineer.  The  sad  event 
occurred  on  the  nth  of  April.  Mr.  Phelps  was  widely  known  and  most 
highly  esteemed.  The  position  made  vacant  by  the  death  of  Mr. 
Phelps  has  been  filled  by  the  appointment  of  Mr.  T.  C.  Martin,  one  of  the 
editors  of  the  paper. 

Mr.  W.  J.  Richardson,  Secretary  of  the  American  Street  Railway  Asso- 
ciation, died  at  his  home  in  Brooklyn,  N.  Y.,  on  the  26th  of  April.  He  was 
for  many  years  connected  in  an  official  capacity  with  the  Brooklyn  Street 
Railway  Company,  on  whose  system  occurred  the  recent  great  strike.  This 
strike  is  said  to  have  had  much  to  do  with  bringing  about  his  death.  Mr. 
Richardson  had  occupied  for  many  years  the  position  of  Secretary  of  the 
American  Street  Railway  Association,  and  his  loss  will  be  deeply  felt  by  that 
organization,  more  especially  at  the  present  time  when  arrangements  are  in 
progress  for  the  annual  convention  to  take  place  in  Montreal  in  the  autumn. 
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LIGHTING  AND  ELECTRIC  LIGHTING  AS  A  BUSINESS. 

By  Geo.  White-Fraser,  E.  E. 
II. 

Again,  how  many  superintendents,  and  so-called  "  electri- 
cians," have  the  faintest  idea  of  what  goes  on  between  the 
moment  when  coal  or  wood  is  thrown  into  the  furnace  and  the 
other  moment  when  the  lamp  key  is  closed  and  the  lamp  bursts 
forth  into  incandescence  ?  They  will  all  tell  you  that  the  fuel 
raises  steam,  which  runs  the  engine,  which  turns  the  dynamo, 
which  generates  curient  (somehow),  which  lights  a  lamp.  And 
then  they  go  on  to  say  that  they  burn  45  tons  of  coal  per  month, 
and  get  $470  per  month  on  the  average  for  rental  of  lights,  and 
that  therefore  their  business  pays,  or  does  not  pay,  as  the  case 
may  be.  And  this,  together  with  the  cleaning  of  the  machines, 
the  tightening  up  of  the  lines,  etc.,  is  all  the  management  the 
station  receives. 

Now,  the  generation  and  utilization  of  electricity,  in  connec- 
tion with  steam  power,  involves  several  very  complicated  trans- 
formations. I  am  perfectly  well  aware  that  it  is  the  opinion  of 
most  Canadian  station  owners  (an  opinion  which  they  endorse 
by  their  practice)  that  there  is  nothing  whatever  complicated 
about  them,  and  that  a  perfectly  inexperienced  person  can  run 
an  electric  business.  Still,  I  have  used  the  word  complicated, 
and  I  mean  it.  There  are  the  following  transformations  :  The 
potential  energy  of  coal  into  the  actual  energy  of  steam,  acting 
both  by  direct  pressure  and  expansively.  The  utilization  of  this 
steam  energy  to  produce  first  linear  and  then  rotary  motion. 
Up  to  this  point  we  have  mechanical  energy.  Here  comes  in 
the  transformation  of  mechanical  to  electrical  energy.  We  next 
have  the  transmission  of  electrical  energy,  and  lastly  the  utiliza- 
tion thereof  The  utilization  involves  either  the  retransforma- 
tion  of  electrical  to  mechanical  energy — by  motors — or  the 
transformation  of  electrical  to  radiant  energy  in  the  the  incan- 
descent or  arc  lamp.  Perhaps  this  is  not  a  complication;  again, 
perhaps  it  is.  Each  person  can  judge  for  himself  Every  one 
*  of  these  transformations,  utilizations  and  transmissions  is,  and 
must  be,  accompanied  by  some  waste  of  energy.  Of  the  total 
heat  in  the  coal,  some  goes  up  the  chimney,  some  is  used  in 
heating  the  draft  air,  some  in  heating  furnace  walls,  bars,  grates, 
&c.,  and  boiler  shell,  and  the  remainder  in  heating  the  water.  Of 
■the  total  heat  in  the  steam  generated,  some  goes  towards  running 
the  engine — the  rest  is  wasted  in  heating  piping,  cylinders,  &c. 
Of  the  total  theoretical  power  of  the  engine,  a  considerable  por- 
tion is  required  simply  to  turn  itself  over  against  its  own  friction 
and  inertia.  Quite  a  considerable  percentage  is  lost,  between 
the  engine  and  dynamo,  by  belt  slippage.  In  the  dynamo  itself 
a  still  further  loss  lakes  place  ;  yet  another  on  the  transmission 
lines  and  transformers,  and  in  the  last  transformation — from 
electrical  to  radiant  energy — such  a  tremendous  loss  occurs  that 
one  authority  states  tnat  only  5%  of  the  electrical  energy  given 
to  an  incandescent  lamp  is  converted  by  it  into  light.  The 
losses  in  lamps,  wires  and  dynamos  are  unalterable,  being  de- 
pendent on  design  ;  those  in  belting,  shafting,  engine,  piping 
and  boiler  are  partly  the  result  of  necessity,  but  can  to  a  great 
extent  by  care  and  attention  be  kept  down. 

What  does  our  diagrammatic  factory  do?  It  watches  every 
process  in  manufacture,  and  accounts  for  every  pound  of  ma- 
terial throughout ;  recognizes  some  wastes  or  losses  as  inevitable, 
others  as  extravagant,  and  remedies  them.  Does  our  electric 
factory  do  this  ?  No  ;  it  shovels  coal  into  the  boiler  and  is  satis- 
fied when  the  engine  turns  round.  In  blissful  ignorance  it 
doesn't  weigh  raw  material  (coal),  buying  it  by  the  car  load,  and 
dumping  it  somewhere  handy.  It  doesn't,  by  careful  experi- 
ment, determine  which  is  actually  the  cheapest  coal  to  use  in  its 
peculiar  condition  as  to  draft,  &c.  Oh  no  !  It  trusts  in  Provi- 
dence and  keeps  on  shovelling  coal.  The  turning  over  of  the 
the  engine  is  a  stage  in  the  manufacture.  And  seeing  that  the 
modern  steam  engine  is  the  result  of  the  concentration  of  great 
minds,  and  the  application  of  scientific  principles,  it  might  be 
worthy  of  receiving  some  attention.  The  prime  object  of  its 
being  is  to  convert  the  energy  of  the  steam  into  motion,  linear 
and  rotary  ;  a  special  feature  being  the  utilization  of  both  the 
direct  force  and  the  expansive  force,  in  such  proportions  as  to 
attain  the  highest  efficiency,  i.e.,  the  greatest  force  with  the  least 
loss  of  energy.  As  everyone  knows — even  our  hypothetical 
"electrician" — this  is  done  by  cutting  off  steam  at  a  point  in 
the  stroke  and  allowing  it  to  act  expansively  afterwards.  And 


all  engines  designed  for  electric  service  allow  a  variation  in  the 
point  of  cut-off  from  say  a  quarter  to  over  a  half,  this  variation 
being  effected  through  the  governor,  eccentric  and  valves.  All 
machinery  is  liable  to  fall  out  of  adjustment  ;  it  must  wear,  and 
it  requires  attention.  Any  deviation  from  perfect  adjustment 
means  loss  of  energy,  therefore,  waste  ;  and  as  it  is  caused  by 
misadjustment,  such  waste  is  remediable.  In  how  many  sta- 
tions operated  by  steam,  is  a  card  taken  off  the  engine  once  a 
year?  How,  otherwise,  can  the  operation  of  the  engine  be 
watched?  It  is  quite  possible  for  an  admission  or  exhaust 
to  open  or  close  too  late  or  too  early,  and  every  slight  loosening 
of  a  nut  will  produce  very  appreciable  results.  And  yet  this 
matter  is  neglected,  as  is  apparently  almost  every  other  matter 
connected  with  electricity,  and  hence  it  is  that  a  comprehensive 
statement  may  be  made,  that  "electric  lighting  stations  run 
themselves." 

Now,  if  electric  lighting  be  not  a  business,  then  let  that  be 
clearly  understood.  But  if  it  be  such,  then  let  electric  business 
be  conducted  on  business  principles.  I  think  it  is  evident  to 
any  one  who  has  had  the  opportunity  of  watching  the  methods 
followed  generally,  that  seventy-five  per  cent,  of  the  electric  sta- 
tions in  Canada  neither  know  their  consumption  of  fuel,  nor  the 
amount  of  their  electrical  output,  with  any  degree  of  accuracy  ; 
have  no  person  in  charge  who  is  in  any  smallest  detail  compe- 
tent to  manage  ;  keep  no  checks  whatever  on  any  of  their  ap- 
paratus, and  have  not  the  faintest  idea  as  to  the  interior  economy 
of  the  plant.  If  the  plant  pays  it  is  purely  good  luck,  and  they 
accept  their  dividends  without  question.  If  it  doesn't  pay,  then 
"  There's  no  money  in  electric  lighting  anyway."  Their  $1  a 
day  "  Fireman  and  Electrician,"  may,  by  injudicious  use  of  the 
draft,  waste  pounds  of  fuel ;  the  engine  may  through  some  slip 
in  adjustment  of  cut-off,  use  5%  more  steam  than  necessary  ; 
there  may  be  a  most  healthy  ground  on  the  lines.  No  matter — 
"  Electricity  don't  pay  !"  I  should  like  to  hear  of  the  business 
that  would  pay  under  these  conditions.  Let  all  these  precau- 
tions be  taken  and  checks  made,  and  see  the  improvement. 
Every  station  will  know  within  a  fraction  of  a  cent,  how  much 
it  has  cost  to  produce  a  kilowatt  hour  ;  how  much  it  has  been 
sold  for  ;  where  losses  may  be  diminished,  gains  increased  ; 
and  a  report  can  be  prepared,  showing  in  an  intelligent  business 
way  the  working  of  the  station,  and  the  directors,  or  other  auth- 
orities, will  understand  clearly  what  they  are  doing. 

Among  the  many  matters  requiring  consideration  at  the  hands 
of  electrical  investors,  as  preliminaries,  the  one  of  capital  invest- 
ment is  very  prominent.  The  purchase  of  land,  building,  ma- 
chinery and  construction  expenses,  involve  a  capital  outlay  that, 
large  or  small,  excessive  or  reasonable,  once  made  has  got  to 
stand.  The  plant  must  pay  its  own  proper  operating  expenses, 
and  is  expected  to  pay  interest  on  the  investment.  The  larger 
the  investment,  the  less  evidently,  the  percentage  of  interest.  It 
is  impossible  to  raise  this  percentage  by  decreasing  operating 
expenses,  beyond  a  certain  limit,  and  it  is  equally  impossible  to 
do  so  by  decreasing  the  investment  once  made.  Hence  the 
importance  of  keeping  it  down  in  the  fiist  place  is  obvious.  This 
can  be  done  by  either  providing  cheap  and  nasty  machinery,  or 
by  most  carefully  considering  the  entire  conditions  under  which 
the  plant  will  operate,  and  balancing  cheapness  against  efficiency. 
The  cheapest  is  often  the  most  expensive;  conversely,  the  most  ex- 
pensive is  sometimes — generally — the  least  so.  Why  ?  Because 
the  more  expensive  machine,  by  its  being  more  carefully  built, 
with  better  materials,  and  greater  attention  to  scientific  prin- 
ciples, will  save  in  cost  of  operation,  a  greater  sum  than  the  in- 
terest on  the  difference  in  price  between  the  more  and  the  less 
expensive.  True  economy,  therefore,  is  only  attained  at  the 
cost  of  patient  investigation. 

There  should  be  unity  in  all  things,  even  in  electric  lighting, 
although  it  seems  not  to  be  generally  admitted.  An  electric  sta- 
tion is  intended  to  perform  a  certain  service — to  give  a  certain 
quantity  of  current.  It  is  a  condition  of  all  lighting  that  more 
is  required  at  certain  periods  than  at  others,  and  so  electrical 
machinery  must  be  capable  of  supplying  the  highest  demand, 
as  well  as  the  lowest,  or  average.  Therefore,  although  in  a  1000 
light  town,  it  is  found  that  for  ten  hours  of  lighting  only  300 
lights  are  going  ;  during  7  hours  there  must  be  the  machine  ca- 
pacity to  supply  the  whole  1000  lights  during  the  three  hours 
they  are  required.  The  dynamo  capacity  being  fixed,  there  is 
no  doubt  as  to  the  necessary  size,  but  the  engine  capacity  varies 
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with  the  cut-off,  and  is  generally  rated  at  some  particular  point, 
say  )4  or  ^  cut-off,  with  a  range  of  variation  from  J4  lo  '/i. 
The  engine  therefore  may  be  chosen,  so  that  it  will  be  powerful 
enough  for  the  1000  lights  at  the  maximum  admission  of  the  }4 
cut-off.  By  so  doing  the  rated  capacity  of  the  engine  is  less 
than  that  rec[uired,  the  actu.il  capacity  sufficient,  and  the  price 
less  than  if  one  were  purchased  whose  rated  capacity  at  h  cut-off 
were  sufficient. 

All  machinery  has  a  most  efficient  rate  of  working.  A  boiler 
will  require  less  coal  to  be  consumed  to  evaporate  i  lb.  of  water 
into  steam,  at  a  certain  rate  of  supplying  steam,  than  at  any 
other^rate.  An  engine  will  require  least  steam  when  a  certain 
definite  relation  exists  between  the  admission  of  steam  into  the 
cylinder,  and  the  expansion  thereof.  A  dynamo  will  waste  less 
power  when  running  a  large  number  of  lamps  than  a  small  number. 
As  a  rule,  machinery  is  so  designed  that  it  will  work  at  the  high- 
est efficiency  when  it  is  being  worked  at  its  full  rated  capacity. 
Therefore,  a  boiler  rated  at  100  horse  power,  will  not  furnish 
steam  to  a  50  h.p.  engine,  at  anything  like  the  same  economy. 
It  is  very  bad  economy,  and  unwise  precaution,  to  allow  too 
large  margins,  for  thereby  an  element  of  waste  is  introduced, 
and  no  useful  purpose  gained.  On  the  other  hand,  too  small 
margins  are  worse.  Here  is  just  where  the  question  comes  in, 
of  the  proper  proportioning  of  the  various  apparatus  that  go  to- 
wards the  production  of  electric  current.  In  any  actual  case 
there  is  always  a  happy  mean — avoiding  on  the  one  hand  ex- 
cessive margins,  which  increase  not  only  first  cost,  but  also 
operating  expenses  ;  on  the  other,  a  mistaken  economy  that 
allows  not  enough.  It  has  been  said  that  in  the  most  ordinary 
objects  aiound  us — the  leaves  on  the  trees,  the  beetle's  wing, 
&c. — there  is  abundant  evidence  of  design,  and  fitness  for  pur- 
pose. Nature  allows  sufficient  material  and  no  more — a  beauti- 
ful harmony  and  symmetry  being  the  distinguishmg  character- 
istics of  her  works.  Nature  would  chuckle  over  a  few  of  the 
the  electric  light  stations  in  Canada.  In  some  of  these  the  only 
unity  of  design  seems  to  have  been  to  purchase  in  strictly  the 
cheapest  market.  I  have  seen  a  150  h.  p.  engine  bought  to  run 
a  600  light  incandescent  dynamo,  because  it  was  second-hand, 
cheap.  It  would  be  very  interesting  to  arrive  at  how  much  money 
this  station  is  losing  by  the  inefficiency  of  this  proportion,  remem- 
bering that  the  dynamo  runs  probably  only  100  lights  for  half  the 
time.  Nature  has  not  had  much  to  do  with  these  stations.  An 
electric  light  man  comes  along  and  a  dynamo  is  bought  from 
him.  An  engine  "  big  enough  to  run  the  dynamo  "  is  duly  put 
up,  and  a  boiler.  They  have  to  have  these  things  and  so  they 
get  them.  The  engine  man  makes  more  out  of  a  large  engine 
than  a  small  one,  and  so  he  recommends  a  good  large  one — two 
if  they  will  stand  it  ;  similarly  with  the  boiler  man.  And  so  the 
station  grows  ;  a  source  of  waste  and  expense  ;  is  managed  by 
a  "  Fireman  and  Electrician";  and  "electric  lighting  doesn't 
pay  !" 

One  word  as  to  the  use  of  meters.  Dynamos  are  always 
wired  for  more  lamps  than  their  rated  capacity,  because  all  the 
lamps  will  never  be  going  at  the  same  moment.  If  a  man  pays 
by  the  meter,  he  will  be  very  careful  not  to  be  using  more  at  any 
moment  than  he  actually  requires.  This  has  been  found  by  ex- 
perience to  allow  of  a  still  greater  margin  of  overload,  and  this 
is  tantamount  to  a  reduction  of  capital  investment  relatively. 

This  article  will  be  seen  by  a  great  many  to  whom  all  the 
above  is  well  known,  also  to  a  greater  number  who  have  not 
made  electric  lighting  their  study  and  profession  for  years.  The 
former  will,  I  hope,  pardon  the  repetition  ;  the  latter  will,  I  sin- 
cerely trust,  come  to  see  that  electric  lighting  as  a  business  is 
worthy  of  study  ;  that  it  is  not  the  simple  affair  they  have  hith- 
erto regarded  it,  and  that  by  the  application  of  business  methods, 
and  in  that  way  only,  can-  they  expect  to  succeed  in  it. 


DAMAGE  TO  CHIMNEYS  BY  LIGHTNING. 

An  investigation  was  recently  carried  on  in  Germany,  by  C. 
Carlo,  upon  the  subject  of  the  damage  done  by  lightning  to 
chimneys,  both  with  and  without  lightning  conductors.  From  a 
study  of  twenty-four  cases,  he  draws  the  following  conclusions  : 

1.  Lightning  very  seldom  strikes  a  chimney  in  such  a  way  as 
to  leave  any  perceptible  effect. 

2.  The  damage  done  by  lightning  to  chimneys  is  in  most 
cases  inconsiderable  ;  only  in  one  case  was  a  chimney  actually 


destroyed,  and  in  four  cases  only  was  the  damage  so  great  that 
it  was  necessary  to  pull  the  chimneys  down. 

3.  Lightning  strikes  chimneys  both  with  and  without  lightning 
conductors  ;  the  latter  appear,  however  to  be  struck  oftener  than 
the  former.  Of  the  crises  reported  on,  two  were  with  and  fifteen 
without  lightning  conductors;  in  four  cases  it  whs  not  definitely 
known  whether  a  conductor  was  in  position  or  not. 

4.  In  low,  marshy  grounds,  lightning  flashes  seem  to  occur 
more  often  than  in  high  and  dry  neighborhoods. 

5.  In  one  case  only  has  lightning  struck  a  steam  boiler  so  as 
to  necessitate  repair. 

WATER  HAMMER  IN  STEAM  PIPES. 

Recently  numerous  explosions  of  high-pressure  steam  pipes 
led  a  German  engineer  to  call  special  attention  to  the  great 
danger  from  water  hammer.  To  prove  this  experiments  were 
undertaken  to  show  the  high  pressure  in  a  pipe  when  water 
hammer  occurs.  A  pipe  12  inches  in  diameter,  ^-inch  thick 
and  21  feet  long,  blank-flanged  .at  one  end,  was  partially  filled 
with  water,  and  at  the  other  end  steam  supplied  through  a  three- 
inch  pipe.  Three  pressure  gauges  at  equal  distances  were 
screwed  to  the  pipe  and  one  in  the  black  flange.  When  steam 
of  five  atmospheres,  73  pounds  per  scjuare  inch,  was  admitted 
suddenly  above  the  water,  the  pressure  gauges  indicated  re- 
spectively pressures  of  426  pounds,  114  pounds,  199  pounds  and 
1 14  pounds  per  square  inch,  or  nearly  30,8,  14  and  8  atmos- 
pheres. When  steam  entered  slowly  again  above  the  water, 
hardly  any  concussions  and  abnormal  pressures  were  noticed. 
Steam  was  then  adinitted  through  a  valve  2  inches  in  diameter, 
and  the  steam,  at  a  pressure  of  5  atmospheres,  now  entered  be- 
low the  water.  The  concussion  was  So  violent  that  the  threads  of 
four  of  the  nuts  were  shorn  off,  the  fourth  gauge  placed  there  was 
crushed,  though  the  gauges  were  designed  for  a  maximum  pres- 
sure of  2,133  pounds  per  square  inch,  while  the  other  gauges  in- 
dicated pressures  of  483,  385  and  923  pounds  per  square  inch. 
The  end  of  the  pipe  bulged  considerably.  On  a  new  trial  the 
first  three  gauges  registered  313  pounds,  185  pounds  and  853 
pounds  per  square  inch,  the  fourth,  refitted,  over  2,130  pounds  ; 
a  rent  of  eight  inches  in  length  formed,  starting  about  four  inches 
from  the  far  end.  This  damaged  part  was  then  cut  off,  the  pipe 
closed  again,  and  the  water  level  lowered  to  inches  ;  pres- 
sures of  498  pounds,  498  pounds  and  853  pounds  per  square  inch 
were  then  observed.  The  water  level  was  then  raised  to  10  inches 
and  steam  turned  on  again  ;  this  time  two  bolts  broke  in  the  end 
plate,  and  fissures  formed  near  the  middle  of  the  pipe.  In  aL 
cases  air  and  water  were  thrown  out  through  the  air  and  water 
outlets.  This  occurred  always  in  sudden  rushes,  after  an  interval 
of  15  seconds,  when  steam  was  turned  on  fully,  and  of  several 
up  to  four  minutes,  when  the  valve  was  only  partially  opened,  to 
one-fifth  in  the  last  instance.  Only  part  of  the  water  was  forced 
out ;  a  minimum  of  3  inches  always  remained  in  the  pipe.  The 
experiments  prove  that  the  blow  did  not  begin  before  the  steam 
had  condensed  and  the  water  had  acquired  the  respective  tem- 
perature. The  different  indications  of  the  gauges  seem  to  show 
that  the  blow  was  propagated  in  waves,  which  affected  the  pres- 
sure gauges  according  to  their  positions.  The  maximum  pres- 
sure observed  was  30  times  higher  than  that  of  the  steam  which 
caused  the  concussion.  If  we  consider  that  the  steam  inlet  had 
only  one-thirtieth  of  the  area  of  the  steam  pipe,  that  steam  pres- 
sures of  three  times  the  intensity  of  those  experimented  with  are 
actually  used  on  shipboard,  and  that  part  of  a  pipe  might,  under 
circumstances,  be  entirely  filled  with  water,  we  must  admit  that 
these  lodgments  of  water  may  lead  to  most  disastrous  conse- 
quences.— Engineei  and  Iron  Trades  Advertiser. 

QUESTIONS  AND  ANSWERS. 

H.  Bros.,  Kincardine,  Ont.,  write.:  We  want  to  build  a  brick 
chimney  80  feet  high,  square  chimney.  What  size  should  the 
base  be  for  this  chimney,  and  should  cement  or  mortar  be  used. 

Answer. — It  will  depend  largely  upon  the  nature  of  the  soil 
upon  which  the  chimney  is  to  be  built,  as  to  the  dimensions  at 
the  base.  If  built  on  clay  soil,  allow  about  three  tons  to  the 
sc|uare  foot  ;  if  on  sand,  about  four  tons  to  the  square  foot.  You 
should  take  into  consideration  also,  the  thickness  of  the  walls. 
Unless  the  chimney  requires  to  be  rapidly  constructed,  the  use 
of  cement  mortar  is  not  necessary,  a  good  quality  of  ordinary 
mortar  will  be  sufficient. 
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SOME  NOTES  ON  THE  GOVERNING  OF  STEAM  ENGINES, 
PARTICULARLY  WHEN  COUPLED  TO  DYNAMOS.* 

By  G.  L.  Addenbrooke. 

This  is  a  subject  which  has  always  been  in  my  mind  in  con- 
nection with  central  station  electric  lighting  ;  and  the  fact  that 
it  has  been  brought  into  prominence  by  Mr.  Swinburne,  in  his 
simple  but  lucid  paper  before  the  British  Association,  shows 
that  the  question  is  now  beginning  to  attract  the  attention  which 
it  deserves. 

In  order  to  understand  the  exact  position  of  matters  at  present, 
as  regards  the  governing  of  the  engines  used  for  other  than 
marine  purposes,  it  is  advisable  to  look  back  a  little  at  the  his- 
tory of  the  steam  engine  governor,  and  the  purposes  to  which  it 
has  been  chiefly  applied  up  to  the '  present  date,  premising  the 
fact  that  so  far  electrical  engineers  have  not  paid  any  Very  great 
amount  of  attention  to  the  problem,  as  they  have  been  occupied 
by  other  considerations  of  more  immediate  importance,  and 
have  been  generally  content  in  this  particular  to  accept  the 
practice  of  industrial  engineers,  and  to  rely  on  their  judgment  as 
having  the  greater  experience. 

What  reallv  caused  careful  attention  to  be  paid  to  the  con- 
struction of  governors  and  valve-gear  was  the  application  of 
steam  engines  to  driving  spinning  machinery,  the  rise  of  mechan- 
ical weaving  and  spinning  and  the  best  modern  type  of  steam 
engines  being  almost  contemporaneous.  For  a  loom  to  work 
properly  regular  speed  is  essential,  or  the  shuttles  will  not  throw 
properly,  and  uneven  strains  are  produced  in  the  material. 
Not  only,  therefore,  has  the  best  steam  practice  been  usually 
devoted  to  the  construction  of  engines  for  driving  textile  fac- 
tories for  the  sake  of  economical  working,  but  at  the  same  time 
the  utmost  pains  have  been  taken  to  design  valve  and  governing 
gear  which  would  admit  of  the  engine  doing  its  work  at  a  con- 
stant speed  whatever  the  load.  The  latter  condition  was  essen- 
tial, because  one  engine  was  only  employed  for  driving  at  a  time, 
though  the  load  would  constantly  vary  as  different  machines 
were  thrown  in  and  out  ;  and  at  times  a  part  of  the  factory 
might  be  altogether  closed  if  work  in  one  of  the  departments 
was  slack. 

The  engineers  who  devote  themselves  chiefly  to  the  con- 
struction of  mill  engines  have  for  many  years  been  able  to  meet 
these  conditions  and  to  supply  plant  which  would  readily  retain 
a  speed  within  2  per  cent,  or  3  per  cent,  of  the  normal,  whatever 
might  be  the  load.  It  is  true  that  large  fly-wheels  and  campara- 
tively  slow  speeds  have  hitherto  been  chiefly  in  vogue  for  this 
class  of  plant,  but  this  is  a  somewhat  minor  point. 

Such  being  the  state  of  affairs  when  electric  lighting  first  be- 
came practical,  electrical  engineers  naturally  turned  to  the  con- 
structors of  mill  engines  for  advice  and  help  ;  the  result  was  the 
application  of  the  mill  engine,  with  rope  driving,  to  turning  dyn- 
amos, a  system  which  has  worked  well  wherever  it  has  been 
applied,  while  for  freedom  from  breakdowns  and  exactness  of 
working  this  method  has  probably  not  yet  been  surpassed. 
Such  plants,  however,  occupy  a  great  deal  of  space,  are  rather 
expensive,  and  there  is  a  certain  loss  of  power  in  rope-driving. 
Consequently  the  high-speed  engine  has  been  developed  to  get 
over  these  difficulties,  so  far,  chiefly  of  the  single-acting  type  ; 
but  now  that  the  conditions  of  running  of  such  engines  is  better 
understood,  and  confidence  in  high  speeds  is  increasing,  there 
are  indications  that  similar  engines,  but  double-acting,  will 
gradually  come  to  be  preferred. 

Our  cursory  glance  at  the  history  of  the  application  of  governors 
to  engines  has  now  made  it  manifest  that  the  best  practice  hith- 
erto has  been  in  the  construction  of  governors  to  produce  per- 
fectly even  motion  whatever  the  load.  Further,  it  must  be  noted 
that  such  engines  have  usually  been  engaged  in  supplying 
energy  direct  in  the  form  of  motion  to  lines  of  shafting,  and  to 
machinery  which  it  is  required  to  run  at  a  constant  speed. 

Let  us  now  turn  to  the  driving  of  dynamos  by  means  of  steam 
engines.  The  proper  methods  of  governing  such  engines  will 
naturally  depend  on  the  purposes  to  which  the  current  produced 
is  to  be  applied.  If  for  the  transmission  of  power  or  the  running 
of  arc  lights  in  series,  very  little  alteration  of  existing  methods 
is  required  ;  but  if  the  engine  is  used  for  lighting  incandescent 
lamps  direct,  whether  for  a  private  installation  or  in  a  public 
supply  station— which  latter  is,  of  course,  the  most  important 
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case,  and  the  one  to  which  it  is  proposed  to  devote  most  atten- 
tion— then  it  is  desirable  to  clearly  define  the  limiting  conditions 
of  the  problem  ;  so  that,  knowing  exactly  what  is  required,  we 
may  be  in  a  position  to  judge  how  far  existing  appliances  meet 
the  conditions  and  where  they  are  defective,  and  thus  arrive  at 
a  definite  idea  of  the  directions  in  which  alterations  and  improve- 
ments are  required. 

Now  in  a  central  station  the  ultimate  object  is  the  incandescing 
to  a  certain  point  of  carbon  filaments,  to  procure  from  which 
the  standard  amount — 16  candles  from  a  16  CP.  lamp — the 
pressure  or  voltage  must  be  steady  and  exact,  with  one  per  cent, 
on  either  side  of  the  normal,  any  further  variation  either  way 
making  a  great  difference  in  the  light. 

Perhaps,  in  order  that  we  may  present  to  ourselves  a  clear 
idea  of  the  conditions,  an  entirely  mechanical  analogue  may  be 
useful.  Let  us  suppose  that  the  engine  room  in  a  central  sta- 
tion is  the  engine  room  of  a  large  mill  which  is  worked  by 
several  steam  engines,  driving  by  means  of  pulleys  and  friction 
clutches  on  to  a  line  of  counter  shafting.  Imagine  that  these 
clutches  are  not  very  well  designed,  and  that  there  is  always  a 
certain  amount  of  slip  in  them,  not  more  than  6  or  7  percent,  at 
light  loads,  but  increasing  considerably  at  heavy  loads.  It  is, 
of  course,  required  to  keep  the  mill  machinery  running  evenly 
within  2  or  3  per  cent.  If  the  load  is  a  light  one  not  only  will 
the  engine  or  engines  be  lightly  loaded  but  there  will  be  very 
little  slip  in  the  clutches  ;  on  the  other  hand,  as  the  work  done 
in  the  mill  increases  and  becomes  heavy  not  only  will  the  load 
on  the  engines  increase,  but,  having  to  keep  the  mill  machinery 
revolving  at  a  constant  speed,  the  speed  of  the  engine  will  also 
have  to  be  increased  to  make  up  for  the  extra  motion  lost  in  the 
clutches,  the  friction  of  which  will  absorb  energy,  which  will  be 
dissipated  as  heat  as  the  losses  in  dynamos  are.  Under  these 
circumstances  it  is  clear  that  it  will  not  be  sufficient  if  we  have 
a  governor  which  keeps  the  engines  running  always  at  the  same 
rate  ;  we  must  over-govern  to  some  extent,  that  is,  we  must  not 
only  have  the  speed  of  the  engine  under  control,  but  we  must 
also  have  an  arrangement  by  which  the  engine  shall  go  a  certain 
percentage  faster  at  heavy  loads  than  at  light.  We  may  dimi- 
nish the  difference  of  slip  at  different  loads  by  improving  the 
efficiency  of  our  friction  clutches,  but  the  fact  remains  that  it 
exists  to  some  extent  and  that  it  must  be  compensated  for. 

In  an  electric  lighting  central  station  the  dynamo  may  be  re- 
garded as  the  friction  clutches  in  the  above  simile.  Besides  a 
certain  loss  of  power  greater  at  heavy  loads  than  at  light,  and 
which  may  be  likened  to  the  loss  in  friction  in  the  clutches,  there 
is  also  a  loss  of  motion,  increasing  with  the  load,  due  to  self-in- 
duction and  the  back  action  of  the  armature  current  on  the  fields, 
which  weakens  them  and  necessitates  the  speed  being  increased 
to  obtain  the  same  voltage;  this  is  like  the  slip  in  the  fiiction 
clutch.  If  not  corrected  by  outside  influences  it  may  amount  to 
from  10  to  20  per  cent. 

In  the  central  station  there  is  the  further  point  that  at  the 
hours  of  heavy  load  it  is  necessary  to  run  at  a  higher  speed  alto- 
gether than  at  light  loads  in  order  to  keep  up  a  higher  general 
pressure  in  the  mains  to  allow  for  increased  loss  in  them. 

Consequently,  in  driving  dynamos  in  central  stations  for  light- 
ing, we  have  not  only  to  secure  regular  running  or  absence  of 
sudden  variations  of  speed  at  all  loads,  but  we  have  got  to  pro- 
vide, taking  the  light  load  as  a  basis,  that  as  the  load  increases 
the  driving  speed  shall  be  increased  in  oider — 

1.  To  increase  the  pressure  on  the  mains. 

2.  To  overcome  the  increased  arm.ature  resistance  and  pro- 
vide increased  excitation  of  the  field  magnets. 

3.  To  make  up  for  the  slip  or  loss  in  pressure  caused  by  the 
increased  back  action  of  the  armature  on  the  magnets  and  in- 
creased self-induction,  which  necessitates  a  higher  rate  of  driv- 
ing, though  it  does  not  directly  mean  loss  of  energy. 

It  is  true  that  it  is  not  absolutely  necessary  to  increase  the 
speed  of  the  engines  ;  it  may  be  kept  constant  at  all  loads  as  in 
mill  engines,  and  the  requisite  variations  may  be  produced  by 
the  use  of  resistances  or  by  varying  the  excitation  of  the  dyna- 
mos, by  means  of  resistance  or  the  use  of  a  separate  exciting 
engine. 

PUBLICATIONS. 

The  Arena  for  May  is  an  excellent  number,  and  the  high  character  of  its 
contents  is  one  of  the  encoijraging  literary  signs  of  the  times. 
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THE  ONLOOKER. 

The  question  of  electric  lighting  continues  a  leading  one  with 
the  people  of  Toronto.  The  Onlooker  has  no  desire  to  add  one 
more  to  the  army  of  disputants.  The  economic  side  of  the  sub- 
ject has  been  touched  with  a  good  deal  of  vigor  by  some  writers. 
Let  a  word  be  added  on  this  point.  Because  the  cost  per  light 
in  one  place  may  be  shown  to  be  $5.00  less  than  in  another, 
some  writers  have  concluded  that  money  is  actually  saved  the 
municipality.  Quality  and  quantity  come  into  the  question 
here,  as  much  as  with  the  good  housewife,  when  she  does  her 
Saturday's  shopping.  Consideration  needs  to  be  given  to  the 
amount  of  work  done  by  each  lamp.  Stating  the  cost  does  not 
state  the  real  value.  The  Onlooker  has  been  interested  in  an 
article  in  which  are  furnished  valuable  statistics  on  electric 
lighting  by  an  expert.  He  has  pointed  out  that  as  a  matter  of 
fact  Buffalo  pays  $127.75  per  year  for  a  lamp,  while  South  Nor- 
walk  pays  less  than  half  that  amount  ;  but  Buffalo  gets  almost 
twice  as  much  light.  The  question  suggested  is,  Would  the 
light  which  South  Norwalk  receives  be  sufficient  to  satisfy 
Buffalo,  even  if  the  latter  could  have  it  at  the  lower  price,  and 
if  not,  is  the  excess  of  lighting  which  Buffalo  gets  costing  that 
city  more  than  the  same  excess  of  light  would  cost  South  Nor- 
walk if  the  latter  were  to  increase  output,  plant  and  equipment, 
to  a  point  where  it  could  furnish  a  supply  of  light  equal  to  that 
necessary  to  supply  Buffalo  ?  The  Onlooker  stops  here,  but 
commends  this  thought  to  the  tyros  who  are  telling  where  To- 
ronto can  secure  electric  light  at  a  much  greater  reduction  than 
some  of  the  figures  that  are  offering  to-day.  A  penny  saved  is 
a  penny  made,  sometimes,  but  not  always. 

X    X    X  X 

It  is  always  the  case  when  a  boom  is  on— it  matters  little 
whether  it  is  in  real  estate  or  electricity — the  average  man  is  pre- 
pared to  take  a  good  man  chances,  and  the  more  uncertain  the 
project  the  greater  are  likely  to  be  the  chances  taken.  If  he 
does  not  know  all  about  it  he  is  ready  to  assume  that  he  under- 
stands the  whole  situation,  and  often  rushes  in  where  angels 
would  fear  to  tread.  This  thought  is  nicely  brought  out  in  a 
recent  article  in  the  Electrical  News  on  interufban  electric 
railways,  by  Mr.  Geo.  White-Fraser.  The  Onlooker  had  the 
same  thought  presented  to  him  a  short  time  since,  when  discus- 
sing electrical  projects  with  a  well-known  engineer  of  Toronto. 
This  person  diew  attention  to  the  injustice  often  done  the  ex- 
perienced engineer  by  the  manner  in  which  his  designs,  which 
had  been  prepared  by  request  and  at  the  cost  of  much  thought, 
are  altered  afterwards,  or  entirely  ignored,  by  the  directors-or 
officers  of  electrical  enterprises,  while  the  suggestions  of  a 
novice,  who  may  have  a  purpose  to  serve  in  selling  a  plant,  are 
accepted,  because,  for  the  moment,  it  may  seem  a  few  dollars 
can  be  saved.  The  case  was  cited  of  an  electric  railway  in 
western  Ontario,  where  the  engineer's  plans,  as  to  the  laying  of 
the  road,  were  untouched,  and  the  work  of  a  road-man,  who 
thought  he  knew  all  about  the  laying  of  tracks,  was  accepted. 
The  road  was  built  ;  the  cost  was  less  than  if  the  plans  of  the 
engineer  had  been  followed.  But  what  of  the  work  ?  It  was 
not  long  before  a  large  part  of  the  road  had  to  be  taken  up  and 
relaid  on  a  scientific  and  common-sense  basis.  By  the  way,  the 
Onlooker  is  informed,  that  the  criticism  of  Mr.  White-Fraser  as 
to  the  disposition  of  the  boilers,  engines  and  dynamos  in  the 
Gait  &  Preston  power  house,  could  not  have  been  made  had 
the  plans  of  Mr.  Wm.  Jennings,  C.  E.,  engineer  for  the  project, 
been  followed  ;  but  after  Mr.  Jennings  had  done  his  work  the 
directors  of  the  road,  and  they  certainly  had  a  right  to  do  as 
they  pleased  in  this  matter,  viewing  the  question  from  at  least 
one  standpoint,  fitted  the  machinery  to  certain  buildings  in 
their  possession,  and  in  cutting  the  coat  to  the  size  of  the 
cloth,  the  designs  of  the  engineer  had  to  be  discaraed.  To 
quote  another  old  ca:v,  't  -s  n':>=';ible  to  be  penny  wise  and  pound 
foolish  in  the  building  of  electric  railways,  as  in  the  matter  of 
electric  lighting. 


Two  open  double  truck  cars  with  accommodation  for  150  passengers,  are 
being  constructed  for  summer  traffic  on  the  Kingston,  Portsmouth  &  Cata- 
raqui  Electric  Railway. 

The  Royal  Electric  Company  recently  recoverejl  from  Mr.  Walbank,  the 
architect,  who  planned  and  supervised  the  erection  of  a  chimney  stack  for 
the  company's  works,  the  sum  of  $1,281.04,  O"  account  of  the  defective 
manner  in  which  the  work  was  performed.  The  architect  in  turn  brought 
suit  against  the  contractor,  from  whom  he  secured  damages. 


ECONOMY  OF  SMALL  v.  LARGE  TRANSFORMERS 

liv  K.  G.  Proutt. 

It  is  to  be  supposed  that  every  company  operating  an  elec- 
tric lighting  system,  operates  it  for  the  purpose  of  making  money, 
and  perhaps  the  best  way  to  make  money  is  to  save  it  "A  penny 
saved  is  a  penny  earned,"  h  true  in  every  case.  In  very 
many  instances  of  plants  operated  on  the  alternating  system,  a 
separate  transformer  is  used  for  each  and  every  customer,  and 
no  attention  whatever  paid  to  the  fact  that  the  core  loss  in  a 
small  transformer  is  enormous  when  compared  with  the  loss  in 
a  larger  one,  a  fact  which  is  very  clearly  shown  by  the  accom- 
panying curve. 
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We  will  take  as  an  illustration,  what  is  perhaps  an  extreme 
case.  With  1,000  volts  applied  to  the  primary  and  the  secon- 
dary open  circuited,  the  watts  core  loss  in  a  300  watt  transformer 
was  found  to  be  about  29,  or  at  a  rate  of  about  97  watts  loss  per 
K.  W.  of  capacity.  The  core  loss  in  a  4,300  watt  transformer, 
was  found  to  be  only  88  watts,  or  at  a  rate  of  19.5  watts  per  K. 
W.  capacity.  Now  fifteen  300  watt  transformers  have  the  same 
capacity  as  one  4,500,  whilst  the  loss  in  the  former  would  be  435 
watts,  and  in  the  latter  only  88,  a  saving  at  all  times,  whether 
the  transformer  is  running  fully  loaded,  or  only  partly  loaded,  or 
on  open  secondary  circuit  of  347  watts,  or  enough  energy  to 
maintain  six  16  c.  p.  lamps. 

While  it  would  perhaps  be  hard  to  find  such  an  extreme  case, 
there  are  plenty  of  instances  where  two  or  three  or  four  trans- 
formers might  be  replaced  by  one  of  a  larger  size,  necessitating 
perhaps  the  putting  up  of  a  little  larger  secondary  wire  for  a  few 
feet,  but  the  slight  addition  in  cost  for  a  small  amount  of  wire  is 
nothing  when  compared  to  the  saving  of  energy — not  for  a  day 
or  a  week,  but  for  as  long  as  the  customers  have  to  be  supplied 
with  light. 

A  little  explanation  of  the  diagram  may  be  necessary.  The 
ordinates  represent  not  the  losses  in  the  transformers,  but  the 
losses  per  K.  W.  capacity  of  the  transformers  ;  and  the  abscissae 
represents  the  capacity  of  the  transformers.  The  transformers 
tested  are  of  a  very  well  known  and  reliable  make,  and  range  in 
size  from  300  to  4,500  watt.  Heavy  ordinates  have  been  drawn 
from  points  on  the  curve  to  the  abscissae  below  which  show  clear- 
ly the  size  of  each  transformer  tested  and  the  point  it  takes  on 
the  curve. 

It  will  be  well  to  remember  that  even  a  little  saved  each  day 
amounts  to  something  in  a  year.  If  we  can  so  arrange  our  trans- 
formers as  to  make  a  saving  of  one  kilowatt,  it  means  $50  pei 
annum  on  the  coal  bill  alone,  allowing  4  lbs.  of  coal  per  h.  p. 
hour,  and  a  twelve  hour  run  each  day  in  the  year,  with  coal  at 
$4  per  ton,  and  in  electric  lighting  as  in  all  other  business,  what 
is  saved  can  be  very  conveniently  used  in  paying  dividends. 

Maiden,  Mass.,  April  3rd,  1S95. 


Notice  is  given  of  application  to  be  made  for  incorporation  of  the  "  New 
Light  Co. ,  Ltd.,"  to  carry  on  an  illuminating  business  and  manufacture 
illuminating  apparatus.  The  headquarters  of  the  company  is  to  be  at  Mon- 
treal. The  names  of  the  applicants  are  ;— William  Robertson,  merchant. 
Angus  M.  Thorn,  merchant,  Joseph  A.  E.  VVhyte.  merchant,  William  D. 
Aird,  merchant,  of  Montreal,  and  Geo.  W.  Booth,  of  Toronto,  merchant ; 
the  first  three  of  whom  shall  be  the  provisional  directors  of  the  company. 
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The  negotiations  which  are  understood  to  have  been  in  pro- 
gress of  late  between  the  General  Electric  and  Westinghouse 
Electric  Companies  of  the  United  States,  with  the  object  of  ar- 
riving at  a  satisfactory  adjustment  of  their  patent  disputes,  are 
declared  to  have  come  to  a  stand-still. 


The  entrance  of  women  into  business  pursuits  for  which  for- 
merly men  only  were  thought  to  be  adapted,  is  one  of  the  fea- 
tures of  this  evolutionary  age.  There  are  mdications  that  ere 
long  the  position  of  the  street  car  conductor  will  be  invaded  by 
the  New  Woman.  Several  applications  from  young  women  for 
positions  as  conductors  are  said  to  be  in  the  hands  of  Superin- 
tendent Folger,  of  the  Kingston,  Portsmouth  and  Cataraqui 
Electric  Railway.  As  usual  the  enterprising  Canadian  girl  is 
the  first  to  enter  upon  an  untried  path.  Managers  of  suburban 
pleasure  lines  especially  may  possibly  see  in  tfie  lady  conductor 
a  means  of  increasing  their  passenger  traffic  and  of  still  further 
popularizing  electric  railways  in  general. 


^^^^^^^^    .  ^ 

In  view  of  the  recent  decision  of  the  Canadian  Controller  of 
Customs,  imposing  a  duty  of  twenty  per  cent,  on  electricity  gen- 
erated in  the  United  States  and  transmitted  to  Canada,  the  \ 
New  York  Electrical  Review  wonders  "just  how  the  'juice'  will  \ 
be  measured."    "  Probably,"  it  says,  "  at  so  much  per  H.P.  for  \ 
strong  currents,  but  how  the  quantity  used  in  transmitting  tele-  | 
grams  will  be  taxed  is  evidently  a  refinement  of  calculation  not  ' 
yet  attempted."    It  will  be  interesting  also  to  notice  what  action  ' 
the  United  States  Government  will  take  in  the  case  of  the  com-j  I 
pany  which  is  generating  electricity  at  St.  Stephen,  N.  B.,  and  I 
transmitting  the  same  into  the  United  States.    Thus  far,  the  ' 
American  customs  authorities  have  not  attempted  to  collect  duty  ' 
from  the  company.    The  fixing  of  a  rate  of  duty  would  seem  to 
be  a  much  easier  task  than  determining  the  method  of  ineasur- 
ing  the  current  and  calculating  duty  on  the  same. 
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A  FEW  errors  crept  into  the  description  of  the  central  station 
of  the  Incandescent  Light  Co.  of  Toronto,  printed  in  the  Elec- 
trical News  for  April.  In  the  fifth  line  below  cut  in  first 
column,  first  page,  it  should  read  "30  feet".  On  twentieth  line, 
second  column,  of  first  page,  "  Size  of  vertical  engine,  19  x  38  x 
32  inch  stroke."  In  last  line  on  first  page  "25,000"  should  read 
"  35,000." 

On  all  sides  come  reports  of  new  electric  light,  railway  and 
''power  enterprises,  to  be  carried  out  in  the  near  future.  If  these 
prospects  should  materialize,  thev  will  give  rise  to  a  demand  for 
electrical  apparatus,  such  as  has  not  been  experienced  in  Canada 
in  any  previous  year  in  the  history  of  the  industry.  In  keeping 
with  the  brighter  outlook,  the  faces  of  the  manager  and  sales 
agents  of  the  various  electric  manufacturing  companies  are 
marked  by  an  unusually  cheerful  expression. 


It  is  a  consequence  of  the  "Infancy"  theory,  that  electrical 
enterprises  do  not  receive  that  careful  consideration  and  attention 
without  which  success  is  impossible.  When  it  is  clearly  under- 
stood by  electrical  investors  that  the  proper  methods  for  the 
construction  and  operation  of  electrical  machinery  have  attained 
a  certain  degree  of  finality,  and  that  they  can  be  formulated  on 
thoroughly  scientific  principles,  then  a  direct  experience  in  elec- 
tricity will  be  a  necessary  qualification  for  the  appointment  to 
positions  in  power  houses,  &c.  It  is  not  yet  recognized  as  it 
should  be,  that  electricity  is  a  distinct  business,  to  be  studied 
carefully  and  intelligently. 


A  By-Law  to  authorize  the  expenditure  of  $277,000  for  an 
electric  lighting  plant  will  shortly  be  submitted  to  a  vote  of  the 
property  owners  of  Toronto.  It  is  very  doubtful  whether  any 
saving  could  be  effected  in  consequence  of  the  ownership  and 
control  of  the  generating  plant  being  vested  in  the  city  instead 
of  a  private  company.  It  is  altogether  certain,  we  believe,  that 
the  saving,  if  any,  would  be  so  very  trifling  as  not  to  warrant  the 
city  in  entering  upon  such  an  extensive  undertaking,  involving 
so  large  an  outlay.  For  these  reasons,  as  well  as  the  fact  that 
aside  from  this  expenditure  it  will  be  impossible  to  avoid  increas- 
ing in  a  material  degree  this  year  the  present  rate  of  taxation, 
we  believe  the  by-law  is  doomed  to  be  defeated.  Whether  or 
not  it  will  ultimately  be  to  the  city's  advantage  to  own  and  oper- 
ate its  own  lighting  plant,  will  be  much  better  understood  say 
five  years  hence  than  it  can  possibly  be  to-day,  when  the  busi- 
ness is  to  some  extent  in  a  transition  state. 


The  cost  of  steam  production  has  declined  in  recent  years 
in  consequence  of  the  introduction  of  devices  for  creating 
artificial  draft,  whereby  it  is  possible  to  use  coal  screenings  and 
refuse  of  various  kinds  instead  of  fuel  of  better  quality  and 
higher  price.  It  will  be  interesting  to  notice  what  effect  the  in- 
creased demand  will  have  on  the  price  of  the  cheaper  grades. 
The  opinion  obtains  with  some  engineering  authorities  that  the 
result  must  be  to  increase  the  price  of  these  materials.  On  the 
other  hand,  coal  for  domestic  purposes,  shows  an  inclination  to 
drop  in  price  as  the  result  of  the  lessened  demand  existing  for 
steam  purposes.  The  manufacture  of  artificial  fuel  for  manu- 
facturing purposes  has  already  been  commenced  in  Canada,  and 
will  doubtless  prove  tQ  be  an  important  factor  in  the  future  in 
keeping  down  the  cost  of  steam  production  to  a  point  to  har- 
monize with  the  economical  methods  which  are  being  adopted 
in  every  branch  of  manufacturing  in  the  present  day. 


A  CORRESPONDENT  "J.  M.,"  writes  the  Electrical  News 
as  follows  :  "How  does  the  enclosed  application  strike  you  ?  The 
question  arises  was  he  a  good  man  The  copy  is  to  my  mind 
an  improvement  on  the  original."  The  application  referred  to 
reads  as  follows  :  "  I  have  leave  to  inform  you  I  have  been  A 
engine-here  for  over  20  years  and  has  been  a  tester  and  prover 
of  the — engine  and  is  a  good  machines!  to."  Whether  the  author 
of  the  above  application  be  a  capable  engineer  or  not  from  the 
standpoint  of  practical  experience,  it  is  certain  that  he  would 
have  been  much  more  capable  had  he  given  moie  attention  to 
self-education.  An  application  which  on  its  face  so  clearly  dis- 
plays the  lack  of  even  a  rudimentary  education,  within  the  power 
of  every  man  to  acquire,  is  doomed  to  fail.    In  nine  cases  out  of 


ten  the  person  to  whom  it  is  addressed  will  not  consider  it 
necessary  to  enquire  further  into  the  qualifications  of  the  appli- 
cant. There  is  a  lesson  here  for  every  engineer  who  desires  to 
improve  his  position.  Ifheisnot  so  fortunate  as  to  have  had 
educational  opportunities  in  his  youth,  he  may  nevertheless 
pursue  a  course  of  self  culture  which  will  to  a  large  extent  make 
good  the  deficiency  The  man  who  neglects  to  make  this  effort 
must  expect  to  be  counted  out  of  the  race  for  advancement. 


Why  is  it  that  there  are  so  few  high-speed  engines  in  use 
throughout  the  Dominion  for  electric  lighting  ?  There  are 
many  very  good  makes,  and  they  are  specially  adapted  for  use 
in  smaller  lighting  stations,  where  the  load,  which  varies  greatly 
between  maximum  and  minimum,  is  not  great  even  at  the  maxi- 
mum. The  two  types,  high  and  low  speed,  have  each  their  pe- 
culiar advantageous  features,  which  adapt  them  more  especially 
to  peculiar  conditions,  and  a  choice  between  them,  for  any  indi- 
vidual case,  which  is  made  on  purely  personal  preference  for  one 
or  the  other,  is  not  always  certain  to  secure  the  best  results.  The 
fact  is  that  every  case  should  be  considered  on  its  merits,  and 
selection  made  accordingly.  In  small  plants,  of  say  500  to  1000  in- 
candescent lights,  the  sudden  extinguishing  of  50  lights,  as  in 
the  case  of  a  church,  large  store,  or  other  considerable  building, 
relieves  the  engine  instantly  of  between  10  and  5  per  cent,  of  its 
load.  This  has  the  tendency  to  quicken  the  engine  speed,  and 
consequently  to  temporarily  raise  the  electrical  pressure  at  the 
lamps.  This  excess  of  pressure,  as  is  well  known,  has  a  very 
injuiious  effect  on  the  life  of  the  lamps,  which  will  be  more 
marked  in  proportion  as  the  regulation  of  the  engine  is  slow. 
This  regulation  is  affected  directly  by  the  variations  in  speed, 
and  will  therefore  be  very  much  more  rapid  in  a  rapidly  revolv- 
ing wheel.  It  is  evident  therefore,  that  for  a  small-sized  plant, 
where  any  fluctuation  will  very  greatlv  vary  the  percentage  of 
the  load,  a  high-speed  engine  has  considerable  advantages. 
This  is  not  the  only  one,  however.  They  have  generally  a  very 
considerably  greater  range  of  cut-oft,  thus  giving  a  much  greater 
flexibility  of  service.  For  instance,  a  high  speed  engine  rated 
at  100  H.P.,  at  %  cut-off,  and  giving  a  range  of  to  will, 
according  as  the  cut-off  is  varied,  and  at  the  same  steam  pres- 
sure, give  either  170  H.P.  or  about  65  H.P.  Now,  although  it  is 
not  equally  economical  at  these  abnormal  points  of  cut-off,  as 
cards  taken  would  show,  it  is  plain  that  an  engine  that  will  increase 
its  power  to  meet  the  heavy  demand  at  about  8  or  9  o'clock,  and 
that  will  just  as  amiably  shut  itself  off  to  suit  the  light-running 
conditions  at  i  o'clock  in  the  morning,  all  the  time  regulating  its 
speed  very  closely,  has  its  strong  features,  and  another  point  in 
its  favor  is  that  shafting,  with  its  friction,  can  be  done  away  with. 
All  shafting  requires  an  expenditure  of  energy  to  turn  it  round, 
and  it  makes  very  little  difference  whether  the  load  be  heavy  or 
light,  that  is,  the  power  absorbed  bv  its  own  friction,  is  practi- 
cally constant,  and  it  is  obvious  that  the  smaller  the  load,  the 
greater  is  the  percentage  required  for  the  shafting  only.  So 
that  towards  the  middle  of  the  night,  when  the  lights  are  drop- 
ping off,  perhaps  25  or  30  per  cent,  of  the  total  power  developed 
by  the  engine  is  used  solely  by  the  shafting.  This  is  quite 
worth  saving.  There  is  also  the  purely  commercial  aspect  of 
the  question.  High  speed  engines  are  sold  at  practically  the 
same  figure  as  the  low  speed  ;  they  do  away  with  one  large  main 
belt,  belt  tightening  apparatus,  and  a  quantity  of  shafting  and 
standards,  and  so  on.  They  take  up  less  room,  and  altogether 
they  can  very  well  claim  to  have  their  merits  considered  in  every 
case  where  a  new  installation  is  contemplated. 


The  usual  jouinalistic  statement  that  "electricity  is  in  its  in- 
fancy yet,"  has  been  so  persistently  made,  that  the  public,  who 
somewhat  naturally  regards  the  public  press  as  its  guide,  has 
come  to  accept  that  dictum,  regardless  of  the  numberless  evi- 
dences of  approximate  perfection  that  are  to  be  seen  on  every 
haivl.  If  a  generator  with  an  electrical  efficiency  of  98%,  and  a 
commercial  efficiency  of  94%  or  95%,  is  an  "  infant,"  what  an 
efficiency  we  may  expect  when  that  puny  infant  attains  full 
growth!  Surely,  we  may  confidently  look  for  300%  or  400%. 
But  when  will  the  public  learn  that  electricity  is  not  in  "its  ex- 
perimental state;  "  thatit  is  a  force  whose  actions  are  perfectly 
understood,  easily  controllable,  and  as  capable  of  being  chained 
to  the  service  of  man,  as  is  steam  or  water  power.    This  ignor- 
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ance  of  the  true  state  of  affairs  directly  affects  the  interest  of  the 
public  through  their  pockets  ;  and  it  reacts  indirectly  on  the 
electrical  industries  through  the  odium  cast  on  the  operation 
of  electrical  enterprises,  either  by  reason  of  the  poorness  of  ma- 
chinery  ignorantly  purchased,  or   ihe    unsatisfactory  lesults 
obtamed  when  employing  unqualified  persons  to  run  it.    It  more 
especially  affects  that  portion  of  the  public  who  have  small  sums 
of  money  to  invest,  and  who  are  continually  on  the  watch  for 
"snaps."    This  class  is  very  much  at  the  mercy  of  a  fluent 
patent  attorney,  who  can  talk  glibly  of  "largely  increased  effi- 
ciency''; improvements  in  "design  of  magnetic  circuits,"  and 
consequent  decrease  of  cost  of  manufacture  and  operation  and 
so  on  ;  and  invest  their  money  in  appliances  that  have  probably 
been  tried  and  found  wanting,  in  tbe  very  early  days  of  electri- 
cal investigations,  twenty  and  thirty  years  ago.    The  extraordi- 
nary conceit  of  some  professional  inventors,  is  not  .  less  remark- 
.able  than  the  credulity  of  those  who  invest  their  money  in  the 
crude  productions  of  an  uneducated  mechanic.    The  methods 
for  the  generation  and  utilization  of  current  are  so  perfectly  un- 
derstood, and  the  proper  design  of  the  mechanical  and  other  ap 
pliances  necessary,  has  been  so  carefully  investigated  by  persons 
in  all  civilized  countries,  having  the  advantage  of  scientific  edu- 
cation as  well  as  practical  expeiience,  and  access  to  the  most 
complete  sets  of  tools,  instruments,  &c.,  and  backed  by  plentiful 
capital,  that  it  is  improbable  in  the  extreme  that  a  person  who 
never  had  other  than  ordinary  every  day  education,  and  whose 
practical  experience  in  electrical  matters  has  been  that  of  an 
ordinary  mechanic,  is  going  to  effect  any  revolution  in  methods 
or  any  appreciable  improvement  in  mechanical,  magnetic,  or 
electrical  design  of  machinery.    Electricity  is  not  now,  what  it 
was  when  T.  A.  Edison,  then  a  newsboy,  started  inventing  in  the 
telegraphic  field.    In  those  days  almost  anything  was  an  im- 
provement.   The  field  for  original  investigation  was  so  large, 
and  the  explorers  so  few,  that  intelligence  and  industry  was  al- 
most the  whole  equipment  required  by  the  prospector.  We 
have  entirely  changed  that  now-a-days.    The  system  on  which 
the  young  electrical  engineer  is  now  educated,  seems  to  show 
not  only  the  immense  amount  of  work  that  has  been  necessary 
to  evolve  electrical  science  to  the  point  it  has  reached,  but  also 
it  clearly  indicates  that  an  imcomparably  more  complete  equip- 
ment is  necessary  before  an  intending  investigator  can  consider 
himself  competent  to  enter  the  field  at  all.    An  illustration  of 
this  whole  souled  conceit,  on  the  part  of  an  inventor,  and  guile- 
less innocence  on  that  of  the  investor,  was  recently  manifest- 
ed very  strikingly  in  the  case  of  a  new  motor,  that  was  said  to 
operate  on  a  new  principle,  being  a  "magnetic  motor,"  and  the 
usual  claims  were  made  for  it — more  efficient,  lighter,  stronger, 
cheaper — going  through  the  whole  list  to  which  we  are  so  well 
accustomed.    The  "prominent  capitalist"  was  also  there,  and 
altogether,  everything  went  happily,  the  inventor  being  cordially 
congratulated  on  having  produced  such  a  marvel,  and  the  only 
wonder  was  that  all  the  scientific  electricians  in  the  world  had 
not  been  able  to  forestall  him.    It  v^as  the  unhappy  fate  of  the 
writer  to  have  to  point  out  that  the  "new"  principle  \vas  uncom- 
monly old,  that  the  motor  was  the  exact  reproduction  of  one 
that  was  a  new  design  in  1837,  just  58  years  ago,  when  electri- 
city really  was  an  infant,  and  that  therefore—  to  go  no  further  in- 
to its  peculiarities — it  was  not  likely  to  be  a  better  one  than 
those  built  to-day,  on  the  principles  ascertained  during  a  course 
of  investigation  in  which  this  1837  motor  was  but  a  low  down 
rung  on  the  ladder.    Now,  in  the  first  place,  had  the  intending 
investors  not  been  in  the  habit  of  regarding  electricity  as  in  its 
infancy,  they  would  have  very  much  more  carefully  and  thorough- 
ly investigated  the  merits  of  this  wonderful  machine,  before  put- 
ing  their  money  in,  instead  of  afterwards,  and  in  the  second 
place,  had  the  inventor  had  less  conceit,  and  posted  himself  in  the 
smallest  degree,  as  to  thedevelopments  of  electrical  machinery,  he 
would  probably  have  set  to  work  to  acquire  the  rudiments  of 
electrical  knowledge,  which  he  very  evidently  lacked,  and  in 
course  of  time,  he  too  would  probably  have  discovered  to  his 
wonder,  that  to  effect  improvements  in  electrical  machinery  to- 
day, requires  not  only  vast  knowledge  of  electrical,  magnetic 
and  mechanical  principles,  but  close  study  of  electrical  history, 
a  highly  trained  mind,  and — capital. 


The  Welland  Electric  Light  Co.  are  enlarging  their  buildings  and  putting 
in  additional  plant. 


THE  GAS  ENGINE  AND  THE  STEAM  ENGINE  JOINED. 

Referring  to  the  discussion  of  the  gas  engine  question,  a 
prominent  engineer  remarked  in  convesation  that  he  failed  to 
see  why  the  gas  engine  and  the  steam  engine  should  not  be 
compounded,  so  to  speak.  He  put  the  case  something  in  this 
manner  :  In  the  gas  engine  one  of  the  problems  is  to  keep  the 
cylinder  reasonably  cool,  and  in  the  steam  engine  to  keep  the 
cvlindey  hot.  Now,  suppose  we  have  a  gas  engine  running  and 
jacket  its  cylinder  with  water,  which  is  then  used  for  boiler-feed 
water,  thus  saving  the  heat  which  is  now  thrown  away.  Then 
take  the  exhaust  from  the  gas  engine  through  the  jacket  of  the 
steam  cylinder,  and,  if  necessary,  as  it  probably  would  be,  add 
a  heating  chamber  for  the  steam  to  pass  through  just  before 
reaching  the  cylinder,  so  that  more  heating  force  could  be  em- 
ployed. Two  such  engines  adapted  to  each  other  would  pro- 
bably mean  a  relatively  small  gas  engine  and  a  steam  engine 
large  enough  to  carry  all  the  load  in  case  the  gas  engine  refused 
to  work  for  any  reason,  and,  arranged  in  this  way,  each  would 
supplement  the  other  so  far  as  the  proper  distribution  of  heat  is 
concerned.  The  proposition  is  a  novel  one,  and  there  is  a 
chance  to  do  some  thinking  over  it.  Possibly  someone  may  be 
so  situated  as  to  make  it  easy  to  try  the  plan  and  let  us  know 
the  results. — American  Machinist. 


ZINC  WILL  PREVENT  SCALE. 

It  is  a  well-known  fact  that  zinc  slabs  suspended  in  steam 
boilers  prevent  the  formation  of  scale,  and  large  quantities  are 
usecj  annually  for  this  purpose.  The  following  directions  will 
enable  one  to  use  it  successfully.  The  proportions  necessary 
to  insure  complete  protection  are  one  square  foot  of  zinc  to  fifty 
square  feet  of  heating  surface  in  new  boilers,  which  may  be 
diminished  after  a  time  to  one  in  seventy-five  or  even  one  in  one 
hundred  square  feet. 

Merely  placing  the  zinc  in  trays,  hangers  or  strips  will  not 
insure  metallic  contact,  and  the  action  of  zinc  to  prevent  corosion 
under  such  circumstances  will  be  weak  and  limited.  The  best 
method  of  fixing  the  zinc  is  to  place  a  number  of  studs  in  the 
sides  of  the  furnaces  and  combustion  chambers,  and  to  bolt  on 
to  these  studs  the  zinc  plates,  which  should  be  about  10x6x1 
inches.  It  is  important  to  see  that  the  contact  surfaces  are 
clean  and  bright  and  the  nut  screwed  close  to  the  zinc  to  exclude 
the  water  and  deposits  from  the  contact  surfaces,  thus  compara- 
tively insulating  them  and  preventing  the  galvanic  action. 
Otherwise  the  zinc  is  acted  upon  as  a  solvent  that  renders  the 
water  innocuous  or  non-exciting. 


LONG  DRIVING  BELTS. 

A  VERY  bad  habit  in  mills  where  there  are  large  driving 
belts,  is  shifting  belts  with  a  square  stick,  no  regular  shifters 
being  used.  The  result  of  this  is  the  belts  are  more  or  less 
injured  on  the  edges.  All  heavy  machines  should  have  shifters 
to  act  so  that  they  shift  the  belt  over  steadily,  not  putting  too 
much  strain  on  the  driving  belt  too  suddenly.  Two  pieces  of 
gas  pipe  just  large  enough  to  revolve  on  round  iron  supports  for 
shifters  will  lessen  the  friction  on  the  edges  of  heavy  belts,  as 
these  pipes  revolve  while  the  belt  is  being  shifted.  It  effects  a 
great  saving  in  long  driving  belts,  in  fact  any  belt  at  all,  leather 
or  rubber. 


The  following  gentlemen  have  been  elected  as  the  Board  of  Directors  of 
the  Ottawa  Porcelain  &  Carbon  Co.; — T.  Ahearn,  Thos.  Birkett,  G.  H.  Per- 
ley  and  Peter  Whelen.  At  the  close  of  the  meeting  Mr.  T.  Ahearn  was 
elected  president,  T.  Birkett  vice-president,  J.  W.  Taylor,  general-manager; 
and  ]  as.  D.  Fraser  secy-treas.  It  is  expected  that  the  factory  will  be  in 
operation  by  July  i. 

The  Vancouver  Street  Railway  Co.  have  purchased  at  auction  from  the 
trustees  of  the  debenture  holders,  the  Westminster  and  Vancouver  Tram- 
way. The  price  paid  was  $280,000.  The  line  will  be  operated  in  connection 
with  the  city  lines.  The  City  Council  and  the  Street  Railway  Co.  have 
come  to  an  agreement  with  regard  to  new  tracks  to  be  laid  down,  the  com- 
pany to  have  the  lease  of  the  streets  for  five  years  at  a  nominal  rental  of  $1 
per  annum,  and  the  city  to  have  the  option  of  purchasing  tracks  at  a 
valuation  at  the  end  of  that  period.  Should  the  city  not  exercise  this  option, 
the  company  is  to  have  the  lease  of  the  tracks  for  a  further  period  of  nine 
years,  and  so  on  from  time  to  time  for  the  unexpired  period  of  the  franchise 
for  the  streets  granted  the  company  for  its  original  contracts.  After  the  first 
five  years  the  company  is  to  pay  a  rental  according  to  their  earnings  in  ex- 
cess of  $S,ooo  per  mile  per  year, 
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ELECTRIC  LIGHTING  FOR  LARGE  BUILDINGS. 

liv  Geo.  WniTi-:  Fnaskk,  K.  K.,  'i'oKON'if). 

There  have,  until  recently,  been  but  two  general  methods 
employed  for  the  electric  lighting  of  large  buildings,  r.  The 
renting  of  the  current  from  the  electric  company •  operating  a 
central  station  ;  and  2.  The  installation  in  the  building  itself, 
of  a  private  generating  plant.  There  can  be  no  rules  laid  down, 
of  general  application,  pointing  to  the  adoption  of  either  method 
preferentially  to  the  other  ;  every  case  must  be  considered  on 
its  merits.  Such  consideration  will  reduce  the  question  to  its 
lowest  terms,  viz.,  a  comparison  of  the  costs  of  lighting  by  the 
rival  methods.  The  variable  quantities  that  will  enter  into  this 
1  eduction  as  governing  factors  are:  The  price  of  current  sup- 
plied from  the  central  station  per  lamp  hour,  or  per  kilowatt 
hour  on  the  one  hand,  and  on  the  other,  the  cost  of  generating 
the  current  required  in  the  building,  using  a  private  generating 
plant.  This  latter  cost  will  be  the  total  of  such  items  as  coal 
and  water,  etc.,  engineer's  salary,  little  repairs,  depreciation  of 
plant  and  interest  on  capital  expended  in  purchase  of  machi- 
nery, etc. 

It  is  evident  that  local  data  will  greatly  influence  the  selection 
of  method.  For  instance,  a  building  full  of  dingy  offices,  and 
employing  already  an  engineer  and  using  quantities  of  steam, 
foi  heating,  might  very  reasonably  be  expected  to  effect  an 
economy  in  lighting  by  using  a  private  engine  01  dynamo  ; 
while  a  church  using  a  number  of  lights  periodically,  would 
not.  These  are,  of  course,  extreme  cases,  illustrations  merely, 
of  the  geneial  principle,  but  it  is  a  great  mistake  to  assume 
in  all  cases,  that  because  there  is  a  central  station  oper- 
ating, it  must  be  better  and  cheaper  to  rent  current  instead  of 
generating  it. 

The  object  of  this  article  is  to  introduce  to  the  owneis  and 
designers  of  large  buildings  a  modification  of  each  of  the  two 
general  methods  described  above,  that  have  the  merit  of  pre- 
senting very  interesting  features  from  an  engineering  point  of 
view,  and  of  promising  well  from  that  of  the  owner. 

The  first  modification  is  the  use  of  a  gas  engine  instead  of  a 
steam  engine,  to  run  a  dynamo  in  a  private  installation.  This 
plan  presents  many  very  advantageous  features.  No  boiler  is 
required,  with  its  coal  dust,  dirt,  and  chance  of  explosion.  Less 
ground  space  is  taken  up.  Gas  engines  are  very  largely  used 
in  Europe,  and  in  the  States  for  working  dynamos,  and  many 
of  them  are  absolutely  guaranteed  to  use  only  15  cubic  feet  of 
gas  per  horse  power  per  hour.  In  connection  with  this,  there  is 
a  very  interesting  and  suggestive  calculation  easily  made. 
Thus:-One  thousand  cubic  feet  of  gas  in  Toronto  costs  the  con- 
sumer $1.10  for  lighting  purposes,  and  90c.  for  power  and  heat- 
ing purposes.  If  burnt  in  a  5  foot  burner,  this  thousand  feet 
will  give  3200  candle  power  hours.  If  consumed  in  a  gas 
engine  requiring  25  feet  per  horse  power  per  hour,  this  r,ooo 
feet  will  give  40  horse  power  hours.  These  40  H.  P.  H.,  if  used 
to  run  a  dynamo,  assuming  75%  electrical  efficiency  and  4  watt 
lamps,  will  give  5584  candle  power  hours.  The  Toronto  Incan- 
descent Light  Co.  sells  current  at  the  net  rate  of  6  cents  per  160 
candle  power  hours,  barring  special  arrangements. 

Reducing  these  prices  down  to  their  equivalents  per  1,000 
candle  power  hours,  gives  : 

Gas  in  burner  costs,  34-375  cents  per  1,000  c.  p.  h. 

Gas  Engine  and  Dynamo  "  16.177  "  "  "  "  " 
Tor.  Inc.  Co.  "      37- 500    "        "     "      "  " 

Now,  one  16  candle  power  incandescent  lamp  burning  for 
625  hours  is  equivalent  to  1,000  c.  p.  h.,  so  it  can  be  seen  how, 
in  a  large  building  requiring  extensive  illumination,  it  may  very 
easily  be  actually  less  expensive  to  run  a  private  dynamo,  ope- 
rated by  a  gas  engine,  than  to  rent  either  gas  or  current.  So 
far,  there  is  a  difference,  in  favor  of  the  gas  engine,  of  over  100 
per  cent.,  but  no  account  has  yet  been  taken  of  two  considerable 
items,  salary  of  attendant,  and  interest  and  depreciation.  These 
will  of  course  greatly  increase  the  cost  as  calculated  above,  but 
to  what  extent  depends  entirely  on  the  size  of  the  installation  ; 
there  seems  to  be,  however,  a  considerable  margin  to  come 
and  go  on. 

The  second  modification  is  the  use  of  a  storage  battery  loca- 
ted in  the  building,  and  kept  constantly  charged  by  wire  from 
the  central  station.  I  am  aware  that  the  advantages  of  this 
plan  are  open  to  criticism,  and  would  have  to  be  the  result  of 


special  arrangements  with  the  central  station.  I  am  also 
aware  that  "Central  Station  Management"  as  understood  in 
most  Canadian  stations,  except  the  really  large  ones,  is  not  the 
science  that  it  has  become  in  the  States  and  Europe,  and  that 
as  a  fact,  so  little  attention  has  been  given  to  its  study,  that 
managers  do  actually  not  know  those  conditions  of  operation 
which  are  productive  of  best  financial  results  to  themselves.  At 
the  same  time  I  am  convinced  that  a  little  persevering  effort  on 
the  part  of  interested  persons  would  bring  about  a  state  of 
affairs  favorable  to  the  economical  operation  of  the  modification 
I  have  just  suiigested. 

The  position  may  be  briefly  and  clearly  described  thus:-The 
best  and  most  paying  load  for  a  central  station  is  a  constant 
one,  one  that  doesn't  jump  from  o  at  5  o'clock  p.m.  to  500  H.  P. 
at  8  p.  m.,  but  that  remains  fairly  steady  all  the  time.  This  is 
just  the  very  kind  of  load  that  a  storage  battery  gives,  and 
moreover,  it  presents  another  very  attractive  feature  to  the 
central  station  as  follows:  A  building  is  wired  for  say  500 
lights;  it  will  use  these  500  lights  all  at  the  same  time  two  or 
three  times  a  year,  but  the  machinery  in  the  central  station 
has  got  to  have  this  500  light  capacity  consuming  interest  and 
suffering  depreciation  all  the  year  round,  although  it  earns 
money  only  three  or  four  times  a  year.  A  storage  battery, 
however,  that  can  be  charged  at  the  rate  of  20  amperes  con- 
tinuously, will  give  out  when  required  the  whole  current  for  the 
500  lights,  and  keep  them  going  for  four  or  five  hours.  Thus 
the  central  station  will  only  have  to  provide  generating  machi- 
nery sufficient  for  20  amperes,  which  will  be  earning  money  all 
the  time,  instead  of  sufficient  for  500  amperes  which  will  be  idle 
most  of  the  time.  Consequently  it  is  to  the  obvious  interest  of 
the  central  station  to  encourage  the  use  of  the  battery,  and  in 
order  to  do  so  it  will  lower  price  of  current.  A  very  well  known 
authority  on  electric  matters,  has  stated  that  it  would  pay  cen- 
tral stations  to  sell  current  (for  use  with  storage  battery)  at  4 
cents  per  kilowatt  hour  in  order  to  get  the  constant  load  that  is 
so  advantageous.  This  figure  is  equivalent  to  16  cents  per  1000 
candle  power  hours,  and  to  this  must  again  be  added  interest  of 
and  depreciation  on  accumulators.  Hete  again  particular  con- 
ditions will  affect  the  total  per  1000  c.  p.  h.,  but  as  in  the  former 
modification  a  considerable  margin  is  left.  I  have  no  doubt, 
that  central  stations  would  see  the  advantage  of  lowering  their 
rates  on  such  loads,  if  the  case  were  properly  presented,  and 
advantage  to  both  parties  would  result. 

There  being  no  particular  installation  to  study,  it  is  impossible 
to  be  other  than  general  in  this  article  ;  it  was  intended  merely 
to  point  out  to  parties  having  large  buildings  to  light,  or  to 
supply  elevators  for,  that  there  are  several  ways  of  doing  it, 
each  of  which  is  best  only  under  certain  favorable  conditions, 
while  under  different  conditions  it  should  give  place  to  some 
more  efficient  method,  the  actually  best  method  being,  deter- 
mined only  after  due  consideration  of  the  peculiar  conditions. 


THE  S.  K.  C.  SYSTEM  IN  BROOKLYN. 

On  Friday  evening,  March  22nd,  says  Electricity,  an  informal 
reception  was  given  at  the  station  of  the  Citizens'  Electric 
Illuminating  Company  in  Brooklyn,  the  guests  being  invited 
especially  to  see  the  S.  K.  C.  two-phase  system  in  operation. 

A  600  k.  w.  generator  supplied  current,  operating  both  a  3 
h.  p.  and  a  10  h.  p.  motor,  in  connection  with  a  bank  of  250  1 10 
volt  16  c.  p.  incandescent  lamps  and  twenty-eight  arc  lamps. 
The  system  worked  to  perfection,  and  nothing  but  favorable 
criticism  was  heard. 

There  was  a  large  attendance  of  Brooklyn  people,  and  a 
goodly  delegation  of  New  York  men  who  had  not  been  fortunate 
enough  befoie  to  see  the  practical  workings  of  the  system. 

The  Citizens'  Company,  until  recently,  had  been  unable  to 
inake  a  feature  of  incandescent  lighting  owing  to  the  patent 
situation.  Now,  however,  it  is  fieed  from  further  annoyance, 
and  will  no  doubt  be  a  stronger  factor  than  ever  before  in  the 
local  lighting  situation  in  Brooklyn. 


It  is  said  to  be  the  intention  of  the  new  electric  light  comp.iny  organized 
at  Gananoque,  to  operate  on  the  underground  system.  They  are  said  to 
have  already  in  hand  orders  for  500  lights. 

It  is  proposed  to  convey  current  for  electric  lighting  purposes  from  the 
Chaudiere  Falls  to  Notre  Damede  Levis.  These  falls  are  95  feet  high,  and 
are  said  to  be  capable  of  generating  500,000  H.  P 
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THE  MONOCYCLIC  SYSTEM.* 

By  Dr.  Louis  Bell. 

It  is  the  purpose  of  this  papei  to  call  your  attention  to  the 
various  methods  of  central  station  distribuiion,  involving  motor 
service  on  the  alternating  current  system,  and  more  especially 
to  a  modified  single-phase  alternating  system,  which  lends  itself 
very  readily  to  a  very  simple  and  straightforward  distribution 
of  lighting  without  sacrificing  the  excellent  motor  service  which 
makes  the  true  polyphase  systems  so  desirable.  For  all  around 
central  station  work,  the  lighting  service  is  of  most  fundamental 
importance,  and  convenience  and  economy  must,  in  a  vast  ma- 
jority of  cases,  be  the  first  consideration.  (The  author  here  re- 
views the  different  systems  of  electrical  distribution  indicated  by 
the  accompanying  diagrams.) 

It  is  instructive  to  gflance  over  this  list  of  alternating  lighting 
systems  to  see  their  relative  complexity  and  advantages.  It  is 
especially  noteworthy  that  any  and  every  method  of  distribution 
that  saves  copper  introduces  in  some  form  or  other  the  question 
of  balance.  This  is  the  price  we  pay  for  reduction  in  cost  of 
conductors.  It  has  not  seriously  interfered  with  the  use  of  the 
Edison  three-wire  system  ;  in  fact,  those  most  familiar  with  that 
system  were  the  first  to  make  light  of  the  difficulty  ;  nor  do  I 
think  it  stands  as  a  valid  objection  to  the  use  of  the  polyphase 
systems  in  cases  where  they  are  desirable,  as  none  of  them  are 
more  sensitive  in  the  matter  of  balance  than  the  Edison  three- 
wire  system  which  is  now  in  such  exiensive  and  uniformly  suc- 
cessful use.  We  may  further  note  that  in  each  of  the  alternating 
systems  where  a  great  saving  of  copper  is  accomplished,  a 
fourth  wire  is  necessary,  at  least  if  both  lights  and  motors  are  to 
operated  ;  in  each  case,  however,  of  trifling  size. 

Having  now  looked  over  the  field  in  general,  we  may  pass  to 
the  more  minute  consideration  of  the  somewhat  striking  elec- 
trical peculiarities  of  the  monocyclic  system  ;  peculiarities  which, 
although  they  do  not  involve  any  particular  complexity,  are  yet 
of  decided  interest. 

The  general  principle  of  this  system  is  well  shown  in  this  dia- 
gram. So  far  as  the  main  work  of  the  generator  is  concerned, 
its  winding  is  closely  similar  to  that  of  any  well-designed  alter- 
nator. The  armature  is  of  the  ironclad  type,  and  the  winding  is 
made  in  machine  wound  coils  which  are  invariably  insulated, 
and  can  be  very  readily  slipped  into  place.  There  is,  however, 
upon  the  armature,  a  second  set  of  coils  of  cross  section  equiva- 
lent to  that  of  the  main  coil,  but  composed  of  comparatively  few 
turns,  so  that  the  room  taken  up  on  the  armature  is  very  small, 
and  owing  to  the  shallowness  of  the  slots  necessary  to  accommo- 
date this  second  or  teaser  coil,  the  output  of  the  machine,  con- 
sidered as  a  single-phase  generator,  is  not  affected.  This  teaser 
coil  is  located  with  reference  to  the  main  coil  as  shown  in  the 
diagram.  Its  place  on  the  armature  is  midway  between  the 
other  coils,  and  the  electromotive  force  generated  is  in  a  direc- 
tion at  right  angles  to  that  of  the  principal  coil.  It  is  evident 
now  that  if  we  connect  the  terminals  of  the  main  coil,  we  shall 
get  an  electromotive  force  compounded  of  the  two,  and  in  some 
intermediate  direction.  In  general,  by  varying  the  proportions 
of  the  two  coils,  and  hence  their  electromotive  forces,  we  could 
obtain  a  resultant  electromotive  force  between  their  terminals, 
having  any  angle  we  pleased  with  either  the  main  or  the  teaser 
coil.  If,  then,  wires  are  taken  upon  the  line  from  the  terminals 
of  the  main  coil,  and  also  from  the  teaser  coil,  we  can  obtain 
from  the  main  line  three  electromotive  forces,  two  of  which  are 
symmetrically  situated  with  refeience  to  the  E.  M.  F.  of  the 
teaser  coil,  and  bear  to  it  any  phase  relation  that  we  please. 
One  of  the  most- convenient  arrangements,  and  that  which  is 
most  generally  adopted,  involves  such  a  relation  of  the  electro- 
motive force  of  the  teaser  coil  to  that  of  the  main  coil,  that  we 
shall  have  on  the  line  three  electromotive  forces  approximately 
60  degrees  apart.  In  other  words,  the  resultant  E.M.F.'s  be- 
tween teasers  and  main  coils  are  each  60  degrees  from  the  E. 
M.F.  of  the  teaser  coil.  Such  an  arrangement  is  that  shown  in 
the  diagram.  Under  these  circumstances,  it  is  clear  that  if  one 
of  these  electromotive  forces  were  reversed,  either  in  transformers 
or  anywhere  in  the  translating  devices,  the  result  would  be  three 
electromotive  forces  120  degrees  apart,  one  of  them  having  been 
turned  through  an  angle  of  180  degrees.  Meanwhile,  the  rela- 
tion between  the  power  wire,  which  is  connected  to  the  teaser 
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coil,  and  the  outside  wire  has  no  effect  upon  the  electromotive 
force  between  these  outside  wires,  since  the  electromotive  force 
of  the  main  coil  itself  does  not  interact  with  the  power  wire,  ex- 
cept in  so  far  as  a  portion  of  it  may  act  with  the  power  wire  to 
form  a  resultant  phase,  and  electromotive  force  for  running 
motors.  Consequently,  so  far  as  lights  are  concerned,  the  two 
outside  wires  behave  precisely  like  the  leads  from  any  other  al- 
ternating generator,  while  so  far  as  motors  are  concerned,  we 
have  the  power  of  getting  our  three  electromotive  forces  120 
degrees  apart,  and  hence  have  the  same  magnetic  effect  as  with 
a  three-phase  system.  The  arrangement  ol  lights  and  motors 
with  this  device  is  clearly  shown  in  the  diagram.  It  is  evident 
that  we  can  take  from  the  outside  wires  of  the  monocyclic  sys- 
tem either  arc  or  incandescent  lights  anywhere  and  to  any  ex- 
tent the  capacity  of  the  machine  permits,  working  for  the  incan- 
descents  either  two  or  thiee  wire  distribution  at  option.  For  a 
motor,  two  transformers  are  connected  anywhere  we  please, 
one  between  the  power  wire  and  each  of  the  outside  wires.  At 
this  point  the  resultant  phases  come  into  play  and  the  necessary 
reversal  of  one  of  the  electromotive  forces  is  accomplished  by 
the  very  simple  and  obvious  device  of  reversing  one  of  the  sec- 
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ondaries,  as  shown  in  the  diagram.  To  the  secondary  circuit 
thus  constituted,  we  can  connect  a  standard  induction  motor 
which  will  start  and  run  as  well  as  if  connected  to  a  regular 
three-phase  system,  or  instead  of  reversing  one  of  the  transfor- 
mer secondaries  we  may  accomplish  the  same  virtual  reversal 
of  the  electromotive  force  by  reversing  one  of  the  coils  in  the 
motor  itself.  We  therefore  have  a  system  which,  so  far  as  lights 
are  concerned,  is  a  simple  alternating  system  ;  so  far  as  motors 
are  concerned,  the  dynamical  equivalent  of  a  polyphase  system. 
With  a  differently  proportioned  formation  we  could  place  upon 
the  secondaries  two  electromotive  forces  90  degrees  apart  if 
necessary,  and  then  run  two-phase  motors  instead  of  three-phase 
motors,  if  there  were  any  object  in  so  doing.  Such  an  arrange- 
ment, however,  would  be  less  desirable  than  that  of  the  quasi 
three-phase  system,  for  the  reason  that  without  gaining  any- 
thing in  the  motors  we  should  have  to  generate  a  larger  electro- 
motive force  in  the  teaser  coil,  and  hence  take  up  more  lOom 
on  the  armature  with  it,  perhaps  enough  to  have  an  effect  upon 
the  output  of  the  machine  considered  as  a  single-phase  genera- 
tor. It  is  sufficiently  evident  that  the  method  shown  would  not 
be  the  only  wav  of  getting  the  same  result.  For  example,  in 
this  second  diagram  a  somewhat  different  arrangement  is  shown 
accomplishing  precisely  the  same  end.  Here  our  object  is  to 
operate  secondary  mains  on  the  Edison  three-wire  system,  and 
in  connection  with  them  to  run  motors  at  any  point  we  please. 
A  large  transformer,  to  which  the  secondary  is  connected  on  the 
three-wire  system,  is,  therefore,  installed,  and  the  secondary 
mains  distributed  in  any  manner  we  please.  A  second  and 
small  transformer,  proportioned  to  the  total  amount  of  motor 
service  desired,  is  connected  as  shown  in  the  diagram,  and  the 
power  wire  leading  from  it  is  taken  through  the  whole  or  part  of 
the  three-wire  system.  The  device  is  analogous  to  the  arrange- 
ment of  the  generating  coils  themselves,  and  the  result  is  the 
ability  to  operate  a  standard  induction  motor  by  connecting  it 
anywhere  on  three-wire  system  to  the  two  inside  wires  and  to 
the  power  wire.  Such  an  arrangement  as  this  is  immensely 
convenient  in  distributing  power  and  light  in  cities  where,  for 
example,  it  is  desired  to  establish  an  extensive  system  of  second- 
ary mains  through  Edison  tubes,  or  other  convenient  under- 
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tjround  distribution.  It  is,  furthermore,  interesting  to  know 
that  one  is  not  confined  to  the  use  of  either  two  or 
three-phase  induction  motors,  since  a  monocyclic  generator 
connected  to  the  primary  circuit  makes  an  excellent  synchronous 
speed  without  the  assistance  of  a  starting  motor,  in  this  particu- 
lar being  vastly  superior  to  the  pure  single-phase  synchronous 
machine.  But,  it  may  be  asked,  how  about  this  power  wire? 
In  case,  for  example,  of  a  transmission  over  a  considerable  dis- 
tance before  the  distributing  point  is  reached,  must  the  power 
wire  be  part  of  the  transmission  system  ?  In  answer,  I  need 
only  call  your  attention  to  the  fact  that  the  essential  point  of  the 
monocyclic  system,  so  far  as  motors  are  concerned,  is  the  estab- 
lishing of  an  electromotive  force  bearing  the  same  relation  to 
the  system  as  is  borne  by  the  teaser  toil  of  the  generator.  Con- 
sequently, in  case  of  a  transmission  plant,  the  main  generators 
at  the  distant  station  may  be  simple  single-phase  machines,  the 
subsidiary  electromotive  force  being  furnished  by  a  synchronous 
motor  oi»  similar  device  at  any  point  in  the  system.  So  we 
might  readily  have  an  extensive  transmission  with  a  monocyclic 
machine  in  the  sub-station  of  such  size  as  is  necessary  to  furnish 
current  for  what  motors  may  be  upon  the  system.  The  power 
wire  would  then  run  only  to  the  sub-station.  Another  interest- 
ing peculiarity  of  the  monocyclic  system,  and  one  which  is  not 
without  importance  in  case  of  an  extensive  power  distribution, 
is  the  following  : 

Under  ordinary  circumstances,  induction  and  synchronous 
motors  are  wound  so  that  the  counter  electromotive  foice  affects 
the  system  in  a  perfectly  symmetrical  manner,  and  the  current 
flows  over  all  the  wires  with  some  degree  of  symmetry  in  re- 
sponse to  the  demands  of  the  motors  on  the  system.  It  is  cus- 
tomary, however,  in  the  monocyclic  system,  to  employ  motors 
so  wound  as  to  throw  a  high  counter  electromotive  force  into 
the  power  wire  when  the  motor  is  at  speed  and  loaded,  thereby 
reducing  the  normal  current  carried  over  the  power  wire  to  a 
purely  nominal  amount,  and  this  can  evidently  be  done  without 
sacrificing  much  in  the  matter  of  starting,  since  at  the  start  all 
the  counter  electromotive  forces  in  the  motors  are  zero.  We 
have,  then,  a  motor  system  of  a  type  really  peculiar  to  the  mono- 
cyclic system,  in  that  each  motor  will  start  under  the  same  con- 
ditions of  impressed  electromotive  force  as  if  it  were  a  polyphase 
motor,  while,  when  at  speed  and  loaded,  it  would  be  operating 
virtually  as  a  single-phase  machine.  If,  however,  it  were  over- 
loaded so  that  it  would  tend  to  slow  down  or  stop,  sufficient  en- 
ergy would  flow  over  the  power  wire  to  bring  it  back  to  speed 
just  as  if  it  were  a  polyphase  machine.  This  is  only  one  of  vari- 
ous interesting  ramifications  in  the  system  when  developed  to 
meet  special  conditions. 

The  connections  shown  in  the  diagram,  however,  are  those 
of  the  most  direct  applicability  and  probably  which  would  be 
most  extensively  used  for  central  station  service.  At  this  point 
it  may  be  appropriate  to  ask  what  is  the  advantage  of  such  a 
system.  It  evidently  secures  exceedingly  marked  advantages 
in  the  ability  to  operate  the  lights  on  existing  circuits  or  with 
the  simplest  possible  kind  of  distribution,  and  at  the  same  time 
to  run  at  any  point  in  the  system  synchronous  motors  or  induc- 
tion motors  of  well-tried  and  familiar  types.  The  question  can 
be  readily  answered  ;  in  fact,  the  question  is  almost  obvious. 
The  price  which  we  have  to  pay  for  this  advantage  is  the  instal- 
lation of  the  power  wire,  which  necessarily  adds  something  to 
the  weight  of  copper  in  the  system  and  to  the  trouble  of  installa- 
tion. Under  all  ordinary  circumstances  the  power  wire  need 
be  of  trivial  cross-section  compared  to  that  of  other  wires,  since, 
as  a  rule,  the  energy  required  for  operating  the  motors  from  the 
given  central  station  is  small  compared  with  the  total  capacity 
of  the  stations  ;  and  further,  it  is  worth  remarking  that  the 
monocyclic  motors,  either  synchronous  or  induction,  will  run 
perfectly  well  if  the  power  wire  is  disconnected  after  the  power 
wire  is  at  speed,  operating  them  as  single-phase  machines.  It 
is,  of  course,  well  known  that  the  •  single-phase  synchronous 
motor  gives  admirable  results,  and  it  is  also  true  that  a  single- 
phase  induction  motor  can  be  constructed  of  excellent  efificiency 
and  other  electrical  properties.  The  only  material  difficulty  is 
to  get  the  motor  started  with  a  good  torque.  The  monocyclic 
connection  enables  this  to  be  accomplished.  After  the  motor 
is  at  speed  the  power  wire  becomes  no  longer  necessary  to  suc- 
cessful operation,  so  that  in  spite  of  the  necessary  existence  of 
the  power  wire  it  is  easy  to  see  that  the  additional  amount  of 


copper  is  not  likely  to  be  burdensome  in  central  station  opera- 
tion. It  would  hardly  ever  be  necessary  to  install  a  power  wire 
of  more  than  one-fourth  the  joint  cross-section  of  the  others, 
as  given  in  the  diagram,  and  generally  a  much  smaller  wire  will 
suffice. 

I  have  thus  endeavored  in  a  brief  space  to  give  a  good  work- 
ing idea  of  the  monocyclic  method  of  combined  light  and  power 
distribution  which  has  been  devised,  and  is  urged  upon  the  pub- 
lic as  specially  adapted  for  the  work  of  central  station  distribu- 
tion on  account  of  its  unique  simplicity  in  practice.  As  to  what 
has  already  been  done  in  the  installation  of  such  apparatus,  a 
considerable  number  of  these  monocyclic  generators  are  in  daily 
use  in  central  stations,  for  the  most  nart  operating  over  circuits 
already  established  and  displacing  the  higher  frequency  alterna- 
tors which  had  been  previously  used.  They  are  giving  excellent 
results,  and  the  operation  of  the  motors,  wherever  employed, 
has  been  highly  satisfactory. 
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EXPERIMENTS  WITH  SUPER-HEATED  STEAM. 

In  giving  the  results  of  their  protracted  experiments  with 
saturated  and  super-heated  steam,  the  Alsace  Union  of  Koiler 
Owners  say  that,  theoretically,  it  has  never  been  denied  that 
super-heated  steam  should  give  a  higher  efficiency  than  satur- 
ated, yet  no  experiments  were  undertaken  with  super-heated 
steam.  Subsequently,  however,  after  numerous  trials,  the  oldest 
engine  even  was  found  capable  of  being  safely  used  with  super- 
heated steam,  and  not  only  without  injury,  but  more  economically 
than  with  saturated.  It  is  also  declared  by  the  union  that  in 
installing  a  super-heater  care  is  essential  that  the  advantages 
gained  are  not  lost  either  by  less  perfect  combustion  or  by 
greater  radiation  losses — the  cost  of  the  super-heater  not  to 
exceed,  of  course,  the  saving  obtained  in  coal  consumption  ;  the 
super-heater  to  be  connected  with  the  boiler,  so  that  both  can  be 
fired  from  the  same  furnace  ;  and  after  leaving  the  super-heater, 
the  gases  should  come  in  contact  with  the  heating  surface  of  the 
boiler,  and,  lastly,  with  the  heating  surface  of  the  economizer. 
Further,  these  experiments  showed  that  the  use  of  super-heated 
steam  does  not  exclude  the  use  of  steam  jacket.  Though  both 
super-heating  and  steam  jackets  were  used,  yet  condensation  in 
the  high-pressure  cylinder  occurred.  The  use  of  low-pressure, 
seven  and  one-half  atmospheres,  did  not  give  such  good  results 
as  the  use  of  high  pressure,  eleven  and  one-half  atmos- 
pheres. 
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INSTRUCTIONS  TO  BOILER  ATTENDANTS. 

The  Manchester  Steam  Users  Association  of  England,  has 
issued  a  revised  edition  of  its  "  Instruction  to  Boiler  Attendants." 

In  forwarding  these  instructions  to  its  members,  the  Associa- 
tion says  : 

"These  instructions  have  been  drawn  up  with  much  care,  it 
being  desired  to  make  them  as  complete  and  educational  as  pos- 
sible. There  are  so  many  points  affecting  the  safety  and  proper 
treatment  of  boilers,  that  it  w.is  found  impossible  to  compress 
the  instructions  into  a  small  space.  In  boiler  and  engine  rooms, 
height  of  wall  space  is  more  generally  available  than  width,  and, 
therefore,  the  sheet  was  made  long  and  nai  row,  rather  than  short 
and  wide.  If  hung  up  so  as  to  be  about  two  feet  from  the  floor, 
it  can  easily  be  read  from  top  to  bottom. 

It  is  desirable  that  the  sheet  should  be  mounted,  and  the 
best  plan  of  doing  this  will  perhaps  be  to  have  a  board  about  ^ 
in.  thick  built  in  three  or  four  widths  and  stiffened  by  a  batten 
at  each  end,  the  joints  being  grooved  and  tongued.  On  this 
board  the  sheet  might  then  be  pasted,  and  varnished  for  preser- 
vation. In  most  cases  it  might  be  well  to  have  this  done  by  a 
bookbinder. 

"When  mounted,  the  sheet  should  be  placed  in  a  good  light, 
and  where  the  boiler  attendants  can  have  convenient  access  to 
it.  They  should  be  encouiaged  to  study  and  master  its  contents. 
Much  of  the  information  contained  therein  will  be  of  service 
daily,  and  not  merely  on  the  occurrence  of  an  emergency." 

Getting  up  Steam. — Warm  the  boiler  gradually.  Do  not 
get  up  steam  from  cold  water  in  less  than  six  hours.  If  possible, 
light  the  fires  over  night. 

Nothing  turns  anew  boiler  into  an  old  one  sooner  than  getting 
up  steam  too  quickly.  It  hogs  the  furnace  tubes,  leads  to  groov- 
ing, strains  the  end  plates,  and  sometimen  rips  the  ring  seams  of 
rivits  at  the  bottom  of  the  shell.  It  it  a  good  plan  to  blow  steam 
into  the  cold  water  at  the  bottom  of  the  boiler,  or  to  open  the 
blow-out  tap,  and  draw  the  hot  water  down  from  the  top. 

Firing. — Fire  regularly.  After  firing,  open  the  ventilating 
grid  m  the  door  for  a  minute  or  so.  Keep  the  bars  covered 
right  up  to  the  bridge.  Keep  as  thick  a  fire  as  quantity  of  coal 
will  allow.  Do  not  rouse  the  fire  with  a  rake.  Should  the  coal 
cake  together,  run  a  slicer  in  on  top  of  the  bars  and  gently  break 
up  the  burning  mass. 

Repeated  trials  have  shown  that  under  ordinarily  fair  condi- 
tions, no  smoke  need  be  made  with  careful  hand-firing.  Alter- 
nate side  firing  is  very  simple  and  very  efficacious. 

Cleaning  Fires  and  Slaking  Ashes. — Clean  the  fires  as 
often  as  the  clinkers  render  it  necessary.  Clean  one  side  at  a 
time,  so  as  not  to  make  smoke.  Do  rot  slake  the  clinkers  and 
ashes  on  the  flooring  plates  in  front  of  the  boiler,  but  draw  them 
directly  into  an  iron  barrow  and  wheel  them  away. 

Slaking  ashes  on  the  flooring  plates  corrodes  the  front  of  the 
boiler  at  the  flat  end-plate,  and  also  at  the  bottom  of  the  shell 
where  resting  on  front  cross  wall. 

Feed-Water  Supply. — Set  the  feed  valve  so  as  to  give  a 
constant  supply,  and  keep  the  water  up  to  the  height  indicated 
by  the  water-level  pointer. 

There  is  no  economy  in  keeping  a  great  depth  of  water  over 
the  furnace  crowns,  while  the  steam  space  is  reduced  thereby, 
and  thus  the  boiler  rendered  more  liable  to  prime.  Nor  is  there 
any  economy  in  keeping  a  very  little  water  over  the  furnace 
crowns,  while  the  furnaces  are  rendered  thereby  more  liable  to 
be  laid  bare. 

Glass  Water  Gauges  and  Floats.— Blow  through  the 
test  tap  at  the  bottom  of  the  gauge  hourly,  as  well  as  through 
the  trap  in  the  bottom  neck,  and  the  trap  in  the  top  neck  twice 
daily.  These  taps  should  be  blown  through  more  frequently 
when  the  water  is  sedimentary,  and  whenever  the  movement  of 
the  water  in  the  glass  is  at  all  sluggish.  Should  either  of  the 
thoroughfares  become  choked,  clean  them  out  with  a  wire. 
Work  the  floats  up  and  down  by  hand  three  or  four  times  a  day 
to  see  that  they  are  quite  free.  Always  test  the  glass  water 
gauges  and  the  floats  thoroughly  the  first  thing  in  the  morning 
before  firing  up,  and  at  the  commencement  of  every  shift. 

It  does  not  follow  that  there  is  plenty  of  water  in  the  boiler 
because  there  is  plenty  of  water  in  the  gauge  glass.  The  pas- 
sages may  be  choked.  Also,  empty  gauge  glasses  are  some- 
times mistaken  for  full  ones,  and  explosions  have  resulted  there- 
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from.  Hence  the  importance  of  blowing  through  the  test  taps 
frequently. 

Blow-out  Taps  and  Scum  Taps. — Ouen  the  blow-out 
taps  in  the  morning  before  the  engine  is  started,  and  at  dinner- 
time when  the  engine  is  at  rest.  Open  the  scum  tap  when  the 
engine  is  running,  before  breakfast,  before  dinner,  and  after 
dinner.  If  the  water  is  sedimentary,  rundown  %  in.  of  water 
at  each  blowing.  If  not  sedimentary,  merely  turn  the  taps 
round.  See  that  the  water  is  at  the  height  indicated  by  the 
water-level  pointer  at  the  time  of  opening  the  scum  tap.  Do 
not  neglect  blowing  out  for  a  single  day,  even  though  anti- 
incrustation  compositions  are  put  into  the  boiler. 

Water  should  be  blown  from  the  bottom  of  the  boiler  when 
steam  is  not  being  drawn  off,  so  that  the  water  may  be  at  rest 
and  the  sediment  have  an  opportunity  of  settling.  Water  should 
be  blown  from  the  surface  when  steam  is  being  drawn  off,  so 
that  the  water  may  be  in  ebullition  and  the  scum  floating  on  the 
top.  If  the  water  be  below  the  pointer,  the  scum  tap  will  blow 
steam  ;  if  above  the  pointer,  the  scummer  will  miss  the  scum. 

Safety  Valves. — Lift  each  safety  valve  by  hand  in  the 
morning  before  setting  to  work,  to  see  that  it  is  free.  If  there 
is  a  low-water  safety  valve,  test  it  occasionally  by  lowering  the 
water  level  to  see  that  the  valve  begins  to  blow  at  the  right 
point.  When  the  boiler  is  laid  off,  examine  the  float  and  levers 
and  see  that  they  are  free,  and  that  they  give  the  valve  the  full 
rise. 

If  the  safety  valves  are  allowed  to  go  to  sleep,  they  may  get 
set  fast. 

Opening  Drain  Taps  and  Steam  Pipes. — If  the  boiler  is 
one  of  a  range,  and  the  branch  steam  pipe  between  the  junction 
valve  and  the  main  steam  pipe  is  so  constructed  as  to  allow 
water  to  lodge  therein,  open  the  drain  tap  immediately  the 
boiler  is  laid  off,  and  keep  it  open  until  the  boiler  is  set  to  work 
again.  If  the  main  steam  pipe  is  so  constructed  as  to  allow 
water  to  lodge  therein,  open  the  drain  tap  immediately  the 
engine  is  shut  down,  and  keep  it  open  till  the  engine  is  set  to 
work  again. 

If  the  water  is  allowed  to  lodge  in  the  pipes,  it  is  impossible  to 
blow  it  out  under  steam  pressure  without  danger.  Attempting 
to  do  this  frequently  sets  up  a  water-hammer  action  within  the 
pipes,  and  from  this  cause  several  explosions  have  occurred.  The 
only  safe  plan  is  not  to  let  the  lodgment  occur,  or  to  shut  off  the 
steam  before  opening  the  drain  taps. 

Shortness  of  Water. — If  the  boiler  is  found  to  be  short  of 
water  throw  open  the  fire  doors,  lower  the  dampers,  ease  the 
safety  valves,  and  set  the  engine  going,  if  at  rest,  so  as  to  reduce 
the  pressure.  If  the  boiler  is  one  of  a  series,  shut  down  the 
junction  valve.  If  there  is  reason  to  conclude  that  the  water 
has  not  sunk  below  the  level  of  the  furnace  crowns,  and  they 
show  no  signs  of  distress,  turn  on  the  feed  and  either  draw  the 
fires  quickly,  beginning  at  the  front,  or  smother  them  with  ashes 
or  anything  ready  to  hand.  If  there  is  reason  to  conclude  that 
the  water  has  sunk  below  the  level  of  the  furnace  crowns,  with- 
draw, and  leave  the  safety  valves  blowing.  Warn  the  passers 
by  from  the  front. 

Easing  the  Safety  Valves. — If  either  the  construction  of 
the  boiler  or  the  character  of  the  feed  water  is  such  as  to  render 
the  boiler  liable  to  prime,  the  safety  valve  should  be  eased 
gently. 

Turning  on  the  Feed. — From  experiments  the  association 
has  conducted,  it  appears  that  this  is  the  best  thing  to  do  in 
nearly  every  case,  especially  where  the  feed  is  introduced  be- 
hind the  firebridge,  as  it  would  tend  to  restore  the  water  level, 
and  at  the  same  time  to  cool  and  reinvigorate  the  furnace  plates. 
While,  however,  the  experiments  showed  that  showering  cold 
water  onto  red-hot  furnace  crowns  would  not,  as  has  been 
fienerally  supposed,  lead  to  a  sudden  and  violent  generation  of 
steam  which  the  safety  valves  could  not  control  and  the  shell 
could  not  resist,  it  is  thought  that  if  the  furnace  crowns  were 
very  hot  and  just  on  the  point  of  giving  away,  the  generation  of 
a  few  additional  pounds  of  steam  might  turn  the  scale  and  lead 
to  a  collapse.  Thus  it  might  be  wise  to  turn  on  on  the  feed  in 
some  cases  and  not  in  others,  according  to  the  extent  to  which 
the  furnaces  were  overheated,  and  this  it  is  difficult  to  ascertain. 
Under  these  circumstances  a  hard  and  fast  rule,  applicable  to 
all  cases,  cannot  be  laid  down,  and  therefore,  having  regard  to 
the  safety  of  the  fireman,  the  advice  to  turn  on  the  feed,  as  a 
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general  rule  is  confined  to  those  cases  where  the  water  has  not 
sunk  below  the  level  of  the  furnace  ground. 

Drawing  the  Fires. — This  ought  not  to  be  attempted  if  the 
furnace  crowns  have  begun  to  bulge  out  of  shape. 

It  is  an  extremely  responsible  task  to  give  any  recommenda- 
tion with  regard  to  the  treatment  of  a  boiler  when  short  of  water 
and  workmg  under  steam  pressure,  that  shall  be  applicable  to 
every  case  under  every  variety  of  circumstance.  A  boiler  atten- 
dant has  no  right  to  neglect  his  water  supply  and  allow  it  to  run 
short  ;  nor  has  he  a  right  to  charge  the  fires  without  making 
sure  that  the  furnace  crowns  are  covered.  Should  he  neglect 
these  simple  precautions  it  is  impossible  to  put  matters  right 
without  some  risk  bemg  run.  A  boiler  with  hot  fires  and  with 
furnace  crowns  short  of  water  is  a  dangerous  instrument  to  deal 
with,  and  the  attendant  who  has  done  the  wrong  must  bear  the 
risk.  The  best  advice  the  association  can  give  the  boiler  atten- 
dants on  this  subject  is,  do  not  let  shortness  of  water  occur. 
Keep  a  sharp  look-out  on  the  water-gauge. 

Use  of  ANTi-lNCRUgxAxioN  Compositions. — Do  not  use 
any  of  these  without  the  consent  of  the  association.  If  used, 
never  introduce  them  in  heavy  charges  at  the  manhole  or  safety 
valve,  but  in  small  daily  quantities  along  with  the  feed-water. 

Many  furnace  crowns  have  been  overheated  and  bulged  out 
of  shape  through  the  use  of  anti-incrustation  compositions,  and 
m  some  cases  explosions  have  resulted. 

Emptying  the  Boiler. — Do  not  empty  the  boiler  under 
steam  pressuie,  but  cool  it  down  with  the  water  in  ;  then  open 
the  blow-out  tap  and  let  the  water  pour  out.  To  quicken  the 
cooling  the  damper  may  be  left  open,  and  the  steam  blown  off 
through  the  safety  valves.  Do  not,  on  any  account,  dash  cold 
water  on  the  hot  plates.  But  in  case  of  an  emergency  pour  cold 
water  in  before  the  hot  water  is  let  out,  and  mix  the  two  together 
so  as  to  cool  the  boiler  down  generally,  and  not  locally. 

If  a  boiler  is  blown-off  under  steam  pressure  the  plates  and 
brickwork  are  left  hot.  The  hot  plates  harden  the  scale,  and  the 
hot  brickwork  hurts  the  boiler.  Cold  water  dashed  on  to  hot 
plates  will  cause  severe  straining  by  local  contraction,  sometimes 
sufficient  to  fracture  the  seams. 

Cleaning  Out  the  Boiler. — Clean  out  the  boiler  at  least 
every  two  months,  and  oftener  if  the  water  is  sedimentary.  Re- 
move all  the  scale  and  sediment  as  well  as  the  flue  dust  and 
soot.  Show  the  scale  and  sediment  to  the  manager.  Pass 
through  the  flues,  and  see  not  only  that  all  the  soot  and  flue  dust 
has  been  removed,  but  that  the  plates  have  been  well  brushed. 
Also  see  whether  the  flues  are  damp  or  dry,  and  if  damp  find 
out  the  cause.  Further,  see  through  the  thoroughfares  in  the 
glass  water  gauges  and  in  the  blow- out  elbow  pipe,  as  veil  as 
the  thoroughfares  and  the  perforations  in  the  internal  feed  dis- 
persion pipe  and  the  scum  pipe  are  free.  Take  the  feed  pipe 
and  scum  troughs  out  of  the  boiler  if  necessary  to  clean  them 
thoroughly.  Take  the  taps,  if  not  asbestos  packed,  and  the 
feed  valve  to  pieces,  examine,  clean  and  grease  them,  and,  if 
necessary,  grind  them  in  with  a  little  sand.  Examine  the  fusible 
plugs. 

All  taps,  whether  asbestos  packed,  or  metal  to  metal,  should 
be  followed  in  working,  especially  when  new.  The  gland  should 
be  screwed  down  as  found  necessary  so  as  to  keep  the  plug 
down  to  its  work,  otherwise,  it  may  rise,  let  the  water  pass,  and 
become  scored. 

Preparation  for  Entire  Examination  — Cool  the  boiler 
and  carefully  clean  it  out  as  explained  above,  and  also  dry  it 
well  internally.  When  the  inspector  comes,  show  him  both 
scale  and  sediment  as  well  as  the  old  cap  of  the  fusible  plug, 
and  tell  him  of  any  defects  that  manifested  themselves  in  work- 
ing, and  of  any  repairs  or  alterations  that  have  been  made  since 
the  last  examination. 

Unless  a  boiler  is  suitably  prepared,  a  satisfactory  entire 
examination  cannot  be  made.  Inspectors  are  sent  at  consider- 
able expense  to  make  entire  examinations,  and  it  is  a  great  dis- 
appointment when  their  visits  are  wasted  for  want  of  prepara- 
tion. 

Precautions  as  to  Entering  Boiler. — Before  getting  in- 
side the  boiler,  if  it  is  one  of  a  series,  take  off  the  junction  valve 
handwheel,  and  if  the  blow-out  tap  is  connected  to  a  common 
waste  pipe,  make  sure  that  the  tap  is  shut  and  the  key  in  safe 
keeping. 


From  the  neglect  of  these  precautions,  men  working  inside 
boilers  have  been  fatally  scalded. 

FusiiiLE  Plug.s.— Keep  these  free  from  soot  on  the  fire  side 
and  from  incrustation  on  the  water  side.  Change  the  fusible 
metal  once  every  year,  at  the  time  of  preparing  for  the  associa- 
tion annual  entire  examination. 

If  fusible  plugs  are  allowed  to  become  incrusted,  or  if  the 
metal  be  worked  too  long,  they  become  useless,  and  many  fur- 
nace crowns  have  been  rent  fiom  shorfness  of  water,  even  though 
fitted  with  fusible  plugs. 

General  Keeping  of  Boiler.— Polish  up  the  brass  and 
other  bright  work  in  the  fittings.  Sweep  up  the  flooring  plate 
frequently.  Keep  ashes  and  water  out  of  the  hearth  pit  below 
the  flooring  plates.  Keep  the  space  on  the  top  of  the  boiler 
free,  and  brush  it  down  once  or  twice  a  week.  Take  a  pleasure 
in  keeping  the  boiler  and  the  boiler  house  clean  and  bright, 
and  in  preventing  smoke. — The  Safety  Valve. 
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Note.— Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

HAMILTON  ASSOCIATION  NO.  2. 

The  annual  dil.ner  of  the  above  Association  was  held  at  the 
Commercial  Hotel  on  the  evening  of  April  i8th.  There  was  a 
good  attendance  of  members  and  visitors — about  seventy  in  all. 
As  usual,  Mr.  Maxey,  the  proprietor  of  the  Commercial,  distin- 
guished himself  by  the  manner  in  which  the  dinne»-  was  prepared 
and  served.  On  the  removal  of  the  cloth  the  President,  Bro. 
Joseph  Langton,  took  the  chair,  and  addressed  a  few  well-chosen 
remarks  of  welcome  to  the  visitors,  aftei'  which  the  toast  list  was 
proceeded  with,  the  first  toast  being  that  of  "  Her  Majesty  the 
Queen." 

The  toasts  to  "The  Governor-General"  and  "The  Dominion 
and  Local  Legislatures  "  were  responded  to  by  Mr.  Alex.  McKay, 
M.  P.;  "  The  Army  and  Navy,"  by  a  song — "  Rule  Britannia," 
by  Prof  Cline,  and  a  trio  by  Messrs.  Maxey,  Cline  and  Leroy 
Mallard;  Alderman  McKennan  responded  to  the  toast '"The 
Mayor  and  Corporation";  "The  Executive  Head"  was  respond- 
ed to  by  Bros.  Edkins,  Wickens  and  Blackgrove,  of  Toronto  ; 
Mr.  Watson  of  Kingston,  Bros.  Clapperson,  Holden  and  Brice, 
of  Hamilton,  responded  to  the  toast  "Our  Manufacturers"; 
"Our  Sister  Associations"  brought  responses  from  Bros.  Phillips 
and  Huggett,  of  Toronto  ;  Bro.  Pettigrew,  of  the  Board  of  Edu- 
cation of  Hamilton,  responded  on  behalf  of  "  The  Learned  Pro- 
fessions"; The  President,  Bro.  Joseph  Langton,  and  the  Cor- 
responding Secretary,  Bro.  Wm.  Norris,  leplied  in  a  suitable 
manner  to  the  toast  "  Hamilton  No.  2,"  proposed  by  Bro.  A.  E. 
Edkins,  of  Toronto  ;  Bros.  Robertson  and  Stott,  of  Hamilton, 
responded  for  "  The  Ladies,"  and  Mr.  Mattie  of  the  Toronto 
Globe,  and  Mr.  R.  J.  Robb  of  the  Hamilton  Spectator,  for  "The 
Press." 

The  proceedings  of  the  evening  were  enlivened  by  songs  from 
Prof  Cl'ne,  Messrs.  Martin,  Maxey,  Leroy  Mallard,  Thomas 
and  Edkins. 

Letters  of  regret  were  read  as  follows  : — From  S.  S.  Wright- 
man,  M.  P.,  J.  T.  Middleton,  M.  P.  P.,  Hon.  J.  M.  Gibson,  and 
Mayor  Stewart,  of  Hamilton  ;  the  Ottawa,  Montreal  and  Kings- 
ton Associations,  C.  A.  S.  E.,  and  the  editor  of  the  Electrical 
News.    The  evening  throughout  was  a  most  enjoyable  one. 

The  members  of  this  Association  express  their  disappointment 
at  the  fate  of  the  Engineers'  Bill  before  the  Ontario  Legislature 
at  its  last  session.  They  think  it  peculiar  that  a  matter  of  so 
much  importance  should  have  been  so  lightly  dealt  with,  and 
are  in  hopes  that  the  leaders  in  the  movement  for  legislation  will 
carefully  consider  the  most  effective  manner  in  which  to  bring 
the  bill  again  before  the  Government. 


The  Berlin  Gas  Co.  have  closed  a  contract  with  the  Canadian  General 
Electric  Co.  for  a  65  Kilowatt  generator  from  which  they  will  furnish  power 
for  the  Berlin  and  Waterloo  railway. 

The  Town  Council  of  Listowel,  Ont..  has  invited  tenders  for  lighting  (he 
town  with  14  arc  lights  of  1,500  to  2,000  candle  power.  The  plant  is  re- 
quired to  be  in  operation  by  the  first  of  July. 

Mr.  F.  S.  Mead,  of  Quebec,  has  recently  been  granted  a  L'nited  States 
patent  for  a  gas  engine  ;  Mr.  G.  E.  Smith,  of  Ridgetown,  for  a  machine 
for  bending  rails,  and  Mr.  C.  H.  Waterous,  Brantford,  Ont.,  for  a  steam 
boiler. 
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WATER  WHEELS— A  QUESTION  OF  EFFICIENCY. 

■  It  was  but  a  few  years  since  when  the  old  testing  flume  at 
Holyoke,  Mass.,  was  in  charge  of  Mr.  James  Emerson  that  the 
manufacturer  of  turbine  wheels  who  could  not  boast  of  a  reliable 
(?)  test  that  showed  in  useful  effect  a  percentage  of  the  power  of 
the  water  from  80  to  85  per  cent,  was  considered  decidedly  be- 
hind the  times,  and  while  it  is  a  fact  that  some  of  those  same 
wheels  that  gave  such  remarkable  results  at  the  testing  flume 
when  put  into  actual  use  in  the  mills  under  ordinary  work- 
ing conditions,  proved  to  be  less  effective  than  many  others 
which  made  no  such  claims,  and  had  no  other  test  than  that  of 
actual  use.  The  writer  was  frequently  scouted  at  by  certain 
parties  ten  years  ago  when  he  asserted  that,  notwithstanding  all 
the  scientific  tests  that  had  been  made,  and  the  flaming  circulars 
that  had  been  issued  by  prominent  water-wheel  makers,  that  in 
every-day  practice  and  under  ordinary  conditions  where  one 
wheel  could  be  found  that  would  yield  80  per  cent,  in  useful 
effect  ten  would  be  found  that  would  yield  less  than  that  amount. 
Now  it  transpires  from  the  statements  of  Mr.  J.  McCormick, 
who  has  heretofore  been  considered  by  a  certain  class  of  hy- 
draulic engineers  as  the  "king  of  water-wheel  designers  "  that 
the  writer  was  correct.  In  a  recent  article  by  that  gentleman 
with  reference  to  the  "  Hercules,"  which  had  been  by  many  con- 
sidered the  perfection  of  turbines,  and  has  claimed  a  power  of 
from  85  to  90  per  cent.,  he  says  ;  "  In  the  present  testing  flume 
with  Mr.  Emerson's  apparatus  those  same  wheels  that  had  for 
several  years  been  upon  the  market  and  guaranteed  to  yield 
from  eighty-five  to  ninety  per  cent,  in  useful  effect  required  ma- 
terial alterations  to  bring  them  up  to  an  efficiency  of  85  per 
cent." ;  from  which  we  may  reasonably  infer  that  those  wheels 
which  were  rated  at  from  eighty-five  to  ninety  per  cent,  were  in 
reality  nearer  from  seventy-five  to  eighty.  Again  Mr.  McCor- 
mick further  says  :  "  Wheels  made  from  the  same  pattern  which 
had  produced  from  eighty-eight  to  ninety  per  cent,  in  the  old 
flume  (under  the  Emerson  administration  of  course)  would  only 
yield  a  little  over  eighty  per  cent,  in  the  new  one"  (under  the 
charge  of  Mr.  Hershel).  In  consequence  he  says  "he  was  com- 
pelled to  change  the  vital  patterns  of  the  Hercules  wheels  of  all 
sizes,  both  right  and  left  hand,  after  which  they  were  tested  and 
brought  up  to  efficiency  of  eighty-eight  per  cent,  or  better.^''  Now 
if  it  required  those  changes  in  order  to  bring  the  wheel  up  to 
eighty  per  cent,  or  a  trifle  better  (he  does  not  say  how  much 
better)  the  reader  is  at  liberty  to  form  his  own  opinion  as  to  the 
efficiency  of  those  wheels  befoie  those  vital  parts  were  changed. 
Now  while  all  will  admit  that  Mr.  McCormick,  one  of  the  most 
experienced  water-wheel  designers  in  the  country,  has  probably 
devoted  more  time  and  study  to  this  subject  than  any  other 
man,  and  while  we  do  not  for  a  moment  question  either  his  hon- 
esty or  integrity,  yet  one  thing  is  self-evident  that  the  former 
tests  made  with  the  same  instruments  by  Mr.  Emerson,  whether 
intentionally  or  not,  certainly  deceived  him  as  well  as  the  public, 
and  we  cannot  but  admire  his  honesty  in  coming  out  and  practi- 
cally admitting  such  to  be  the  case  ;  and  further  that  either 
much  of  the  former  testing  or  the  latter  is  a  humbug.  This  only 
confirms  what  has  often  been  stated  that  there  is  but  little  con- 
fidence to  be  placed  in  those  tests,  no  matter  how  honestly 
they  may  be  conducted,  unless  the  identical  wheel  that  has  been 
subjected  to  the  test  is  obtained,  for  the  miller  has  no  assurance 
that  the  next  wheel  of  the  same  size  will  give  the  same  efficiency. 
To  those  who  have  examined  some  of  the  wheels  that  have  been 
fitted  up  for  that  purpose,  it  is  unnecessary  to  say  that  they  are 
fitted  up  with  the  utmost  care  and  perfection.  Everything  is  as 
perfect  as  mechanical  skill  can  render  it  and  the  surface  of  the 
buckets  are  scraped  smooth,  and  in  some  cases  polished,  and  it 
is  strange  if  such  wheels  do  not  give  better  results  than  the  com- 
mon every-day  wheel  where  much  less  labor  and  care  is  be- 
stowed. The  fact  is  with  the  present  condition  between  the  dif- 
ferent manufacturers  and  the  low  price  that  wheels  are  being 
sold,  if  the  same  labor  were  expended  upon  every  wheel  that  is 
expended  upon  some  of  the  test  ones,  the  price  would  not  cover 
the  cost  of  production. 

There  is  no  doubt  but  all  water-wheel  makers  endeavor  to  ob- 
tain as  smooth  castings  as  possible  and  fit  up  their  wheels  as 
well  as  prices  will  admit,  but  no  extra  work  is  found  in  the  aver- 
age wheel.  Now  when  we  consider  that  the  efficiency  of  a 
wheel  depends  much  upon  the  resistance  offered  to  the  water  in 


passing  through  the  buckets,  it  is  evident  that  with  those  which 
are  perfectly  smooth  the  efficiency  will  be  greater  than  those 
which  are  not.  That  many  of  the  millers  have  but  little  confi- 
dence in  those  tests  is  well  illustrated  in  the  reply  of  an  old  mil- 
ler to  an  agent  ot  a  certain  wheel  who  was  boasting  of  the  high 
percentage  of  power  that  there  wheel  had  shown  at  Holyoke 
testing  flume.    "Young  man,"  said  he,  "I  want  a  good  wheel 

and  one  that  will  do  the  work.    I  don't  care  a  for  all  your 

tests ;  if  you  want  to  put  a  wheel  in  my  mill  and  hitch  it  on  to 
my  mill-stones,  and  if  it  will  grind  on  an  average  of —  bushels 
of  corn  per  hour,  I  will  keep  it  and  pay  for  it  :  it  not  you  will 
take  it  out  at  your  own  expense." 

Another  question  upon  which  there  is  an  honest  difference  of 
opinion,  is  the  economy  in  wheels  of  small  diameter  and  high 
speed,  over  those  of  larger  diameter  and  less  speed,  both  using 
the  same  quantity  of  water.  There  is  no  question  but  within  a 
few  years  the  tendency  of  all  water-wheel  makers  has  been  to- 
ward wheels  of  small  diameter  with  large  openings,  and  that 
many  of  the  present  style  of  wheels  of  from  eighteen  to  twenty 
inches  in  diameter  use  the  same  quantity  of  water  that  was  form- 
erly used  by  wheels  of  from  twenty-five  to  thirty,  while  the  speed 
is  increased  in  proportion  to  the  diameter,  and  all  that  has  been 
said  upon  the  subject  of  small  turbines,  not  one  good  atgument 
has  been  offered  in  their  favor.  It  is  true  that  it  costs  less  to 
make  a  small  wheel  both  in  stock  and  labor,  and  by  enlarging 
the  openings  so  that  the  same  quantity  of  water  may  pass 
through  it,  and  figuring  the  power  from  the  quantity  of  water 
discharged,  may  enable  the  manufacturer  to  realize  a  greater 
profit,  and  this  may  be  one  of  the  reasons,  but  if  so,  it  is  no 
argument  in  its  favor  in  an  economical  point.  The  high  speed 
is  one  of  the  objections  to  small  wheels.  It  a  turbine  wheel  was 
like  a  steam  engine  and  could  be  placed  in  a  shop  where  it  could 
be  looked  after  every  day  and  kept  in  perfect  order,  the  case 
would  be  different.  An  engine  to  run  one  hundred  and  fifty 
revolutions  per  minute,  must  needs  have  an  engineer  to  look 
after  it,  and  must  be  oiled  and  wiped  at  least  once  a  day  in  or- 
der to  keep  it  up  and  in  good  working  order,  while  the  poor  little 
water-wheel  is  buried  in  some  out-of-the-way  place  in  a  flume 
ov  penstock  where  it  is  practically  inaccessible  except  when  the 
mill  is  stopped  and  the  water  drawn  off  (which  is  not  very  often) 
and  there  left  to  its  fate  to  run  anywhere  from  three  to  eight 
hundred  revolutions  per  minute  without  oil  and  comparatively 
no  care,  with  mud,  sand,  stones,  and  other  rubbish'  to  contend 
with,  and  is  expected  to  perform  its  daily  workday  after  day  and 
week  after  week  without  a  murmur,  and  the  only  wonder  is,  that 
they  last  one-half  as  long  as  they  do  ;  and  the  faster  they  run 
the  sooner  they  wear  out.  Now  this,  if  nothing  else,  furnishes 
one  good  argument  in  favor  of  wheels  of  larger  diameter  and 
there  is  no  question  but  a  wheel  thirty  inches  in  diameter  with  a 
capacity  for  using  the  same  amount  of  water  as  one  of  fifteen  and 
run  at  one-half  the  speed,  would  be  as  efficient,  if  not  more  so, 
and  much  more  durable.  The  thirty-inch  wheel  would  cost  a 
few  dollars  more  probably  in  the  first  instance,  but  as  the  cost  of 
the  wheel  is  but  a  small  item  in  the  outfit  when  durability  is 
taken  into  consideration,  there  is  no  question  but  the  larger 
would  be  the  cheapest  in  the  end.  There  are  other  points  in 
favor  of  large  wheels  with  small  openings  which  may  be  discuss- 
ed in  a  future  article. — C.  R.  Tompkins,  M.  E.,  in  Milling. 


NOISE  FROM  A  GAS  ENGINE. 

Among  the  various  engineering  investigations  which  for  some 
time  have  engaged  the  attention  of  mechanical  experts  is 
that  having  in  view  some  ready  method  for  deadening  the  ob- 
jectionable noise  made  by  the  puffs  from  the  exhaust  of  the  gas 
engine,  but  only  an  indifferent  amount  of  success  has  hitherto 
attended  these  efforts.  The  most  recent  contrivance  of  the 
kind  is  a  device  described  in  a  French  journal,  and  claimed  to 
be  simple,  efficient  and  inexpensive.  Briefly,  a  pipe  split  for  a 
distance  of  about  two  metres  is  attached  to  the  end  of  the 
exhaust,  with  the  split  end  upwaid,  and  beginning  at  the  lower 
end  of  the  cut,  which  may  best  be  made  by  a  saw,  dividing  the 
pipe  into  two  halves,  the  slotted  opening  is  widened  out  toward 
the  top  until  it  has  a  width  equal  in  extent  to  the  diameter  of  the 
pipe.  Under  this  arrangement  the  puff  of  the  exhaust  spreads 
out  like  a  fan,  and  the  discharge  into  the  open  air  takes  place 
gradually,  the  effect  produced  depending  somewhat  on  the  flare 
of  the  tube. 
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UNDERGROUND  RAILWAY  SYSTEM  AT  WASHINGTON. 

The  Metropolitan  Street  Railway  Company,  of  Washinj.'ton, 
1).  C,  who  a  few  years  as;o  are  said  to  have  dropped  $360,000 
on  experiments  for  the  propulsion  of  street  cars  by  storage  bat- 
teries, are  now  turning  their  attention  to  a  metallic  subway 
system,  substantially  on  the  lines  of  the  Buda  Pesth  road.  By 
a  recent  Act  of  Congress  the  company  are  compelled  to  adopt 
some  underground  system  on  their  Ninth  street  line,  and  to 
have  the  same  in  operation  by  August  next.  The  method  of 
construction  employed  is  thus  described  by  a  correspondent  of 
the  New  York  Electrical  Review  : — 

"  The  line  now  under  copstruction  extends  from  the  Potomac 
River  to  the  northern  boundary  of  the  city,  and  is  a  double 
track  road  four  miles  long.  It  has  about  a  dozen  modern 
curves,  and  its  maximum  grade  is  three  per  cent.  It  intersects 
the  busiest  section  of  the  city  and  crosses  three  cable  lines. 

The  construction  is,  in  the  main,  identical  with  that  of  the 
ordinary  cable  lines.  The  conduit,  however,  is  only  24  inches 
deep,  while  most  of  the  cable  conduits  are  39  inches.  The 
track  is  laid  with  83-pound  steel  rails,  seven  inches  deep.  The 
electric  conductors  consist  of  angle  irons  in  27-foot  lengths, 
weighing  23X  pounds  per  yard,  with  a  conductivity  equal  to 
400,000  circular  mils  copper.  They  will  be  hung  from  porcelain 
insulators,  four  inches  in  diameter,  placed  13^^  feet  apart. 
These  insulators  and  their  iron  castings  are  set  in  place  from  the 
surface  of  the  street  and  can  be  readily  and  separately  removed 
and  replaced.  The  conductor  irons  will  be  slipped  into  the 
conduit  through  narrow  pockets  in  the  slot-rail  500  feet  apart, 
and  snaked  along  to  their  places.  They  will  be  fitted  with  ex- 
pansion joints  and  tlexible  copper  bonds.  Any  section  can  be 
removed  without  disturbing  anything  else.  In  designing  the 
road  quite  a  number  of  new  features  have  been  devised  by 
Engineer  Connett  and  patented  by  the  company.  Provision  has 
been  made  for  easily  substituting  a  cable  should  it  for  any  reason 
ever  be  found  desirable.  Ample  drainage  for  the  conduit  will 
be  provided. 

A  lo-way  terra  cotta  conduit  of  the  Lake  pattern  will  be  laid 
along  the  track  to  carry  the  necessary  feeder  cables.  Wire 
made  by  the  General  Electric  Company  will  be  used,  and  35,000 
feet  of  1,000,000  circular  mils  will  be  required.  It  will  have  a 
covering  of  five-thirty-seconds  india  rubber  and  one-eighth  lead 
with  an  insulation  resistance  of  750  megohms  per  mile.  The 
manufacturers  guarantee  it  to  last  five  years. 


SUGGESTIONS  FOR  REDUCING  ACCIDENTS  IN  BROOKLYN. 

The  Advisory  Committee  appointed  by  Mayor  Schieren,  of 
Brooklyn,  prior  to  the  strike,  to  investigate  the  trolley  system,  as 
operated  in  Brooklyn,  especially  regarding  the  speed,  made  its 
report  last  month.  The  committee  consists  of  Peter  T.  Austen, 
John  Gifif,  Ditmar  Jewell,  William  H.  Nichols  and  R.  S.  Walker. 
The  report  is  as  follows  : 

In  compliance  with  the  request  contained  in  your  esteemed 
communication  of  December  29,  1894,  in  which  you  asked  the 
undersigned  to  act  as  an  advisory  committee  to  investigate  "the 
question  of  speed  of  the  trolley  cars,  and  a  fender,  or  system  of 
fenders,  for  them,  and  in  general,  the  proper  regulation  of  the 
trolley  systems  of  this  city,"  your  committee  has  held  a  number 
of  meetings,  at  which  there  have  been  present  the  officials  of  all 
the  trolley  roads,  as  well  as  representative  motormen  and  con- 
ductors, and  an  opportunity  has  also  been  given  the  public  to  be 
heard. 

After  careful  consideration  of  the  information  thus  gained,  to- 
gether with  considerable  personal  investigation  of  the  practical 
details  of  the  trolley  system,  we  beg  to  submit  the  following 
recommendations  for  the  regulation  of  the  trolley  system,  which 
we  believe  will  afford  the  best  service  to  the  public  at  the  least 
risk  to  life : 

1.  The  speed  of  trolley  cars  should  not  exceed  ten  miles  an 
hour. 

2.  Every  car  should  be  provided  with  a  device  giving  an  audible 
signal  when  the  car  exceeds  ten  miles  an  hour. 


3.  I'assengers  should  not  be  allowed  f>  ride  on  the  front  plat- 
forms, and  both  gates  of  the  front  platforms  should  be  kept  closed 
when  the  cars  are  in  motion. 

4.  The  gates  on  the  track  side  of  the  rear  platforms  should  be 
kept  closed. 

5.  Cars  on  all  lines  crossing  main  thoroughfares  on  which  there 
are  car  tracks  should  come  to  a  full  stop  before  crossing.  Cars 
on  main  thoroughfares  must  be  kept  under  perfect  control  and 
run  at  a  reduced  speed  at  such  crossings. 

6.  All  cars  should  be  provided  with  reliable  fenders  which 
should  be  approved  of  by  a  commissioner  of  experts. 

7.  In  case  of  an  accident  through  the  negligence  of  a  motor- 
man,  the  motorman  should  be  held  criminally  responsible  there- 
for. 

8.  It  being  the  opinion  of  this  committee  that  accidents  have 
occurred  which  have  been  due  to  the  use  of  intoxicants  by  em- 
ployes, we  earnestly  recommend  that  the  companies  provide  at 
their  respective  depots  comfortable  waiting  rooms  for  the  men, 
where  tea  and  coffee  may  be  obtained  at  reasonable  cost. 

9.  The  tracks  should  be  kept  sufficiently  sanded  where  needed. 

10.  As  cars  are  often  wilfully  and  unnecessarily  obstructed  by 
traffic  wagons,  we  advise  that  the  law  that  makes  it  a  misde- 
meanor wilfully  to  obstruct,  hinder  or  delay  the  passage  of  any 
car  running  on  a  street  railway  be  rigidly  enforced. 

1 1.  We  consider  that  the  present  overcrowding  of  the  cars  is 
indecent  and  a  fruitful  source  of  inconvenience,  delay,  and 
danger,  and  we  therefore  strongly  recommend  that  the  number 
of  passengers  carried  on  any  car  should  not  exceed  its  seating 
capacity  by  more  than  50  percent.  We  are  aware  that  the  en- 
forcement of  this  rule  wiil  necessitate  an  increase  in  the  number 
of  cars,  but  we  consider  that  the  public  is  entitled  to  proper  and 
decent  accommodation. 

May6r  Schieren,  it  is  said,  will  take  action  on  the  report  at 
once.  It  is  believed  the  Board  of  Aldermen  will  be  called  upon 
to  adopt  an  ordinance  in  conformity  with  the  recommendations 
made  by  the  Advisory  Committee. 


AN  OLD  ELECTRIC  RAILWAY  PATENT. 

On  February  24,  1881 — that  is  to  say,  14  years  ago — Profs. 
Ayrton  and  Perry  took  out  their  well-known  patent,  No.  783,  for 
"  improvements  in  electrical  conductors  applicable  to  electric 
railways  and  to  electric  signalling,  and  in  apparatus  connected 
therewith."  The  invention,  it  is  stated,  was  "designed  for  the 
better  and  more  convenient  insulation  of  the  electrical  conduc- 
tor for  the  transmission  of  power  in  electric  railways,  and  for 
furnishing  an  automatic  block  system  without  the  use  of  signal- 
men, and,  further,  by  that  method  of  insulation  to  give  an  easy 
and  simple  indication  of  the  position  of  a  train  or  carriage  at 
any  point  of  its  travel."  The  inventors  state  that  neither  the 
third  rail  nor  overhead  conductor  have  been  found  to  be  satis- 
factory, and  that  their  idea  is  to  bring  a  sectional  insulated  con- 
ductor into  temporary  contact  at  stated  intervals  with  a  thorough- 
ly well  insulated  conductor.  The  method  by  which  this  required 
contact  was  insured  was  by  making  use  of  the  pressure  of  a  con- 
tact brush  on  the  car,  or  of  the  actual  wheels  to  depress  a  stud 
on  to  the  end  of  the  insulated  cable  ;  the  connection  once  made 
continued  so  long  as  the  car  remained  on  the  section,  and  was 
broken  electro-magnetically  in  the  case  of  long  sections  as  the 
car  quitted  the  section.  This  device  lent  itself  to  the  registra- 
tion of  the  stud-depressing  car,  and  to  an  automatic  block  be- 
ing placed  upon  the  following  car  if  it  tried  to  enter  a  section 
upon  which  there  was  already  a  car.  The  specification  was  a 
very  lengthy  one,  and  contained  five  claims — for  the  division  of 
an  elastic  conductor  rail  into  short  insulated  sections,  the  use  of 
contact  boxes  of  the  kind  described,  the  automatic  and  graphic 
method  of  showing  the  position  of  a  car,  the  division  of  the  con- 
ductor rail  into  comparatively  long  insulated  sections,  with  auto- 
matic devices  for  disconneciing  the  conductor  rails  as  the  car  or 
train  left  the  section,  the  absolute  block  system. — The  Electri- 
cian. 
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SPARKS. 

It  is  said  to  be  probable  that  the  Toronto  Junc- 
tion electric  railway  will  be  extended  to  Islington. 

An  electric  street  railway  for  Amherst,  N.  S., 
is  said  to  be  among  the  possibilities  of  the  present 
year. 

Incorporation  has  been  granted  to  the  Hamil- 
ton Storage  Battery  Co. ,  with  a  capital  stock  of 
$10,000. 

The  construction  of  lines  of  electric  railway 
from  Gananoque  to  Mallorytown  and  Lynn, 
Ont. ,  is  talked  of 

It  IS  proposed  to  construct  immediately  and 
have  in  operation  by  August,  eight  miles  of  street 
railway  in  Halifax. 

The  name  of  the  Gait  &  Preston  Street  Railway 
Co.  has  been  changed  to  the  "Preston  &  Hespeler 
Street  Railway  Co." 

Application  has  been  made  by  the  Selkirk  Elec 
trie  Co.  for  authority  to  increase  their  capital 
stock  from  $10,000  to  $25,000. 

The  general  meeting  of  the  American  Institute 
of  Electrical  Engineers  is  to  be  held  at  Niagara 
Falls  commencing  Tuesday,  June  i8th. 

The  president  of  the  Waterdown,  N.  Y.,  Elec- 
tric Railway  is  said  to  be  one  of  the  promoters 
of  the  Kingston  and  Gananoque  Railway  Co. 

The  Board  of  Trade  of  Kincardine  have  under 
consideration  the  question  of  the  construction  of 
an  electric  railway  from  Kincardine  to  Teeswater. 

Mr.  .Sleeman,  the  principal  promoter  of  the 
proposed  Guelph  Electric  Ry. ,  has  purchased  an 
acre  of  land  on  Gordon,  Surrey  and  Wellington 
streets,  on  which  to  erect  a  power  station. 

Mr.  J.  M,  Turner,  of  Detroit,  late  superintend- 
ent of  construction  of  the  Windsor  Electric  Rail- 
way, is  said  to  be  preparing  plans  for  the  pro- 
posed Windsor,  Amherstburgh  and  Lake  Erie 
Railway. 

The  Vankleek  Hill  Electric  Light  Co.  is  re- 
ported to  have  gone  out  of  business.  The  plant 
is  said  to  have  been  purchased  by  Col.  Wm. 
Higginson,  who  will  continue,  and  endeavor  to 
extend  the  business. 

It  is  said  to  be  the  intention  of  the  Montreal 
Park  and  Island  Railway  Company  to  in  future 
use  in  wmter  snow-plows  made  of  a  number  of 
rotating  scoops,  followed  by  a  rotating  broom — a 
device  which  is  said  to  give  excellent  results  where 
heavy  snow-drifts  are  to  be  encountered. 

Mr.  J.  R.  Roy,  Chief  Engineer  of  the  Montreal 
Park  and  Island  railway,  is  at  present  engaged 
in  making  a  survey  of  the  proposed  extension  of 
the  company's  lines  from  Mile  End  to  St.  Laurent 
and  Cartierville,  a  distance  of  over  seven  miles. 
It  is  the  intention  to  construct  this  extension 
during  the  present  summer. 

The  HuntsviUe  and  Lake  of  Bays  Transporta- 
tion Co.  propose  to  establish  an  electric  railway 
on  the  Portage  between  Lake  of  Bays  and  Pen- 
insula Lake,  Muskoka,  and  to  manufacture  and 
distribute  electricity  for  light,  heat  and  power. 
The  capital  stock  of  the  company  is  $25,000. 


An  incandescent  lighting  plant  is  being  installed 
at  St.  Stephen,  N.  B. 

The  plant  of  the  Brussels,  Ont.,  Electric  Light 
Co  ,  is  being  offered  for  sale. 

The  promoters  of  the  Petetboro'  and  Chemong 
Park  railway  Co.  are  J.  Hendry,  Thos.  Catrill, 
G.  W.  Halton,  Robt.  Fair  and  T.  A.  S.  Hay. 
The  capital  stock  of  the  company  is  $100,000. 

The  Quebec  Street  Railway  Co.  are  asking 
from  the  Council  the  privilege  of  substituting  for 
the  trolley  system  the  electric  storage  battery 
system,  provided  permission  is  granted  them  to 
run  through  Dalhousie  and  St.  Andrew  streets. 

Mr.  Geo.  H.  Campbell,  manager  of  the  Winni- 
peg Street  Railway  Company,  has  recently 
visited  the  eastern  provinces  and  Minneapolis  for 
the  purpose  of  securing  information  with  a  view 
to  making  imptovements  in  the  Winnipeg  system. 

For  the  first  fix  months  of  its  operation,  the 
Hamilton,  Grimsby  and  Beamsville  Electric  Rail- 
way carried  69,851  passengers  and  a  large  amount 
of  freight.  The  company  is  said  to  be  making 
arrangements  to  establish  a  free  fruit  market  at 
Hamilton. 

The  Nanaimo  Electric  Light,  Heating  and 
Power  Co.,  Ltd.,  has  been  incorporated,  to  carry 
on  a  general  electric  business  at  Nanaimo,  B.  C. 
The  incorporators  are :  Thos.  J.  Jones,  Jos. 
Hunter  and  Albert  Lindsay.  The  capital  stock 
is  $100,000,  5,000  shares  of  $20  each. 

The  city  of  Victoria,  B.  C  proposes  to  appoint 
a  city  electrician  at  a  salary  of  $125  per  month,  to 
give  his  whole  time  to  the  service  of  the  corpora- 
tion. Mr.  R.  B  McMicking,  who  has  been  act- 
ing for  the  city,  is  unable  to  give  his  whole 
attention  to  the  duties  of  the  position. 

The  Grand  Trunk  Railway  have  awarded  the 
contract  for  the  electrical  apparatus  required  for 
the  new  depot  to  the  Canadian  General  Electric 
Co.  The  plant,  which  will  be  of  the  very  latest 
type,  includes  two  fifty  Kilowatt  direct-connected 
multipolar  generators  and  a  most  complete 
equipment  of  station  apparatus. 

Capt.  Carter,  the  promoter  oftheOshawa  Elec- 
tric Railway,  has  arranged  with  Messrs.  Ahearn 
&  Soper,  of  Ottawa,  to  construct  and  equip  the 
road.  Construction  will  begin  almost  immediately. 
Arrangements  have  been  made  with  Mr.  E.  S. 
Edmonson,  of  the  Electric  Light  Co. ,  to  supply 
the  necessary  power,  for  which  purpose  a  special 
dynamo  will  be  installed. 

The  amalgamation  of  the  St.  John  Gas  Co. 
and  Street  Railway  Co.,  foreshadowed  in  a  recent 
number  of  the  ELECTRICAL  News,  has  been 
consummated.  The  basis  of  amalgamation  as  to 
capital  stock  is  as  follows  :  Street  Railway  Co. , 
$600,000;  Gas  Co.,  $400,000.  Each  company 
keeps  its  own  book  debts  and  is  paid  for  its  sup- 
plies by  the  new  company  ;  which  in  the  case  of 
the  Gas  Company  equals  $33,000  in  addition  to 
the  $400,000.  A  proviso  was  adopted,  however, 
to  the  effect  that  of  the  nine  directors  of  the  new 
company  four  shall  be  shareholders  of  the  present 
gas  company.  The  hew  order  of  things  went 
into  effect  on  May  ist. 


The  Milton  Electric  Light  and  Power  Co. ,  Ltd. , 
Milton,  Ont.,  have  closed  a  contract  with  the  Can- 
adian General  Electric  Co.  for  a  500  light  alter- 
nating plant. 

The  T.  Eaton  Co.  are  adding  a  1,000  light 
direct  connected  generator  to  their  electric  plant 
and  have  closed  a  contract  with  the  Canadian 
General  Electric  Co.  for  the  complete  equipment. 

The  Toronto  Ferry  Co.  are  making  extensive 
additions  to  their  electric  p'ant.  They  are  in- 
stalling Wood  arc  apparatus  of  125  light  capacity, 
manufactured  by  the  Canadian  General  Electric 
Co.,  and  the  Goldie  and  McCuUoch  Co.  en- 
gines. 

The  London  Street  Railway  Co.,  which  was 
recently  granted  a  charter  lor  the  construction  of 
aline  to  Springbank,  is  having  the  route  surveyed 
and  will  push  on  the  construction  of  the  road  as 
rapidly  as  possible.  The  solicitors  of  the  railway 
company  and  of  the  city  are  having  frequent  con- 
ferences with  regard  to  the  street  railway  by-law. 
It  is  said  that  the  matters  in  dispute  are  being 
adjusted,  and  the  question  will  shortly  be  in  shape 
to  be  aga'n  submitted  to  the  Council. 


oTRAiGHT  Line  Hanger. 


Single  Pull-off. 


Double  Pull-off. 


ELECTRICAL  DEPT. 

|ngersoll  rock  drill  go. 

164  St.  James  St. 

^  MONTREAL. 


STUDY  ELECTRICITY  AT  HOME 

By  our  correspondence  method.    Thorough  instruction  with  Free  Apparatus,  illustrated  in  July  issue  of  Canadian  Electrical  News.       Circulars  Free. 
 .Scientific  Machinist,  S.  Water  St.,  Cleveland,  O  

VDLCAWIZED  FIBRE  CO.  — —  — • 

SOLE  MANUFACTURERS  OF  HARD  VuLCANlZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

■SEND  FOR  CATALOGUE  AND  PRICE.S. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DeY  Sl,  NE.W  YORK, 
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TRADE  NOTES. 

Mr.  R.  E.  T.  Pringle,  of  Montreal,  has  arranged  with  J.  W.  Gibbony,  of 
Lynn,  Mass.,  to  act  as  sole  a^ent  for  the  Gibbony  &  Thompson  Alternating 
Telephone  System. 

The  Robb  Engineering  Co.  are  getting  out  a  new  line  of  engines  to  meet 
the  demand  in  some  quarters  for  slow  speed  automatic  machines,  on  which 
their  governor  will  be  used. 

A  new  partnership  has  been  formed  between  Y.  Thomas,  W.  Ness  Nor- 
man, W.  McLaren  and  Charles  Bate,  under  the  name  of  T.  W.  Ness  &  Co,, 
to  manufacture  and  deal  in  electrical  supplies  at  Montreal. 

Application  is  being  made  for  incorporation  by  the  J.  C.  McLaren  Belt- 
ing Co. ,  of  Montreal.  The  applicants  are  ;  David  W.  McLaren,  Mrs.  A. 
Cummins  Walker,  Alexander  Walker,  B.  S.  Sharing,  Joseph  Ryan  and  G. 
W.  McDougall,  all  of  Montreal. 

The  Canadian  General  Electric  Co.  have  been  awarded  the  contract  by 
the  Gait  &  Preston  Railway  Company  for  the  equipment  of  their  e.xtension 
to  Hespeler.  The  contract  covers  a  100  Kilowatt  generator,  two  passenger 
cars  and  one  freight  car,  together  with  the  necessary  overhead  construction. 

We  regret  to  announce  the  assignment  of  Messrs.  J.  Ross,  Son  &  Co., 
manufacturers  of  wire  for  electrical  purposes,  at  Montreal.  The  liabilities 
of  the  company  are  placed  at  $13,000  We  trust  that  a  satisfactory  ar- 
rangement can  be  made  with  the  creditors  so  that  the  business  of  the  com- 
pany may  be  continued. 

Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  N.  S. ,  advise  us  that  they  are 
meeting  with  excellent  success  with  their  "  Unique"  Telephones.  They  are 
said  to  be  giving  universal  satisfaction  wherever  used,  and  a  large  number 
have  been  put  out  both  in  Canada  and  the  United  States.  As  an  evidence 
of  their  superiority,  the  Imperial  War  Department  at  Halifax  have  adopted 
them  after  thorough  competitive  tests  and  are  now  equipping  their  forts 
with  the  Messrs.  Starr's  standard  instruments. 

The  Packard  Electric  Co.,  Limited,  of  Montreal,  announce  that  owing  to 
increased  business  they  have  found  it  necessary  to  seek  larger  manufacturing 
premises.  These  have  been  found  at  St.  Catharines,  Ont.,  to  which  city  the 
company  have  removed  their  business,  and  where  all  future  correspondence 
should  be  addressed  to  them.  They  expect  to  have  their  new  factory 
thoroughly  equipped  and  in  operation  in  a  short  time.  In  the  meantime, 
they  are  prepared  to  fill  all  orders  promptly  from  stock. 


The  Berlin  and  Waterloo  street  railway  is  being  converted  from  horses  to 
electricity.  The  Canadian  General  Electric  Co.  have  the  contract  for  the 
necessary  equipment. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
IVXONTREAL 

MANUFACTURES  AND  HAS  FOK  SALE  EVERY  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OI  HER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Firk  Alarm 
AND  Police  Patrol  Systems. 


Catalogues  will  he  flemished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building. 
Hughson  Street. 

OTTAWA  ; 
Bel!    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 


THE) 


Packard  Electric  Co. 


(LIMITED) 


ST.  CATHARINES,  ONT. 


•  •    CiNDiNG  it  necessary  to  increase  our  output,  which  for  two. 

•  •  ^  years  has  been  the  largest  in  Canada,  we  have  removed  to 
the  above  place,  where  an  extensive  plant  has  been  purchased  and 
is  now  being  equipped.  We  can,  however,  in  the  meantime,  fill  all 
orders  with  which  we  shall  be  favored  promptly  from  stock. 

The  same  old  reliable,  High  Grade  ''PACKARD"  LAMP 
and  our  well  known  TRANSFORMER  will  be  manufactured  b\- 
us,  and  it  is  our  intention  to  soon  be  able  to  furnish  our  many 
customers  with  anything  properly  in  the  electrical  supph'  line. 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET,  WEST,    -    -   TORONTO,  ONT. 

Branch  Offices  and  Warerooms  : 

1802  Notre  Dame  St. 


350  Main  Street 


-  MONTREAL. 
-  WINNIPEG. 

Factories :   Peter boroviglx,  Ont. 


138  Hollis  Street 
/ille  Street 


HALIFAX. 
VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENERATOJi. 


THE  MONOCYCLIC  SYSTEM 

FOR  LIGHT  f\ND  POWE>R. 

A  Complete  Central  Station  in  one  Machine. 

^HE  incandescent  and  arc  lighting  circuits  are  operated  on  the  ordinary  single- 
phase  system,  thus  avoiding  the  complications  and  difficulties  in  maintaining 
a  balance  attendant  on  the  use  of  a  polyphase  distribution.  Our  induction  motors 
operate  as  successfully  on  the  Monocyclic  as  on  the  three  phase  system,  but  with  the 
advantage  that  the  third,  or  power,  wire  need  only  be  taken  to  those  points  at  which 
power  is  to  be  supplied. 
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V. 


CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


THE  problem  of  successful  transmission  of  power  to  distances  of  from, 
five  to  twenty-five  miles  or  over  has  been  solved  by  the  introduc- 
tion of 

THE  THREE  PHASE  SYSTEM 

More  than  twenty-five  plants  of  this  description,  aggregating  thousands 
of  horse  power  in  capacity,  have  been  installed  within  the  past  eighteen 
months  with  uniformly  satisfactory  results. 


ALTERNATING  INDUCTION  MOTORS 

These  motors,  after  a  most  satisfactory  preliminary  experience  extend- 
ing over  two  years,  have  now  been  standardized  in  sizes  from  i  to  i  50 
horse  power,  and  are  placed  on  the  market  with  the  fullest  confidence 
in  their  ability  to  meet  the  most  exacting  requirements  of  electric  power 

service.     Tliey  £i.x*e  iix  starting  torque  and  efficiency, 

and  superior  in  regulation  to  the  best  slvunt  wound  direct 
current  motors. 

In  operation  they  require  a  minimum  of  attention,  having  no  starting- 
box  and  being  without  brushes,  commutators  or  moving  contacts  of 
any  kind. 

V   ^  
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THE 


ROYAL  ELECTRIC  COMPANY 

MONTREAL,   QVE.  western  office:  TORONTO,  ONT. 

Have  just  completed  new  manufacturing  building  providing  additional  floor  area  of  40,000 
square  feet,  and  have  secured  the  sole  right  for  the  manufacture  and  sale  in  the 
Dominion  of  Canada  of  the  celebrated 

§.  K.  6.  TWO  Pte 

MmXm  Gurreni  xm 


AS  MANUFACTURED  BY  THE 


STANLEY  ELECTRIC  MANUFACTURING  COMPANY, 

riTTSFIELD,  MASS.,  U.  S.  A. 

Acknowledged  to  be  the  only  complete  and  perfected  system  by  which  light  and  power  can  be 

supplied  from  the  same  generator  and  circuit. 

GENERATORS 

Have  no  moving  wire,  no  collectors,  no  brushes. 
Greatest  Efficiency,  Extreme  Simplicity,  Best  Regulation. 


MOTORS 


Self-starting,  simple,  efficient.     Have  no  commutators. 
Superior  in  many  ways  to  direct  current  motors. 

TRANSFORMERS 

The  Stanley  Transformers  are  standard. 

All  others  are  compared  with  them. 

They  are  the  most  efficient,  best  regulating  and  safest. 

All  S.  K.  C.  apparatus  made  from  drawings,  patterns  and  details  of  construction  as  used  by 
The  Stanley  Electric  Manufacturing  Company,  Pittsfield,  Mass. 

THE  MANUFACTURE  WILL  ALSO  BE  CONTINUED  AND  EXTENDED  OF  : 

ARC  DYNAMOS  RAILROAD  GENERATORS 
ARC  LAMPS  RAILROAD  MOTORS 

Direct  Current  Generators  and  Motors 

Station  Equipments  and  Instruments 

Switchboards,  Wire,  Electrical  Appliances 

CORRESPONDENCE  SOLICITED  FOR 

.  Electric  Lighting,  Railway,  Manufacturing  and  Mining  Work,  Isolated  Plants, 
Central  Stations,  Long  Distance  Transmission  for  Light  and  Power. 
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III. 


ROBIN,  SADLER  &  HAWORTH 

mANUFACTaRERS  OF 

OAK.TANNED  LEATHER  BELTING 

MONTREAL  and  TORONTO 


PULLEYS 
SHAFTING 
HANGERS 


MACHINE            tt  Steel  Rim   Pulleys  are  practiCc\lly 

lyiQU^QgQ    ^  unbreakable,  are  lig:hter  and  ea.sier  on 

#  shaft,  and  cost  same  as  cast  pulleys. 

STEEL.  RIM        ^  ^ 

AND  GRIP                 •  ANY  STYLE  FURNISHED  SPLIT 


TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET, 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILING  AND  RESERVOIR  OIL   BEARINGS.  STANDS 
FOR   BEARINGS.     WALL  BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


(■"'"'?.''»,».)  WATEROUS 


AHEARN  & SOPER 

OTT^"W^,  OISTT. 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinchouse  Electric  &  Mfg.  Co. 
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G.  W.  HENDERSON 


Manufacturer  and  Contractor 


ESTIMATES  FURNISHED  FOR 


Electrical  Supplies 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical    i  . 
Apparatus  and  Machinery.  (2^'^ 
Electric  and  Gas  Fixtures.  '■' 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


44  Bleury  S^^^et  

{CORNER  JURORS) 

....  MONTREAL 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTIKG  CO.  Montreal 


STEAM  VSBRS 

Desiring  the  services  of  COMPETEyT  EN- 
6INF1ERS  of  any  class,  can  obtain 
sober,  intelliqent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J,  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


THE  WESTON  FLUE  SCRAPER 


SOIWETMING  NEW! 

T^O  those  who  use  steam  power  the  above  scraper  fills  a  long" 
*   felt  want,  and  will  be  a  very  welcome  improvement  on  the 
class  of  flue  cleaners  now  on  the  market. 

Those  who  wish  to  obtain  clean  flues,  with  least  difficulty 
cannot  do  better  than  order  a  Weston  Flue  Scraper. 

GnnS.  E.  Sf\NTO, 

United  States  General  Manufacturer's  Agent  for  Canada, 

LONDON,  ONTARIO. 


'     TIT^'E,  PROOF 

ROOFIMC 

ILLUSTRATED  CATALOGUE  FREE  ' 

METALUCROOF1NG(5 


THE  BABOOCK  <fe  WILCOX 

Water  or-ULloe 


STEAA 


«E,,1D  OFFICE,: 


415  Board  of  Trade  Building,  Montreal. 

T.  BONNER,  General  Agent  for  Canada 

Sl:iops  a.t  Belle-ville,  Oi-ita.rio. 
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LECTRICALNEWS 


5SE 


CANADIAN 


iNGii 


NGINEERING 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  6. 


JUNE,  1895 


PRICE  10  CENTS 
$i.oo  Per  Year. 


lOOO  LT.  ALTERNATOR — REVOLUTIONS  66o. 


W.  A.  JOHNSON  ELECTRIC  CO. 

CONTRACTING  ELECTRIC  ENGINEERS.—  — ^  34  YORK  STREET,  TORONTO,  CIlNflDll. 

Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHASE  MOTORS 

SINGLE  m  AND  THREE  PHASE  POWER  AND  LIGHT  ALTERNATORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RAILWAY  GENERATORS  AND  STEEL  MOTORS. 

WflGNER  TRf\NSFORMERS    x    DUNCflN  METERS. 


WE  MAKE  A  SPECIALTY  OF  ...  . 


.l=Llpll=T=l=f=i=T=l=T=ll=^^ 


FOR 


SERIES,  ALTERNATING  AND  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 


Will  Ship  Lamps  on  Approval. 
Prices  from  $12  to  $25  Each. 
Write  for  Particulars. 


T 


HE  THOMPSON  ELECTRIC  CO. 

■   WATEJRFOBI),  OJST. 
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THE  BRINTNELL  ELECTRIC  MOTOR. 

Mr.  Archibald  H.  Brintnell,  of  Toronto,  has  invented  and 
patented  an  electric  motor-  which  so  far  departs  in  construction 
from  the  standard  types  at  present  in  use  that  the  accompany- 
ing illustration  of  the  device,  together  with  the  inventor's  claim, 
will  doubtless  be  examined  with  interest  by  our  readers  : — 

The  object  of  the  invention  is  to  devise  a  simple  slow-speed 
motor,  incapable  of  being  burned  out,  and  which  may  be  revers- 
ed at  full  speed  and  with  a  full  potential  current,  without  damage 
to  the  motor,  and  which  also  may  be  instantaneously  stopped 
at  any  desired  point,  without  the  necessity  of  using  any  brake, 
and  it  consists  essentially  of  a  series  of  double  field  magnets 


A-A  are  the  vertical  standards  in  which  are  jourrialled  the 
main  shaft  B.  C  are  a  series  of  double  magnets  supported  in  a 
circular  open  frame,  D,  of  non-magnetic  metal.  The  horse 
magnet  core,  e,  of  each  magnet,  C,  is  laminated  as  shown  and 
straddles  the  outer  rim,  U',  while  the  inner  ends  of  the  magnets 
extend  into  notches,  d,  in  the  rim,  D",  and  are  concentrically 
flush  with  the  interior  surface  of  such  inner  rim.  C  are  the  coils 
of  the  magnet  C,  which  aie  supported  in  the  openings  D',  in  the 
circular  frame  D. 

E-E  are  two  rings  substantially  Z  shaped  in  cross-section, 
which  extend  around  the  magnets  and  are  secured  to  the  ring 
D,  close  to  the  horse-shoe  cores  of  same  on  each  side  by  screws, 


The  Brintnei.i.  Electric  Motor. 


held  in  a  circular  non-magnetic  frame,  supported  on  suitable 
standards  and  having  the  inner  ends  of  the  pole  of  the  magnets 
flush  with  the  inner  circle  of  the  frame  and  a  number  of  spool 
armatures  journalled  free  to  rotate  in  bearings  in  supporting 
discs  secured  to  the  main  shaft  of  the  motor  and  in  direct  suc- 
cessive contact  with  the  poles  of  the  magnets,  a  commutator  of 
peculiar  construction  being  provided  to  throw  the  current  into 
both  magnets  and  spool  armatures,  so  as  to  cause  a  pull  upon 
the  spool  armatures  in  succession,  and  rotate  the  shaft  as  here- 
inafter more  particularly  explained. 

Fig.  I  is  a  side  elevation,  showing  the  upper  half  of  one  side 
of  the  commutator  and  face  rings  broken  away. 

Fig.  2  is  a  vertical  section  through  the  motor  on  a  line  with 
the  shaft. 

In  the  drawings  like  letteis  of  reference  indicate  correspond- 
ing parts  of  each  figure. 


e.  The  rings  are  secured  at  the  outer  face  by  screws,  e',  to  the 
standards,  A.  By  this  means  the  frame,  D,  is  maintained  in 
position.  F-F  are  supplemental  rings  secured  within  the  inner 
edge  of  the  ring,  E,  and  (j-G  are  rings  of  insulating  material 
suitably  secured  to  the  fings,  F. 

H-H  are  two  discs  preferably  of  non-magnetic  metal  secured 
to  or  forming  part  of  the  hub,  H',  which  is  keyed  to  the  shaft. 
I  are  a  series  of  spool  armatures  having  coils,  \\  and  spindles,  i, 
which  aie  journalled  near  the  outer  periphery  of  the  discs,  H-H, 
and  extend  through  the  same.  The  spindles,  i,  are  made  of 
non-magnetic  metal.  The  ends  of  the  spool  armatures  are  pre- 
ferably recessed  as  shown. 

The  spool  armatures  and  magnets  are  arranged  in  diametric 
pairs.  The  commutator  is  comprised  of  two  rings,  J-I,  of  insul- 
ating material,  each  situated  to  the  outside  of  the  discs,  H-H, 
and  a  plurality  of  brushes,  J'-J',  corresponding  in  number  to  the 


June,  1895 


magnets  and  a  plurality  of  brushes,  J  ',  corresponding  in  number 
to  the  armatures  and  situated  directly  opposite  to  them. 

The  brushes,  J',  extend  from  the  insulating  ring,  F,  to  the 
ring,  J,  and  are  bent  at  their  outer  ends  so  as  to  form  spring 
ends.  The  brushes,  J*,  at  one  side  press  upon  the  ends  of  the 
spindles,  i,  and  at  the  outer  side  press  upon  msulated  pins,  i',  in 
the  opposite  end  of  the  spindles,  i.  The  insulating  rings,  J,  of 
the  commutator,  are  provided  with  a  number  of  dead  metallic 
sections,  j,  extending  between  the  sprmg  contact  brushes,  J", 
which  dead  sections  are  designed  to  prevent  sparking  as  com- 
mutator revolves  withm  the  brushes,  J',  and  to  give  a  smoothei 
running  surface. 

K-K  is  a  double  arm  secured  to  the  rings,  F-F,  and  connected 
by  a  cross  rod,  K'.  By  means  of  this  double  arm,  K,  the  posi- 
tion of  the  brushes,  J',  are  changed  either  to  increase  or  decrease 
the  speed  of  the  motor,  stop  it,  or  to  reverse  the  direction  of  ro- 
tation as  hereinafter  described. 

The  wiring  is  as  follows;  We  will  suppose  that  L  is  the  posi- 
tive wire  and  M  the  negative.  The  current  comes  in  to  each 
diametric  pair  of  coils  (see  Fig.  2)  successively,  it  being  neces- 
sary that  two  of  the  brushes,  J',  are  over  two  of  the  brushes, 
each  brush  being  diametrically  opposite  the  other.  The 
first  brush,  J',  to  the  left  hand  side  of  the  standard,  A,  is  shown 
partially  over  the  first  brush,  J".  The  brush  diametrically  oppo- 
site is  also  in  the  same  position.  The  second  brush,  J',  to  the 
left  is  also  shown  partially  over  its  corresponding  brush,  J'',  and 
its  diametric  brush  will  also  be  in  the  same  position  circumfer- 
entially.  In  fact,  two  pairs  of  diametric  brushes  will  always  be 
in  circuit,  so  that  their  corresponding  magnets  will  be  exerting 
a  pull  upon  the  armatures.  The  current  would  consequently 
pass  in  each  case  from  the  positive  wire,  L,  in  upon  the  wire,  1, 
through  one  of  the  coils,  C,  of  the  magnets,  C,  the  wire,  1 , 
brushes,  J'  and  J'^,  through  the  spindle,  i,  and  coil,  I  ,of  the  spool 
armature,  I,  thus  magnetizing  such  spool  armature  out  through 
the  wire,  m',  pin  i',  opposite  brushes,  J'^  and  J',  wire,  m",  through 
the  other  coils,  c',  and  out  by  the  wire,  m,  to  the  negative  wire,  M. 

It  will  consequently  be  seen  that  the  pull  upon  the  diametric 
spool  armatures,  I,  will  be  such  as  to  cause  the  discs,  H,  to  ro- 
tate in  the  direction  indicated  by  arrow.  Each  successive  dia- 
metric pair  of  brushes.  J',  pass  on  to  the  brushes,  J\  serving  to 
continue  the  rotation  of  the  discs  in  the  same  direction,  and  the 
result  of  the  pull  of  the  magnets  upon  the  spool  armature  being 
to  rotate  them  in  their  bearings  in  the  opposite  direction. 

The  nearer  the  brushes,  J',  are  placed  circumferentially  to  the 
magnet  core  the  less  will  be  the  speed,  and  the  farther  away  the 
greater,  except  that  there  is  a  maximum  distance  in  which  they 
must  be  placed,  and  that  is  indicated  as  closely  as  possible  in 
the  drawings. 

To  reverse  the  direction  of  rotation  of  the  motor,  it  will  neces- 
sarily be  seen  that  the  brushes  J',  attached  to  the  ring,  G,  may 
be  moved  by  the  double  arm,  K,  so  as  to  place  them  in  the  same 
relative  position  circumferentially  on  the  opposite  side  of  the 
cores. 

It  will  be  noticed  in  the  construction  of  my  machine  that  there 
is  no  air  space  between  the  armatures  and  poles  of  the  magnet, 
but  that  they  rotate  directly  thereon,  and  consequently  I  am  en- 
abled by  the  construction  shown  to  always  maintain  a  very 
strong  pull  between  the  spool  armatures  and  magnets.  As  soon 
as  the  armature  comes  opposite  magnet,  of  course  the  current 
is  thrown  out,  and  both  magnet  and  armature  are  demagnetized. 

By  bringing  around  the  brushes,  J',  opposite  to  the  magnets 
the  machine  miy  be  stopped  practically  instantaneously,  and 
held  from  rotation  by  the  magnetism  being  retained  in  the  field 
coils  and  armatures  as  the  current  is  still  on.  This,  it  will  be 
readily  seen,  is  very  important  when  my  motor  is  employed  to 
run  elevators,  or  for  other  purposes  in  which  it  is  necessary  to 
stop  the  machine  instantaneously  and  hold  it  in  any  desired 
position.  No  brake,  therefore,  would  be  lequired,  as  the  impe- 
tus is  checked  immediately. 

From  the  construction  adopted  it  will  also  be  seen  that  the 
direction  of  rotation  may  be  reversed  at  full  speed,  with  a  full 
potential  of  current,  without  burning  out  or  otherwise  damaging 
the  motor. 

CLAIMS. 

I.  An  electric  motor  comprising  a  plurality  of  magnets  cir- 
cularly arranged  in  a  suitable  frame,  so  that  the  poles  touch  and 
are  circumferentially  flush  with  a  common  circle,  and  a  number 


of  spool  armatures  journalled  in  bearings  in  discs  secured  to  the 
main  shaft  and  caused  to  rotate  in  their  bearings  by  the  pull  ex- 
erted by  the  poles  of  the  magnets  with  which  they  come  in  direct 
and  rolling  contact  as  and  for  the  purpose  specified. 

2.  The  combination  with  a  pluiality  of  horse  shoe  magnets 
supported  in  a  circular  frame  of  non-magnetic  metal,  and  with 
their  poles  extending  through  notches  made  in  the  sides  of  the 
inner  rim  of  the  frarne,  so  that  the  ends  of  the  poles  are  circum- 
ferentially flush  with  the  inner  rim,  of  a  series  of  spool  armatures 
journalled  in  discs  secured  to  the  main  shaft  and  means  whereby 
a  current  is  thrown  into  one  or  more  diametric  pairs  of  magnets 
and  armatures  successively  as  and  for  the  purpose  specified. 

3.  The  combination  with  a  circular  non-magnetic  frame  D, 
provided  with  a  plurality  of  laminated  horse  shoe  magnets,  with 
coils  and  the  rings,  E,  secured  to  the  outer  ends  of  the  magnets 
and  supported  in  the  frame,  and  the  rims,  F  and  G,  provided 
with  spring  contact  brushes,  J',  of  the  spool  armatures,  I,  pro- 
vided with  spindles,  i,  which  are  journalled  in  the  discs,  H-H, 
secured  to  the  shaft,  B,  the  insulating  rings,  J-J,  the  brushes,  J", 
secured  to  the  rings,  J,  and  commutating  means  whereby  the 
current  is  carried  simultaneously  and  successively  through  the 
co-acting  magnets  and  armatures,  as  and  for  the  purpose  speci- 
fied. 

4.  The  combination  with  a  circular  non-magnetic  frame  D, 
provided  with  a  plurality  of  laminated  horse  shoe  magnets  with 
coils  and  the  rings,  E,  secured  to  the  outer  ends  of  the  magnets 
and  supported  in  the  frame,  and  the  rims,  F  and  G,  provided 
with  spring  contact  brushes,  J',  of  the  spool  armatures,  I,  pro- 
vided with  spindles,  i,  which  are  journalled  in  the  discs,  H-H, 
secured  to  the  shaft,  B,  the  insulating  rings,  J-J,  the  brushes,  J", 
secured  to  the  ring,  J,  and  the  main  current  wires,  L  and  M, 
connected  by  a  wire,  1,  to  one  coil,  ana  the  current  being  carried 
by  wires,  1',  brush,  J',  brush,  J',  spindle,  i,  coil  I ,  wire,  m",  pin, 
i',  brushes,  J'^  and  J',  wire  m',  coil,  C,  wire,  m,  to  negative  wire, 
M,  successively  for  each  diametric  co-acting  magnets  and  arma- 
tures, as  and  for  the  purpose  specified. 


ELECTRIC  LIGHTING  IN  TORONTO. 

Judging  by  the  overwhelming  defeat  of  the  by-law  to  author- 
ize the  purchase  of  a  municipal  electric  lighting  plant  for  the  city 
of  Toronto,  the  property  owners  regarded  the  tender  of  the  To- 
ronto Electric  Light  Co.  as  being  so  low  that  it  would  be  unwise 
for  the  city  to  go  into  the  lighting  business  in  the  uncertain  hope 
of  being  able  to  effect  a  saving  of  a  few  hundred  dollais  per 
year.  The  pros  and  cons  of  the  question  were  discussed  in  de- 
tail through  the  public  press  for  months  prior  to  the  submission 
of  the  by-law,  so  that  the  verdict  of  the  ratepayers  cannot  be 
said  to  have  been  reached  without  full  and  deliberate  considera- 
tion of  all  the  arguments  for  and  against  municipal  lighting. 
We  believe  the  decision  to  be  a  wise  one  so  far  as  it  relates  to 
Toronto  and  cities  of  laige  population.  It  is  to  be  hoped  that 
after  all  the  worry  to  which  the  Toronto  Electric  Light  Co.  have 
been  subjected  for  a  year  past,  they  will  now  be  given  a  five 
years'  contract  on  the  basis  of  their  tender 


An  electric  light  plant  is  to  be  installed  at  Brighton,  Ont. 

The  Packard  Electric  Co.,  who  recently  removed  theii  business  from 
Montreal  to  .St.  Catharines,  have  purchased  the  Neelon  mill  property, 
and  are  fitting  up  the  mill  building  in  a  way  to  meet  the  requirements  of 
their  manufacturing  business.  The  property  consists  of  about  ten  acres 
of  land,  a  valuable  water  power,  the  capacity  of  which  is  estimated  at 
about  700  h.  p.,  in  addition  to  wharves,  storehouses,  etc.  It  is  under- 
stood that  the  company  bought  the  property  at  a  bargain,  and  have 
been  offered  a  considerable  advance  on  the  price  paid  since  closing  the 
purchase.  The  mill  building,  which  is  to,  be  used  as  their  manufactory, 
is  a  most  substantial  structure,  the  outer  walls  being  of  stone  faced  in- 
side with  brick,  and  lilastered  with  cement.  The  walls  in  the  basement 
are  upwards  of  four  feet  in  thickness,  while  the  wood  framing  of  the 
building  is  equally  sul)stantial  in  character.  The  basement  floor  is  of 
concrete,  making  a  foundation  for  machinery  so  substantial  as  to  be 
almost  noiseless.  The  Packard  Company  are  putting  up  a  separate 
building  in  which  the  cementing  will  be  done,  thus  preventing  the  pos- 
sibility of  fire  destroying  the  main  building.  The  company  expect  to 
have  their  new  works  in  operation  by  the  first  of  July,  and  contemplate 
engaging  in  some  new  lines  of  manufacture.  We  hope  to  be  able  to 
furnish  additional  ])articulars  concerning  their  new  manufactory  in  a 
future  issue. 
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RECENT  CANADIAN  PATENTS. 

Canadian  patents  have  recently  been  granted  for  the  following  electrical 
devices : — 

No.  48,407,  for  an  electric  heater,  to  John  Emory  Meek,  New  York  City. 
The  inventor's  claim  for  this  device,  which  is  herewith  illustrated,  is  as  fol- 
lows ; — 


>  8  Va  7  ~j 
Er_.ECTRic  Heater. 


In  an  electric  heater,  an  electric  resistance  fabric,  consisting  of  a  con- 
ducting wire,  woven  with  non-conducting  strands,  preferably  asbestos,  said 
non-conducting  strands  preferably  forming  the  warp  of  said  fabric,  and 
having  said  wire  preferably  woven  as  or  with  the  filling  thereof,  so  that 
the  fabric  may  be  cut  parallel  with  said  filling  strands  into  pieces  of  suitable 
size  for  use  as  cushions,  pads,  blanks,  garments  and  for  other  heating  pur- 
poses, each  piece  so  cut  from  the  fabric  being  in  itself  a  complete  electrical 
heater  when  connected  in  circuit. 

No.  48,433,  for  a  rail  cleaner,  to  Robert  Leslie,  Toronto,  Ont.  The  claim 
for  this  device,  which  is  herewith  illustrated,  is  as  follows  :  — 


Rail  Cleaner. 

A  track  cleaner  consisting  of  a  rock  shaft,  bearings  for  the  rock  shaft, 
means  for  allowing  the  rock  shaft  a  side  motion  in  its  bearings,  a  shoe 
carrymg  arm  mounted  on  the  rock  shaft  and  so  arranged  as  to  hsve  an  in- 
dependent side  motion,  and  also  to  move  sideways  in  conjunction  with  the 
rock  shaft,  means  for  operating  the  rock  shaft,  a  cleaning  shoe  connected  to 
the  end  of  the  shoe  carrying  arm,  and  a  coulter  connected  to  the  inner  side 
of  the  shoe  and  arranged  to  scrape  the  side  of  the  rail,  substantially  as  speci- 
fied.  The  combination  with  the  car  truck  of  an  arm  depending  from  each 
side  of  the  car  truck  in  close  proximity  with  the  rail,  a  cleaning  shoe  carried 
by  each  of  the  depending  arms,  and  a  netting  connected  to  the  said  arms 
and  extending  across  the  under  side  of  the  car  truck. 

No.  48,482,  for  an  electric  controller,  to  James  Parmelee,  New  York,  as- 
signee of  Elmar  A.  Sperry,  Cleveland,  Ohio. 


Electric  Controller. 


Claim. — In  an  electric  controller,  a  series  of  contacts,  an  element  of  the 
controller  moving  to  and  fro  over  said  series  of  contacts,  a  co-operating  con- 
tact bone  upon  such  an  element,  an  air-discharge  nozzle  upon  one  side  of 
the  said  co-operating  contact,  a  source  of  fluid  pressure  as  bellows  O, 


meatis  connected  with  said  moving  element  whereby  said  source  shall  inhale 
during  one,  and  discharge  during  the  other  of  the  to  and  fro  movements  of 
said  moving  element,  and  a  duct  from  the  said  source  to  the  discharge 
nozzle. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

The  anntial  meeting  of  the  O.  A.  S.  E.  was  held  in  Hrantford 
on  May  27th.  The  meeting  took  place  in  the  hall  of  I5rantford 
No.  4,  C.A..S.E. 

There  were  present  engineers  from  London,  Hamilton, 
Kingston,  Gait,  Ayr,  Guelph,  Toronto  and  many  other  places, 
including  a  number  of  Brantford  engineers. 

President  A.  E.  Edkins  called  the  meeting  to  ortler  sharp  at 
1 1  a.  m.  and  proceeded  with  routine  business.  After  minutes 
of  last  meeting  were  read  and  approved  the  president  addressed 
the  meeting  as  follows: 

PRESIDENT'.S  ADDRESS. 

On  this  the  occasion  of  our  fifth  annual  meeting  I  feel  it  my 
duty  to  thank  the  members  and  officers  of  this  Association  for 
h.iving  shown  their  confidence  in  me  at  last  year's  meeting  in 
London  by  electing  me  to  fill  the  chair  of  this  Association,  ^nd 
the  Board  for  another  year,  when  I  was  unavoidably  detained 
from  attending  the  meeting  myself. 

The  business  to  be  brought  before  you  on  this  occasion  will 
consist  chiefly  in  the  appointmeni  of  members  to  the  Board  to 
replace  the  retiiing  members  whose  time  has  expired.  In  con- 
nection with  this  matter  I  deem  it  scarcely  necessary  for  me  to 
impress  upon  you  the  necessity  of  selecting  members  to  fill 
vacancies  on  the  Board  who  are  energetic  in  Association  work, 
as  the  success  of  this  institution  must  to  a  great  extent  depend 
on  the  perseverence  and  energy  of  the  members  on  the  Boaid. 

I  take  this  opportunity  of  congratulating  you  on  the  fact  that 
during  the  past  two  >ears  no  complaint  has  been  made  to  the 
Board  respecting  any  certificate  holder,  either  for  incompetency, 
intoxication,  01  any  other  action  unbecoming  an  engineer,  and 
as  a  result  we  have  not  been  put  to  the  painful  necessity  of  re- 
voking any  certificates  for  such  causes. 

The  membership  of  the  Association  has  not  increased  so 
rapidly  during  the  past  year  as  it  did  in  the  years  preceding  it, 
which  is  C|uite  natural  and  to  be  expected,  owing  to  the  fact  that 
in  our  cities  and  towns,  all  engineers  who  feel  inclined  to  pass 
an  examination  (without  being  compelled  to  do  so  by  law)  have 
taken  out  certificates,  therefore  our  hope  for  membership  in  the 
future  must  be  in  the  direction  of  engineers  who  are  in  charge  of 
plants  in  the  smaller  towns  and  villages. 

I  do  not  mean  to  infer  by  this  that  our  membership  in  the 
cities  will  not  increase,  for  I  certainly  expect  it  will  do  so  ma- 
terially, but  not  in  the  same  proportion  year  by  year  during  the 
next  four  years  as  it  has  in  the  past. 

During  the  years  of  its  existence  the  Association  has  not  in- 
creased in  membership  to  the  extent  that  it  should.  When  we 
consider  the  fact  that  (at  a  very  moderate  estimate)  there  are 
4,000  stationary  engineers  in  active  service  in  the  province,  we 
must  be  disposed  to  consider  that  our  strength  numerically  is 
far  from  what  it  should  be. 

I  hope  within  the  next  four  years  to  see  the  membership  of 
the  Association  reach  2,000,  and  I  hope  that  with  this  end  in 
view,  not  only  the  members  of  the  Board,  but  also  the  individual 
members  of  the  Association  will  interest  themselves  in  the  work 
of  increasing  our  membership  and  sphere  of  usefulness. 

As  a  member  of  the  Association  I  shall  do  all  in  my  power  to 
place  the  rnembership  of  the  Association  at  the  limit  of  which  I 
made  mention,  irrespective  of  the  fact  whether  I  may  continue 
to  be  a  member  of  the  Board  or  not. 

I  am  sorry  that  at  the  last  meeting  it  was  decided  to  alter  the 
day  of  meeting,  as  in  my  opinion,  the  24th  of  May  being  a  holi- 
day, was  a  much  better  time,  owinq  to  the  fact  that  inany  engi- 
neers who  would  and  could  attend  on  that  day  are  this  year 
prevented  from  doing  so,  as  they  have  to  be  on  duty,  and  as 
some  of  them  have  expressed  themselves  to  me,  they  are  de- 
barred from  attending  the  meeting  and  taking  part  in  the  pro- 
ceedings. 

During  the  last  session  of  the  Local  Legislature,  as  most  of 
you  are  aware,  we  presented  a  bill  to  provide  for  the  inspection 
of  steam  boilers,  and  the  examination  ot  engineers  in  charge. 

The  bill  passed  its  first  and  second  readings  and  was  referred 
to  a  special  committee,  by  whom  it  was  thrown  out,  and  a  reso- 
lution passed  to  the  effect  that  the  committee,  while  accepting 
and  endorsing  the  principle  involved  .in  the  bill,  took  exception 
to  the  machinery  provided  for  its  working  in  the  event  of  its  be- 
coming law. 

This  proposed  legislation  was  introduced  by  Mr.  Crawford, 
one  of  the  members  for  the  city  of  Toronto,  who,  while  he  advised 
us  strongly  to  get  one  of  the  government  supporters  to  champion 
our  cause,  very  geneiously  informed  us  that  if  we  insisted  he 
would  accede  to  our  wishes  and  do  the  best  he  could. 

There  was,  to  my  mind,  several  things  about  the  bill  calculated 
to  raise  opposition.  For  instance,  the  appointment  of  a  chief 
inspector  and  a  staff  of  assistants,  who  might  do  this,  that  and 
the  other  thing,  but  whose  duties-'were  by  no  means  clearly  de- 
fined. I  think  you  will  ayree  with  me,  that  a  measure  of  that 
kind  would  be  very  apt  to  be  looked  upon  by  many  members  \p[ 
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the  opposition  side  of  the  house,  at  least,)  as  a  scheme  to  pro- 
vide soft  snaps  for  some  of  the  supporters  of  the  government, 
who  had  arrived  at  the  end  of  their  useful  period. 

As  far  as  the  engineers  of  the  province  are  concerned,  I  do 
not  think  they  are  very  anxious  for  a  government  inspection  law, 
but  they  would  like  to  see  some  standard  set  up  for  the  qualifica- 
tion of  engineers  of  land  engines,'  and  I  think  we  shall  stand  a 
better  chance  of  securing  moderate  legislation  governing  the 
latter,  than  any  measure  dealing  with  both.  The  provinces  of 
Manitoba  and  Quebec  have  both  passed  laws  of  this  kind,  which 
are  as  unique  m  some  ways  as  they  are  useless,  and  I  trust  that 
when  an  engineers'  law  is  passed  by  our  legislature,  it  will  be 
something  useful  and  beneficial  to  all  concerned. 

In  connection  with  this  legislation  it  has  been  necessary  to 
spend  some  of  the  Association's  money,  and  if  we  have  no  other 
return  to  show  for  it,  we  can,  at  least,  say  that  it  has  kept  the 
Association  before  the  public,  and  I  have  no  doubt  but  that  you 
will  endorse  the  disbursement.  ■ 

It  is  gratifying  to  us  to  know  that  the  Association's  certificates 
are  being  generally  recognized  by  manufacturers  and  steam 
users  as  a  guarantee  that  the  holders  thereof  may  be  depended 
upon  as  being  reliable  and  sober  engineers.  We  have  had 
evidence  of  this  many  times  during  the  past  year,  when  men 
who  held  certificates  received  appointments  to  positions  in 
preference  to  men  who  were  not  registered,  even  where  the 
latter  were  fully  equal  to  the  former  in  point  of  ability,  etc. 
In  several  cases  engineers  have  come  from  a  distance  to  pass 
their  exammation,  in  order  to  secure  positions,  where  none  but 
a  certificated  man  would  be  employed.  This  is  encouraging, 
and  it  is  the  duty  of  the  Association  and  of  the  Board  particularly 
to  see  to  it,  that  no  certificate  is  issued  to  any  person  who  has 
not  had  the  necessary  experience  required  by  the  ac^,  and  in  the 
event  of  any  person  applying  for  examination  who  has  not  had 
that  experience,  or  who  is  in  the  habit  of  using  intoxicating 
liquors  to  excess,  or  who,  for  any  other  reason  is  unfit  to 
shoulder  the  responsibilities  of  a  position  as  an  engineer,  and 
the  facts  are  known  to  a  member  of  this  Association,  it  becomes 
that  member's  duty  to  the  Association  and  to  himself,  to  see  that 
the  chairman  of  the  Board  is  at  once  informed  of  the  facts. 

At  a  previous  meeting  of  this  Association,  I  suggested  to  you 
the  advisability  of  reducing  the  annual  renewal  fees  for  certifi- 
cates, which  suggestion  you  saw  fit  to  act  upon,  and  consequent- 
ly reduced  the  feesfiom  $1.50,  $1.25  and  $1.00  to  $1.25,  $1.00 
and  75c.  for  ist,  2nd  and  3rd  class  respectively.  This  reduction 
has  been  the  means  of  inducing  a  larger  nuniber  of  members  to 
keep  up  their  renewals,  and  has,  I  believe,  on  the  whole  proved 
beneficial  to  the  Association.  Believing,  as  I  do,  that  the  fees 
for  renewals  should  be  made  as  low  as  possible  consistent  with 
the  proper  management  and  economical  administration  of  its 
affairs,  I  would  respectfully  suggest  to  you  the  advisability  of 
further  reducmg  the  renewals  to  $1.00,  75c.  and  50c.  for  ist,  2nd 
and  3rd  class  respectively.  This  further  reduction  will  necessi- 
tate a  slight  alteration  in  our  by-laws.  I  refer  to  sec.  3,  art  5, 
which  reads  as  follows,  viz  :  "  During  the  life  of  a  certificate  the 
holder  thereof  may  apply  for  one  of  a  higher  grade  which  r.'ill  be 
granted  to  him  on  his  passing  the  necessary  examination  and 
paying  the  amount  for  renewal  charges  for  such  higher  grade." 
It  will  be  necessary  for  this  section  to  read  in  such  a  way  that 
the  applicant  should  pay  the  difference  between  the  examinat'on 
fee  for  the  grade  of  paper  he  holds,  and  the  fee  for  the  higher 
grade  required. 

The  registrar's  and  treasurer's  report  will  be  submitted  to  you 
durmg  the  day,  when  you  will  be  afforded  an  opportunity  of 
hearing  something  of  the  numerical,  and  also  the  financial 
standing  of  the  Association.  I  have  before  made  reference  to 
the  fact  that  considerable  money  has  been  spent  in  connection 
with  our  efforts  to  secure  legislation,  as  we  had  a  representative 
constantly  at  the  Parliament  buildings,  who  was  well  known  in 
the  House,  and  who  did  most  excellent  work  in  pushing  our 
claims  before  the  notice  of  the  members.  I  have  also  much 
pleasure  in  stating  that  during  the  session  of  the  House,  the 
members  of  the  Board  received  very  practical  help  from  the 
officers  and  members  of  the  different  associations  of  the  C.  A.  S. 
E.,  and  in  my  estimation  the  interests  of  these  two  Associations 
are  so  identical  that  I  am  sometmies  inclined  to  feel  it  a  pity 
that  there  should  be  two  organizations  m  place  of  one  Association 
incorporated  by  act  of  the  Dominion  Parliament,  and  having  all 
the  powers  and  privileges  of  the  two  Associations  combined. 
The  Ontario  Association  is  of  course  an  outcome  of  the  C.A.S.E., 
and  might  almost  be  called  a  branch  of  it,  but  I  am  inclined 
sometimes  to  think  that  one  Association  instituted  as  I  have 
said,  would  prove  much  more  effective  and  beneficial. 

I  am  pleased  to  be  able  to  report  that  during  my  terms  of 
office  in  this  chair,  and  so  far  as  I  am  aware,  only  one  loss  by 
death  of  a  member  has  been  reported  to  the  Association, 
that  one  being  Mr.  J.  Campbell,  engineer  Parry  Sound  water- 
works. The  first  intimation  I  had  of  Mr.  Campbell's  death  was 
when,  having  occasion  to  write  to  him  on  business  for  the 
Association,  I  received  a  letter  from  his  wife  informing  me  that 
he  had  been  dead  over  a  month.  Mr.  Campbell  was  of  Scotch 
nationality,  a  thoroughly  practical  engineer,  an  ardent  member 
of  this  Association,  and  a  genial  and  good  living  man,  and  I  am 
sure  that  his  wife  and  family  have  the  sincere  sympathy  of  this 
Association  in  the  sad  loss  which  they  have  sustained. 

There  is  one  other  matter  which  I  would  like  to  bring  to  your 
notice,  and  in  my  estimation  it  is  one  of  considerable  moment 
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to  us  as  steam  engineers.  I  refer  to  the  detestable  action  of 
some  manufacturers  of  engineers'  brass  goods  and  fittings,  who 
in  order  to  save  a  few  cents  worth  ot  metal,  are  in  the  habit  of 
coning  out  the  squares  of  blov/-off  cocks,  and  otherwise  reducing 
their  strength,  until  they  are  positively  dangerous  to  handle  or 
move  under  steam  pressure.  Several  cases  of  narrow  escapes 
from  ::.calding  ot  engineers  have  come  to  my  notice  from  such 
causes,  and  I  have  here  a  specimen  for  you  to  inspect  which 
will  speak  for  itself,  and  I  think  you  will  all  agree  with  me  that 
any  manufacturer  of  brass  goods  who  would  deliberately  turn 
out  such  trash,  especially  in  these  days  of  constantly  increasing 
pressures,  when  the  tendency  should  be  to  increase  rather  than 
decrease  the  strength,  is  worthy  of  a  place  in  penitentiary,  and 
I  hope  this  Association  will  pass  a  resolution  severely  condemn- 
ing such  perfidy  on  the  part  of  manufacturers  who  for  the  sake 
of  a  few  cents  worth  of  metal  would  tuin  out  articles  that  will 
endanger  our  lives  while  in  the  discharge  of  our  daily  duties. 

In  conclusion  I  would  ask  you  all  to  kindly  give  your  strict 
attention  to  the  business  to  be  brought  before  you,  and  to  re- 
frain from  all  useless  discussion,  so  that  the  business  of  the 
Association  may  be  done  with  despatch,  and  the  meeting  not 
unnecessarily  prolonged. 

Then  came  the  registrar's  (A.  M.  Wickens)  report,  which 
showed  that  450  certificates  had  been  issued,  the  income  for  the 
year  from  all  sources  amounting  to  $699.10,  with  the  disburse- 
ments at  $83.71  less,  leaving  a  total  balance  in  the  treasurer's 
hands  of  $145.00. 

The  Treasurer's  report  (by  Treasurer  R.  Mackie)  was  then 
received,  showing  the  Association  to  be  in  good  position  financial- 
ly. The  registrar's  and  treasurer's  report  were  received  and 
referred  to  the  auditors,  Messrs.  Ames,  Sutton  and  Wells. 

The  appointment  of  special  committees  was  then  proceeded 
with,  and  the  meeting  adjourned  at  12  noon  for  dinner. 

At  I  p. m  the  meeting  was  called  to  order  by  the  Ptesident, 
and  the  different  committees  were  then  given  two  hours  in  which 
to  do  their  work. 

At  3  p.  m.  the  meeting  was  again  called  to  order  and  the  re- 
ports of  the  auditors,  Committee  on  Good  of  Order,  Expenses, 
etc.,  were  received  and  adopted  after  some  discussion. 

The  election  of  members  of  the  Board  to  fill  the  positions  of 
retiring  members  was  then  proceeded  with.  The  retiring 
members  were  given  out  by  the  registrar  as  follows  :  Messrs. 
R.  Dickinson,  Hamilton ;  S.  Potter,  Peterborough ;  F.  Robert, 
Ottawa;  Ames,  Biantford.  Messrs.  T.  Elliott,  Hamilton;  W 
Phillips,  Niagara  Falls ;  Thos.  Wensley,  Ottawa,  were  elected 
to  the  board,  being  new  members,  and  Mr.  A.  Ames,  of  Brant- 
ford,  was  re-elected  by  acclamation. 

The  election  of  officers  was  then  proceeded  with  and  resulted 
as  follows  A.  Ames,  Brantford,  President;  F.G.Mitchell, 
London,  Vice-President;  A.  E.  Edkins,  139  Borden  street,  To- 
ronto, Registrar;  R.  Mackie,  Hamilton,  Treasurer. 

Gait  was  selected  as  the  next  place  of  meeting.  Kingston 
and  Toronto  were  both  nominated. 

The  renewal  fees  for  certificates  were  reduced  to  $1.00,  7Sc.  and 
50c.  for  1st,  2nd  and  3rd  class  respectively,  to  take  effect  Jan.  ist, 
1896. 

The  report  of  the  Committee  on  the  Strength  of  Boiler  Appli- 
ances took  the  form  of  the  following  resolution  : — 

Resolved:  That  this  Association  express  their  unanimous 
condemnation  of  the  practice  of  some  of  the  brass  goods  manu- 
facturers in  reducing  the  thickness  of  their  brass  goods,  more 
especially  in  blow-off  cocks,  as  in  practice  many  of  them  are  not 
of  the  requisite  thickness  for  strength,  and  we  further  resolve 
and  pledge  ourselves  to  use  only  those  that  we  know  are  of 
sufficient  strength  to  be  perfectly  safe  in  their  operation. 

The  discussion  on  this  resolution  brought  out  samples  of 
defective  and  weak  blow-offs  that  were  positively  dangerous  to 
use.    The  resolution  was  adopted. 

After  a  vote  of  thanks  to  the  retiring  officers,  and  the  members 
of  the  Brantford  C.  A.  S.  E.  for  courtesies  extended,  the  meeting 
adjourned  at  4.45. 


Two  miles  of  grading  have  been  completed  on  the  extension  of  the 
(iait  and  Preston  railway,  and  a  distance  of  three  quarters  of  a  mile  has 
been  laid  with  rails  and  ties.  It  is  expected  that  the  new  line  will  be  in 
running  order  by  the  1st  of  July. 

The  Three  Rivers  Iron  Works  Co.  has  been  incorporated  with  a  capi- 
tal stock  of  $100,000  for  the  manufacture  and  sale  of  iron,  steel  and 
brass  goods,  and  the  supply  of  electric  light,  heat  and  power.  The 
piomoters  of  the  company  are  : — Antoine  Aime  Charlebois,  gentleman, 
and  Alphonse  Charlebois,  contractor,  of  Quebec  ;  W.  Duncan,  of  Three 
Rivers,  mechanical  engineer,  and  George  Duval,  barrister,  of  Ottawa. 
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QUESTIONS  AND  ANSWERS. 

"Constant  Reiuler"  wiites :  i.  What  is  the  loss  of  pressure 
in  a  3-inch  pipe,  100  feet  long,  at  100  Ihs.  pressuie  per  square 
inch,  supplying  steam  to  an  eni^ine  doing  50  horse  power?  2. 
What  would  be  the  loss  in  the  same  pipe  supposing  there  were 
four  elbows  and  two  globe  valves  in  it. 

Answer  :  i.  Loss  of  pressure  in  steam  pipes  is  due  to  three 
causes:  (a)  The  pressure  required  merely  to  overcome  friction  in 
the  pipe,  (d)  The  pressure  required  to  produce  the  required  dis- 
charge of  steam  through  a  pipe  of  given  diameter,  (c)  That  loss 
of  pressure  which  is  due  to  the  difference  in  temperature  of  the 
steam  at  opposite  ends  of  a  long  pipe,  caused  by  radiation  of 
the  heated  pipe  surface  into  the  surrounding  atmosphere.  With 
the  data  given,  the  combined  losses  of  pressure  due  to  the  two 
first  causes  will  be,  with  a  straight  pipe,  about  one-third  of  a 
pound  per  square  inch  ;  the  globe  valves  will  make  no  difference 
practically  ;  the  entire  drop  due  to  friction  of  pipes  and  bends 
and  velocity  through  same  would  be  one-half  a  pound  per  square 
inch.  The  drop  due  to  difference  in  temperature  is  likely  to  be 
more  appreciable,  but  with  the  data  given  it  is  not  possible  to 
more  than  approximate  to  it.  Assuming  100  lbs.  pressure  at 
boiler  ;  100  feet  of  3-inch  pipe,  bare  pipes,  and  an  atmospheric 
temperature  of  60° — there  would  be  a  difference  of  temperature 
of  about  10°  Fahr.,  corresponding  to  a  loss  of  pressure  of  about 
15  lbs.  per  square  inch.  What  the  actual  drop  is,  depends  on 
the  material  with  which  the  pipe  is  covered,  and  upon  the  actual 
temperature  of  the  outside  air. 


"  Fireman  "  writes  :  Please  explain  to  me  how  to  find  the 
mean  pressure  on  this  card,  also  what  horse  power  is  the  engine 
if  the  card  on  the  other  end  is  the  same. 


Steam,  72^  ;  revolutions,  94  ;  spring,  40  ;  cylinders,  i3"x3o". 

Answer. — The  mean  steam  pressure  of  an  indicator  card  can 
best  be  found  by  running  a  planimeter  round  the  card  If  you 
have  not  such  an  instrument,  then  divide  up  the  horizontal  line 
reptesenting  the  length  of  the  stroke,  into  a  considerable  num- 
ber of  equal  parts;  draw  from  each  point  of  division  a  vertical  line 
cutting  the  steam  line.  Then  add  the  lengths  of  the  verticals 
between  the  stioke  line  and  the  •steam  line  together,  and  divide 
by  the  number  of  division.    To  this  result  add  the  vertical  dis- 


tance  between  the  stroke  line  and  the  atmospheric  line  (which 
you  have  not  shown),  and  the  figure  you  get  will  represent 
mean  pressure  in  lbs. 

SPARKS. 

The  City  Council  of  St.  Tohn,  N.  B.,  will  call  for  tenders  shortly  for 
electric  streeet  lighting. 

Mr.  M.  Hutchison  has  been  appointed  superintendent  of  the  electric 
light  plant  at  Victoria,  B.  C. 

A  meeting  of  shareholders  of  the  Guelph  Railway  Company  will  be 
held  in  that  city  on  the  17th  inst.  for  the  purpose  of  organization  and 
other  business  transaction. 

A  collision  of  two  trolley  cars  occurred  on  the  Gait  and  Preston  street 
railway  about  midnight  on  June  1st,  by  which  a  motorinan  named 
Jenkins  had  his  leg  broken.  Although  about  two  hundred  passengers 
were  on  board  the  cars  at  the  time  of  the  accident,  all  escaped  uninjured. 

At  the  annual  meeting  of  shareholders  of  the  Ottawa  E;iectric  Com- 
pany held  on  the  3rd  of  June,  the  gross  earnings  for  the  year  were  re- 
ported to  be  $152,000,  and  a  dividend  of  8  percent,  was  declared. 
The  company  have  now  in  operation  48,000  incandescent  and  430  arc 
lights,  also  89  motors.  The  board  of  directors  were  re-elected,  namely: 
T.  Ahearn,  president  ;  Hon.  E.  II.  Bronson,  vice  president  ;  ('..  II. 
Brophy,  William  Scott,  C.  Berkeley  Powell,  C!.  H.  Perley,  J.  W. 
McRae,  D.  Murphy,  Y.  Clemow,  R.  Quain  and  A.  Bayley,  auditors. 


THE  STATUS  OF  THE  GAS  ENGINE.* 

Mr.  Chairman  and  gentlemen  :  The  subject  before  the  meet- 
ing to-night  is  the  present  status  of  the  gas  engine,  and,  as  I 
understand,  my  sole  duty  here  this  evening  is  to  state  the  case 
for  discussion. 

The  status  of  the  gas  engine,  as  the  status  of  every  other  thing 

whatever  in  the  world,  depends  entirely  upon  the  surrounding 
conditions.  A  plant  exists  merely  because  the  sun  shines 
and  the  seed  has  been  planted.  Unless  the  surrounding  con- 
ditions are  favorable  the  plant  cannot  exist,  and  the  amount  of 
its  growth  and  the  character  of  its  growth  depend  entirely  upon 
the  surrounding  conditions.  The  gas  engine  follows  this  general 
law,  in  that  its  status  to-day  is  what  it  has  been  forced  to  be  and 
what  it  has  been  allowed  to  be  by  the  general  commercial  and 
engineering  conditions  of  the  world.  The  status  of  the  gas 
engine,  therefore,  is  the  status  of  the  power  question  of  the 
world,  and  the  importance  which  the  gas  engine  takes  in  the 
field  depends  as  much  upon  the  condition  of  other  forms  of 
power  as  it  does  upon  the  condition  of  the  gas  engine  itself. 
Now  practically  all  other  power  that  is  in  use  is  steam  power.  I 
do  not  mean  in  saying  this  to  lose  sight  of  the  tremendous 
amount  of  water  power  that  is  in  use  in  this  countrv  or  the 
world  to-day.  But  water  power  is  restricted  to  certain  localities 
and  the  gas  engine  is  not.  It  comes  into  competition  only  with 
those  forms  of  power  which  are  applicable  to  almost  any  locality 
or  set  of  conditions  ;  and,  aside  from  gas  power,  steam  power  is 
almost, the  only  other  occupant  of  that  class  of  prime  movers. 

The  condition  of  steam  power  engineering  has  very  rapidly 
altered  during  the  past  few  years,  at  any  rate  within  the  past 
ten  or  fifteen  years.  The  steam  engine  started  off  as  the  fore- 
runner of  the  factory.  Perhaps  the  factory  started  first  on  water 
power.  But  practically  the  factory  and  the  steam  engine  grew 
up  together  ;  and  the  idea  that  we,  nearly  all  of  us,  have  carried 
in  our  minds  of  a  commercial  manufacturing  plant  driven  by 
any  power  was  a  set  of  tools  driven  by  a  central  motor,  through 
the  medium  of  a  line  of  shafting  and  a  number  of  belts.  That 
scheme  of  industrial  works  grew  in  size  and  importance  until  it 
had  reached  tremendous  proportions  and  in  certain  lines  of  in- 
dustry it  still  survives  and  will  continue  to  survive  in  the  future 
in  still  larger  sizes,  and  on  still  more  important  a  scale.  But  for 
the  vast  majority  of  industries,  those  species  of  manufacturing 
which  involve  a  varied  number  of  processes  and  departments, 
and  involve  the  production  of  a  compaiatively  complex  com- 
modity— such,  for  instance,  as  the  building  of  steamships  or  rail- 
way cars,  or  the  complicated  machines  involving  wood  work  and 
iron  woik  and  steel  forging  work,  and  all  that  sort  of  thing — 
the  modern  factory  is  a  collection  of  factories.  The  various 
factories  may  be  merely  departments,  merely  various  rooms  in 
one  building  or  on  one  floor.  But  at  any  rate  the  factory  con- 
sists of  a  large  number  of  departments,  and  those  departments 
are' quite  distinct.  They  often  run  entirely  independently,  have 
separate  foremen  or  superintendents,  run  different  hours  and 
have  different  classes  of  labor.  In  some,  labor  is  a  small  item 
and  power  is  larger.  In  others,  power  is  a  small  item 
and  labor  is  the  principal  feature.  All  these  varied  conditions 
make  it  almost  impossible  for  such  an  establishment  to  be  driven 
by  one  central  prime  mover.  In  the  first  place,  distance 
of  transmission  comes  in,  and  consequent  losses.  In  the 
second  place  come  in  varying  conditions.  Every  engineer  knows 
that  no  piece  of  apparatus  can  work  well  under  varying  condi- 
tions. We  have  therefore  seen  grow  up  in  the  last  few  years 
the  modern  industrial  works  in  which  the  power  has  to  be  trans- 
mitted quite  a  distance,  and  subdivided  among  a  large  number 
of  different  sorts  of  tools.  This,  of  course,  was  first  attempted 
by  shafting  and  belting  or  by  rope  drives.  But  it  is  evident  that 
loss  by  transmission  in  all  various  transitions  and  distances  of 
transmission  are  very  great.  Consequently  we  have  seen  other 
schemes  tried.  First  came  the  subdivision  of  the  steam  engine 
itself  into  a  large  number  of  units,  and  we  have  only  to  look 
about  us  in  our  large  factories  to  see  steam-driven  plants  where 
the  power  is  furnished  from  a  central  boiler  plant  to  anywhere 
from  ten  or  a  dozen  to  seventy  different  engines  scattered  all 
over  the  works — sometimes  twenty  or  more  in  one  room.  Some- 
times the  losses  in  steam  transmission  are  under  average  condi- 
tions less  than  for  shafting  and  belting.    Of  course,  no  cast-iron 

*  .\  statement  of  the  subject  by  Mr.  Reeve,  before  the  .American  Stv:ietv  of 
Mechanical  Engineers  at  their  monthly  meeting  April  lo,  i8o|;. 
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rule  c:in  be  given  for  all  conditions.  But  the  subdivided  steam 
plant  has  come  in  to  stay.  Of  later  years,  superseding  the  sub- 
divided steam  plant,  came  in  first  compressed  air  and  then  elec- 
trical transmission  and  subdivision  of  power. 

I  have  g;iven  this  resuine  of  the  changes  of  the  power  question 
to  show  that  the  problem  of  the  present  is  economical  transmis- 
sion of  power,  not  economical  development  of  power.  Of  course 
economical  development  at  the  original  point  of  production  is  of 
great  importance,  but  it  is  vastly  more  important  to  transmit  it 
economically,  because  the  losses  in  transmission  can  easily  ex- 
ceed '.he  largest  losses  possible  in  ptoduction. 

Now  those  of  you  who  have  spent  any  time  on  the  problem  of 
the  subdivision  of  power  or  its  transmission  have  seen  that  none 
of  the  systems  hetetofore  provided  satisfy  the  Cjuestion.  They 
all  involve  tremendous  losses  in  transmission.  They  all  involve 
heavy  first  cost,  heavy  expenditure  for  generating  plant,  trans- 
mission plant  and  redeveloping  plant  at  the  other  end.  For  in- 
stance, in  electrical  transmission,  if  your  total  works  need  a 
thousand  horse-power,  besides  your  thousand  horse-power  of 
boilers  you  must  follow  with  a  thousand  horse-power  of  steam 
engine,  a  thousand  horse-power  generator,  your  mains  for  carr)'- 
ing  the  electric  po>ver,  and  then  on  top  of  that  a  thousand  horse- 
power of  motors.  That  is,  of  course,  losing  sight  of  all  small 
factors  and  percentages  of  loss.  Now  the  present  status  of  gas 
power  in  this  country  or  any  other,  and  also  of  its  immediate 
promise  for  the  future,  depends  upon  this  statement  of  the  prob- 
lem in  this  part — that  gas  power  offers  the  ideal  solution  for  the 
sub-division  and  transmission  of  power,  the  mechanical  difficul- 
ties for  the  time  being  lost  sight  of.  In  other  words,  let  us  sup- 
pose that  a  large  industrial  plant,  requiring  say  1,000  H.  P.,  sub- 
divided into  say  50  different  units,  which  are  utilized  at  various 
points  in  diffetent  buildings  on  different  floors  at  different 
speeds  for  different  hours  during  the  day,  under  different  con- 
ditions of  varying  and  steady  load — suppose  that  in  such  a  plant 
as  that  we  install  a  1000  H.  p.  gas  generator  or  its  equivalent, 
and  then  lead  from  it  or  from  the  holder  to  a  large  number  of 
large  central  gas  mains — it  is  evident  that  the  first  cost  is  away 
below  that  of  any  system  with  the  possible  exception  of  the  sub- 
divided steam  plant,  where  our  boiler  plant  corresponds  to  our 
generating  plant,  our  steam  mains  to  our  gas  pipes,  and  our 
steam  engines  to  our  gas  engines.  But  there  is  one  big  advan- 
tage which  a  gas  plant  has  over  a  steam  sub-divided  plant  in 
point  of  operation,  and  that  is  that  in  the  steam  sub-divided 
plant,  no  matter  how  large  a  proportion  of  the  load  be  off,  the 
central  generating  plant  must  be  run,  and  the  fixed  charges  of 
running  cannot  be  altered.  Steam  must  be  kept  up,  the  boilers 
must  be  kept  hot,  the  stack,  if  there  be  one,  must  be  kept  hot, 
and  the  labor  must  be  there  to  take  care  of  the  whole  matter. 
I  have  myself  tested  one  factory  in  which  for  a  large  proportion 
of  each  day  the  efficiency  for  the  transmission  of  the  power  be- 
tween the  boiler  plant  and  the  work  was  5  per  cent.,  simply  be- 
cause they  had  to  keep  the  whole  plant  going  in  order  to  move 
one  small  department.  With  the  gas  plant  that  entirely  disap- 
pears. Your  gas  generator  works  for  a  certain  number  of  hours 
a  day  on  whatever  load  or  capacity  is  best  suited  to  produce 
maximum  economy,  and  as  we  all  know  there  is  only  one  point 
in  capacity  in  which  any  apparatus  can  work  at  minimum  econ- 
omy. During  those  certain  number  of  hours  a  day  the  generator 
makes  gas  and  stores  it  in  the  holder.  The  generating  plant  is 
entirely  unconscious  of  the  consumption  of  the  power,  provided 
it  be  large  enough  to  fill  all  demands.  The  consumers  of  power, 
the  foremen  of  different  departments,  are  as  unconscious  as  is 
the  generating  plant  of  the  consumption  of  power.  They  simply 
know  that  all  they  have  to  do  is  to  turn  on  their  gas  and  start 
their  engine.  They  may  run  twenty-four  hours  in  a  day  while 
the  gas  generator  runs  eight,  provided  the  total  maximum  pro- 
duction of  the  gas  generator  is  large  enough  to  cover  the  whole 
output  of  power.  The  comparison  between  such  a  gas  plant 
and  any  plant  relying  upon  transmission  and  sub-division  of 
power,  by  compressed  air  or  by  electricity,  or  by  any  scheme 
wherein  the  power  is  first  developed  by  the  steam  engine  and 
then  converted  into  another  form  and  then  converted  back  again 
— a  comparison  between  the  gas  power  plant  and  any  such  plant 
as  that  is  really  hardly  possible  from  the  economical  standpoint. 
The  operation  of  any  such  gas  plant  would  be  incomparably 
more  economical  than  that  of  the  compressed  air  or  the  electrical 
or  the  hydraulic  system  of  transmission  of  power. 

You  will  notice  that  I  have  entirely  left  out  of  the  question  the 
mechanical  side  of  it,  which  I  purposely  wished  to  do.  But  for 
the  meiely  commercial  side  there  is  an  absolutely  unlimited  field 
for  the  development  of  power  and  its  transmission  and  sub-divi- 
sion in  industrial  works  by  means  of  the  gas  generator  and  the 
gas  engine. 

The  next  big  argument  for  any  plant  of  that  sort  for  division 
of  power  is  that  in  every  industrial  works — the  supply  of  power 
or  steam — the  supply  of  power  is  made  to  correlate  with  the 
other  portions  of  the  work.  To  be  more  plain,  perhaps,  in  nearly 
all  of  our  large  textile  mills  in  New  England,  and  in  a  great 
many  other  forms  of  industry,  the  steam  is  used  as  much,  and 
sometimes  more,  for  heating  purposes  and  boiling  and  dyeing  as 
it  is  for  power.  In  fact  the  big  promoter  of  steam  power  in  New 
England,  where  it  has  proved  an  indispensable  auxiliary  of 
water  power,  is  the  fact  that  the  steam  had  to  be  had  anyhow. 
That  is  true  also  of  compressed  air  plants.  There  are  a  great 
piany  forms  of  factory  where  compressed  air  is  indispensable  for 


blowing,  furnishing  draft,  cleaning,  and  innumerable  purposes 
to  which  it  can  be  applied,  and  in  a  great  many  plants  com- 
pressed air  is  used  to  transmit  and  sub-divide  power  where  no 
other  system  would  be  tolerated,  simply  because  the  compressed 
air  has  to  be  there  anyway,  and  the  compressed  air  mains  have 
got  to  be  there,  and  they  might  a  great  deal  better  use  it  for 
power.  The  same  thing  applies  to  electricity.  Those  factories 
relying  on  the  electiic  current  entirely  for  light  may  often  bring 
the  power  question  into  an  entirely  secondary  importance  com- 
pared with  light.  If  they  have  got  to  have  their  central  engines 
and  generators  and  mains  for  the  production  and  distribution 
of  light,  and  if  they  need  light  more  than  power,  then  of  course 
the  electrical  transmission  of  power  is  the  thing,  without  any  re- 
gard to  the  general  arguments  against.  But  this  same  factor  of 
the  correlation  of  the  system  of  transmission  of  power  and  the 
system  of  transmission  of  other  forms  of  energy  needed  in  the 
works  applies  also  to  gas.  In  fact  the  gas  producer  has  reached 
its  present  state  of  perfection  largely  owing  to  the  fact  that  gas 
is  the  most  economical  form  of  fuel  for  a  large  number  of  indus- 
trial devices — metallurgical,  for  glass  works,  and  for  a  large 
number  of  sorts  of  cooking  and  heating  and  baking,  where  exact 
temperatures  and  exact  control  of  temperatures  have  to  be  had. 
In  all  these  plants  the  power  may  again  become  secondary  to 
other  purposes  in  the  factory  ;  and  in  those  plants  where  gener- 
ators nave  already  been  installed  for  the  purpose  of  supplying 
fuel  gas,  the  gas  engine  follows  as  a  natural  sequence. 

The  reply  to  this  side  of  the  discussion — and  you  will  remem- 
ber that  I  am  meiely  stating  the  discussion — the  reply  to  this 
side  of  the  discussion  is,  that  the  mechanical  difficulties  have  not 
yet  been  overcome  ;  that  the  gas  engine  to-day,  after  having  had 
spent  on  it  the  best  energy,  or  of  the  best  energy,  in  the  line  of 
mechanical  engineering  which  the  world  has  been  able  to  pro- 
duce for  some  thirty  years,  is  still  more  crude  in  a  great  many 
mechanical  features  than  was  the  steam  engine  of  a  century  ago. 
It  is  still  very  heavy.  In  nearly  all  of  the  devices  only  one  im- 
pulse is  received  by  the  fly-wheels  for  every  two  revolutions  ;  in 
the  case  of  the  single  acting  engines  only  one  is  received  ;  so 
that  the  fly-wheels  are  hsavy.  The  regulation,  as  a  rule,  is 
accomplished  by  simply  dropping  out  a  certain  proportion  of  the 
impulses  instead  of  varying  thei>-  strength  ;  and  the  necessity  for 
the  ignition  of  the  charge  in  a  minute  fraction  of  a  second  has 
led,  until  very  recently,  to  extreme  uncertainty  in  the  matter  of 
ignition  and  also  on  the  question  of  perfection  of  combustion. 
That  last  is  not  so  marked  a  feature,  because  even  with  poor 
combustion,  the  gas  engine  is  an  exceedingly  economical  prime 
mover.  But  the  mechanical  difficulties  still  stand  in  the  way  of 
the  accession  of  the  gas  engine  to  the  proper  field  in  which  it  be- 
longs— that  IS,  the  universal  factor  for  the  production  and  trans- 
missions and  subdivision  of  power  in  industrial  works. 

At  the  risk  of  being  considered  rather  superficial  in  skimming 
over  this  subject,  I  will  take  one  step  into  the  future  and  say 
that  while  gas  engines  have  hitherto  been  almost  entitely  run 
with  illuminating  gas,  yet,  already  there  has  been  considerable 
done  in  the  way  of  supplying  gas  engines  with  special  producer 
gas  from  special  producers  bi-iilt  just  for  that  purpose.  There 
has  also  come  upon  the  field — I  will  just  mention  it — the  incan- 
descent gas  burner,  that  hasjust  begun  to  attract  wide  attention 
as  being  an  established  fact.  These  two  coupled  together — first 
that  the  gas  engine  can  be  run  much  more  economically  upon 
producer  gas,  not  illuminating  gas,  and  second,  that  there  is  a 
means  attained  of  producing  illumination  by  a  non-illuminous 
gas — lead  us  to  surmise — perhaps  I  should  not  state  it  as  a  sur- 
mise, I  will  state  it  as  a  hypothesis,  which  I  hope  to  hear  dis- 
cussed— that  the  near  future  will  see  the  distribution  of  energy — 
all  energy — which  is  derived  from  coal  in  the  form  of  a  non- 
illuminous  cheaply  produced  fuel  gas — that  this  gas  will  be  relied 
on  entirely  for  power,  for  lighting  where  gas  lighting  at  all  is 
permissible,  and  where  it  is  not,  where  the  electric  light  is  need- 
ed, that  electric  light  will  be  produced  through  the  medium  of 
gas  engines,  and  that  this  same  gas  will  be  used  for  all  sorts  of 
purposes — heating,  domestic  heating  and  cooking,  and  industrial 
heating  of  all  sorts. 

I  have  tried  to  make  as  brief  a  statement  as  I  could  of  the 
e'ngine  problem  as  it  appears  to  me  to-day,  not  on  the  basis  of 
the  condition  of  the  gas  engine  itself,  but  as  a  statement  of  its 
possibilities,  the  demands  w  hich  are  going  to  be  inade  upon  it 
in  the  near  future,  and  what  the  near  future  may  bring  forth  in 
the  wav  of  powerful  auxiliary  to  aid  in  the  adoption  of  the  gas 
engine  as  the  universal  prime  mover. 


The  St.  John  Railway  Co.  are  considering  two  propositions  for  light- 
ing the  city.  One  is  to  light  the  entire  city  with  2,000  c.  p.  lights,  and 
purchase  at  a  valuation  the  city  lighting  plant  in  the  north  end.  The 
other  is  to  light  the  eastern  portion  of  the  city  only,  in  the  same  manner 
as  hps  been  done  heretofore. 

Messrs.  W.  McLea  Walbank  and  Thos.  Pringle  of  Montreal,  will 
apply  for  permission  to  construct  works  on  the  noith  shore  of  the  river 
.St.  Lawrence  at  Lachint  Rapids,  for  the  utilization  of  the  water  power 
from  the  ra])ids.  Plans  of  the  proposed  undertaking  have  been  sub- 
mitted for  the  api^roval  of  the  Minister  of  Public  Works. 

Tenders  are  invited  until  the  loth  inst.  at  noon,  for  an  electric  plant 
with  a  capacity  of  1,000  16  c.  p.  lights,  and  four  motors  of  an  average  of 
9  h.  p.  each,  for  the  Montreal  General  Hospital.  Contractors  are  re- 
quired to  supply  full  plans  and  specifications  with  their  tenders.  Ten- 
ders are  to  be  submitted  to  Jas.  Paton,  Secretary  of  the  Committee  of 
Management, 
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VISUAL  SOUND. 

liv  W.  K.  Irish. 

It  is  well-known  that  vibrations  caused  by  the  utterances  of 
words,  musical  notes  or  other  sounds  made  near  a  telephone,  or 
tiansmitter  diaphra^jm,  or  stretched  drum  head,  or  any  other 
flexible  disc  held  firmly  at  its  periphery,  leaving  its  centre  free, 
will  vibrate  in  unison  with  the  sounds  conveyed  to  it. 

There  can  be  no  doubt  as  to  this  fact  in  the  mind  of  anyone 
who  has  ever  examined  and  studied  the  "  Bell  "  telephone.  The 
vibrations  of  the  diaphragm  at  the  tiansmitting  end  of  a  pair  of 
"  Bell"  phones  varies  with  every  sound,  but  for  the  same  sound 
the  vibrations  remain  a  fixed  quantity  ;  therefore,  it  is  necessary 
for  the  diaphragm  at  the  recurring  end  to  make  exactly  the  same 
number  of  vibrations  and  inexactly  the  same  tune  to  reproduce 
the  same  sound,  which  set  in  vibration  thetransmitting  diaphragm. 

This  being  the  case,  it  only  remains  for  some  one  to  devise  a 
simple  means  whereby,  instead  of  reproducing  the  sound  as  in 
a  telephone,  these  vibrations  are  caused  to  be  recorded  in  ink 
on  paper,  so  as  to  give  a  distinct  character  or  figure  for  every 
different  sound  affecting  the  diaphragm.  When  he  has  done 
this,  he  will  also  have  discovered  a  key  to  a  universal  language, 
and  will  have  given  to  the  world  one  of  the  greatest  labor-saving 
devices  ever  enjoyed  by  man. 

It  does  not  appear  to  be  and  really  is  not  such  a  very  great 
problem  to  solve.  Such  a  device  would,  in  addition  to  being  the 
key  to  a  universal  language  and  great  labor-saver,  also  be  the 
key  to  a  universal  system  of  recording  our  own  thoughts  and 
the  thoughts  of  others  by  means  of  the  same  simple  sound  char- 
acters as  in  writing,  printing,  telegraphing  ;  but  most  important 
of  all.  It  woul.i  be  the  means  of  solidifying  the  thoughts  of  our 
ablest  men  as  fast  as  they  could  utter  them.  Through  its 
agency  our  children  would  acquire  more  useful  knowledge  in  two 
years  with  far  less  labor  than  they  now  do  m  five  yeais.  The 
letters  of  the  alphabet  and  orthography  as  now  known  would  be 
entirely  abolished,  and  correct  pronunciation  and  true  natural 
and  visual  sound  character  substituted.  The  student  would  be 
helped  by  hearing  the  teacher  pronounce  the  word,  which 
the  instrument  would  at  the  same  time  describe  in  sound 
characters. 

Such  a  machine  would  write  the  whole  of  Webster's  dictionary 
with  a  little  over  fifty  different  characters,  all  of  which  could  be 
more  readily  learned  than  the  spelling  of  fifty  of  the  simplest 
words  by  means  of  the  alphal^et.  These  characters  would  con- 
vey more  readily  to  the  mind  and  senses  their  import,  than  is 
possible  by  any  other  means.  The  future  generation  would  not 
be  mentally  taxed  to  reason  out  why  if  P  L  O  U  G  H  spells 
plough,  DOUGH  must  spell  dough.  The  arbitrary  characters 
which  we  use  to  express  our  thoughts  visually  ate  by  no  means 
limited  to  twenty-six  or  to  several  hundred,  for  the  reason  that 
there  are  in  many  instances  over  thirty  accepted  different  types 
of  character  representing  the  same  letter. 

The  first  lesson  book  for  ch'ldren  should  start  out  thus  :  A 
stands  for  ass,  symbolical  of  the  man  who  introduced  the  first 
variation  in  the  formation  of  letters,  for  variation  sake  alone, 
making  the  teacher's  task  perplexing,  the  pupil's  much  more 
irksome  and  difficult,  and  the  general  reader's  vexatious. 

As  true  sound  figures  cannot  be  changed  without  altering 
their  meaning,  we  may  hope  the  characters,  if  they  ever  should 
come  into  general  use,  will  be  permitted  to  retain  their  natural 
form. 

This  machine  would  save  the  author,  editor,  reporter,  student 
and  commercial  man  a  great  amount  of  the  drudgery  of  the  pen, 
and  their  brightest  ideas  and  most  valuable  time.  They  would 
simply  have  to  talk  their  best  thoughts  to  the  machine  to  have 
them  accurately  recorded  at  unlimited  speed,  in  characters 
which  will  not  require  transcribing  to  be  understood  by  others. 
A  person  having  a  knowledge  of  these  characters  would  be  able 
to  read  German,  French,  Spanish,  or  any  other  language  re- 
corded by  the  machine,  perfectly  and  with  correct  pronunciation, 
although  the  meaning  might  be  quite  unintelligible  to  him.  It 
would  be  a  great  help  to  the  traveller  in  a  foreign  land,  as  well 
as  to  the  student  learning  a  foreign  language. 

In  the  study  of  music  these  characters  would  be  of  immense 
advantage.  Records  of  pieces  played  by  our  most  able  masters, 
with  feeling  such  as  notes  alone  cannot  give,  will  represent  the 
music  sheets  of  the  near  future,  and  all  newspapers,  books  and 
other  printed  matter  will  be  published  in  these  characters  on 


one-fifth  the  amount  of  paper,  and  with  larger  and  more  distinct 
lyjpe  and  spacings. 

A  knowledge  of  these  characters  will  be  acquired  without  any 
special  effort  or  mental  traming,  as  while  the  learner  listens  to 
a  'phone  he  will  see  the  characters  representing  the  words  he 
hears  within,  and  while  speakmg  he  will  see  his  own  words  re- 
corded. Such  an  instrument  would  be  found  an  able  automatic 
secretary,  a  trusty  automatic  stenographer  and  a  reliable  auto- 
matic typewriter,  always  ready  and  never  tired  or  in  the  way. 
Sound  characters  would  be  less  complex  and  fewer  in  number 
than  any  arbitrary  system  of  shorthand.  By  aid  of  such  an  ap- 
paratus telephones  would  be  brought  to  their  fullest  measure  of 
usefulness,  and  all  messages  would  be  recorded  without  addi- 
tional trouble.  It  would  become  a  requisite  in  every  office, 
school  and  home,  the  tutor,  helpmate,  slave  and  friend  of  ev- 
eryone from  baby  to  gre.U  grandpapa,  and  the  idiot  to  the 
scholar  ;  even  to  the  deaf  or  the  blind,  or  the  dumb,  or  the  arm- 
less, it  would  be  a  comfort  and  a  blessing,  as  all  could  use  it  to 
advantage. 

We  have  but  to  call  to  mind  the  phonograph  to  remember 
that  attempts  have  been  made  in  this  direction,  but  the  stylus 
of  the  phonograph  makes  indentations  in  a  soft  medium,  such 
as  wax,  from  which  the  sounds  may  in  a  measure  be  reproduced. 
These  indentations,  however,  have  never  been  visually  deciph- 
ered, and  it  is  doubtful  whether  they  ever  will  be.  If  a  magni- 
fied section  at  the  centre  could  be  obtained,  showing  the  varia- 
tions in  the  depth,  etc.,  of  the  indentations,  it  might  then  be 
possible  to  read  them,  but  such  a  plan  would  have  no  useful  ap- 
plication. In  the  successful  sound-writer  the  stylus  or  pen  must 
be  free  to  vibrate,  discharging  a  continuous  jet  of  ink  after  the 
manner  of  the  pen  in  Thompson's,  syphon  recorder  or  in  the 
telephonograph. 


MOONLIGHT  SCHEDULE  FOR  JUNE. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  

P.M. 

I  1.50 

}  3  40 

-> 

A.  M. 

3-30 

3  

A.M. 

1. 00 

1 1 

340 

2.40 

4  

II 

1. 10 

1 1 

3-40 

2.30 

5  

11 

1.40 

It 

3-40 

2.00 

6  

T^Io 

Hght. 

No 

light. 

7  

No  light. 

No 

light. 

8 

No 

light. 

No 

light. 

9  

P.  M.  8.00 

P.  M. 

I  I. GO 

3.00 

10  

1 1 

8.00 

II 

I  1.30 

3-30 

II  

1 1 

8.00 

1 1 

11.50 

3-50 

12  

M 

8.00 

A.  M. 

I  2.20 

4.20 

'3  

II 

8.00 

II 

IS. 40 

4.40 

14  

II 

8.00 

II 

1.00 

5.00 

15  

II 

8.00 

1 1 

1.20 

S.20 

16  

II 

8.00 

1 1 

'•30 

5-3° 

17  

II 

8.00 

1 1 

2.00 

6.00 

18  

II 

8.00 

II 

2.30 

6.30 

'9  

8.00 

II 

3.00 

7.00 

20   

1 1 

8.00 

1 1 

3-40 

7.40 

21  

1 1 

8.00 

1 1 

3.40 

7.40 

22  

II 

8.00. 

1 1 

3-40 

7.40 

23  

11 

8.00 

1 1 

3-40 

7.40 

24  

II 

8.00 

1 1 

3-40 

7.40 

25  

II 

9.00 

II 

3-40 

6.40  ' 

26  

11 

9-30 

II 

3- 40 

6.  lo 

27  

1 1 

10.00 

1 1 

3- 40 

5-40 

28  

II 

10.30 

1 1 

340 

5.10 

29  

11 

1 1. 00 

3-40 

4.40 

30  

II 

1 1.00 

II 

3- 40 

4.40 

Total,  136.50 


The  Consolidated  Railway  and  Light  Co.,  of  New  Westminster,  B.C., 
is  said  to  have  under  consideration  the  con.struction  of  a  trannvay,  to 
connect  New  Westminster  with  Vancouver  and  .'^teveston.  The  dis- 
tance between  the  two  cities,  via  .Steveslon,  is  about  twenty-six  miles. 
The  same  company  is  reported  to  have  made  an  offer  to  the  city  council 
of  New  Westminster  to  light  the  streets  of  that  city  at  twenty-five  per 
cent,  less  cost  than  at  present.  It  is  understood  that  the  construction  of 
the  railway  is  contingent  upon  assistance  in  the  shape  of  a  lK)nu.s  from 
the  city  of  New  Westminster  and  the  municipality  of  Richmond.  It  is 
proposed  to  utilize  the  water  power  at  Seymour  Creek,  and  to  inslal  an 
electric  and  power  plant  at  a  cost  of  about  $200,000,  and  thus  operate 
the  whole  system  from  a  power  house  eslahlishetl  at  Seymour  Creek. 
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.Secretary,  211  Wellington  Street  North. 

Stratpord  Branch  No.  3. — John  Hoy,  President  ;  Samuel  H.  Weir, 
.Secretary. 

Rran'tford  Branch  No.  4. — Meets  2nd  and  4th  Friday  each  month. 
('.   Walker,  President;  Joseph  Ogle,  Secretary,  Brantford  Cordage  Co. 


London  Branch  \'o.  5. — Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  '  F.  Mitchell,  President  ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  Presiaent,  Jos.  Robertson  ;  first  vice- 
president,  H.  Nuttall  ;  second  vice-president,  Jos.  Badger;  secretary,  J.  J. 
York,  Board  of  Trade  Building;  treasurer,  Thos.  Ryan. 

St.  Laurent  t  ranch  No.  2. — Meets  every  Monday  evening  at  43 
Bonsecours  street.  Montreal.  R.  Drouin,  President  ;  Alfred  Latour,  Secre- 
tary, 306  Delisle  street,  St.  Cunegonde. 

Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President  ;  Arthur  Fleming, 
Secretary. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.  J.  Fordyce,  President;  J.  Tuck,  Vice-President;  H.  T.  Flewel- 
ling,  Rec. ■  Secretary ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  stieets;  P'rank  Robert,  President;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. ■ — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.m.  J.  Devlin,  President  ;  A.  Strong, 
.Secretary. 

Winnipeg  Branch  No.  ii. — President,  G.  M.  Hazlett ;  Recording 
Secreiary,  W,  J.  Edwards  ;  Financial  Secretary,  Thos.  Gray. 

Kincardine  BranchNo  12. — Meets  every  Tuesday  at  8  o'clock,  in  the 
Engineer's  Hall,  Waterworks.   President,  Jos.  Walker;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14. — Meets  2nd  and  4th  Wednesday  in 
each  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 

Bkockville  Branch  No.  15. — W.  F.  Chapman,  President ;  James 
Aitkens,  Secretary. 

Carleton  Place  Branch  No.  16. — W,  H.  Routh,  President  ;  A.  M. 
Schofield,  Secreiary. 
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board  of  examiners. 
President,  A.  Ames,  -  -  Brantford,  Out. 

Vice-President,  F.  G.  Mitchell       -       London,  Ont. 
Registrar,  A.  E.  Edkins  -  139  Borden  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  St.,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkins,  a.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  K.  Mackie,  T.  Elliott. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 
Ottawa — Thomas  Wesley. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London — F.  Mitchell. 
Niagara  Falls — W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


The  proposed  exhibilion  at  St.  John,  N.  B.,  the  coming 
autumn,  has  been  named  Canada's  International  Exhibition. 
The  dates  chosen  for  this  Exhibition  are  September  24th  to 
October  4th.  The  Board  of  Management  is  composed  as  fol- 
lows : — W.  C.  Pitfield,  president  ;  A.  S.  Law,  vice-president  ;  Ira 
Cornwall,  vice-president  ;  Jas.  Reynolds,  treasurer  ;  J.  C.  Mit- 
chell, secretary  ;  Chas.  A.  Everett  managing,  director. 


The  Property  Committee  of  the  Toronto  City  Council  have 
very  properly  refused  to  consider  the  request  of  the  Toronto 
Island  Residence  Association,  that  a  clause  be  inserted  in  the 
patents  for  the  water  lots  prohibiting  all  kinds  of  vehicular 
traffic,  and  especially  the  operation  of  a  street  railway  on  the 
Island.  Even  the  persons  who  presented  the  request  will 
probably  be  pleased  a  few  years  hence  that  it  did  not  receive 
favorable  consideration,  as  it  is  well  nigh  certain  that  an  electric 
railway  on  the  Island  will  be  an  accomplished  fact  within  a  few 
years,  and  will  tend  to  enhance  the  already  great  popularity  of 
the  Island  as  a  pleasure  resort. 


The  United  States  Circuit  Court  of  Appeals  at  Boston,  on 
May  i8th,  reversed  the  decision  given  by  Judge  Carpenter  on 
Dec.  1 8th,  1894,  declaring  the  Berliner  telephone  patent  to 
be  invalid.  The  reasons  upon  which  this  decision  is  founded 
have  as  yet  not  been  made  public.  The  Electrical  Engineer, 
commenting  on  the  decision,  remarks  that  while  it  complicates 
the  situation,  it  does  not  appear  to  narrow  the  telephonic  field  of 
opportunity  in  any  essential  particular,  as  recourse  can  always 
be  had  to  the  magneto  telephone,  which  had  already  been  brought 
to  a  high  state  of  perfection  until  its  use  was  rendered  unneces- 
sary by  the  decisions  of  Judge  Carpenter  and  that  of  the  U.  S. 
Supreme  Court  in  the  Bate  case.  The  opinion  prevails  that  the 
Government  will  not  ask  the  .Supreme  Court  to  review  the 
case. 
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The  Executive  Committee  of  the  American  Street  Railway 
Association  held  a  special  meeting  in  New  York  City  a  fortnight 
ago,  to  further  arrangements  for  the  Annual  Convention  to  be 
held  in  Montreal.  It  was  decided  that  the  convention  should 
open  on  Tuesday,  the  1 5th  of  October,  and  contmue  for  four 
days.  Mr.  G.  C.  Cunningham,  manager  of  the  Montreal  Street 
Railway  Co.,  who  is  a  member  of  the  committee,  was  present, 
and  assured  the  committee  that  the  Association  would  receive  a 
hearty  welcome  from  the  citizens  of  Montreal.  Col.  John  N. 
Partridge,  of  Brooklyn,  N.  Y.,  was  elected  secretary  pro  tem.,  to 
fill  the  vacancy  caused  by  the  recent  death  of  the  secretary  of 
the  Association,  the  late  Wm.  J.  Richardson. 


It  now  appears  that  calcium  carbide,  from  which  acetylene 
gas  is  manufactured,  will  cost  at  least  $160  per  ton  exclusive  of 
the  cost  of  the  air  and  water  tight  drums,  in  which  it  is  required 
to  be  packed  for  shipment.  It  will  be  remembered  that  when 
fir.?t  this  new  competitor  of  the  electric  light  was  announced,  the 
cost  of  calcium  carbide  was  placed  at  $30  per  ton,  and  electric 
lighting  concerns  were  in  consequence  somewhat  startled  at  its 
advent.  The  knowledt^e  that  the  cost  will  exceed  ilve  times 
that  sum  should  be  sufficient  to  relax  the  electric  light  man's 
fears,  at  least,  until  the  next  wonderful  discovery  shall  be  an- 
nounced. The  fate  of  such  discoveries  thus  far  has  served  to 
strengthen  the  conviction  that  the  electric  light  has  come  to 
stay. 

The  truth  of  the  wise  man's  saying  that  "A  little  knowledge 
is  a  dangerous  thing"  was  very  well  illustrated  recently  in  the 
proposal  made  by  the  "electrician"  of  a  small  lighting  plant  to 
add  to  the  capacity  of  the  station  by  the  purchase  of  a  new 
alternating  dynamo,  which  should  be  run  in  parallel  with  the  old 
alternator.  Thus  boldly  stated,  the  boldness  of  the  proposition 
does  not  strike  one;  but  when  investigation  shows  that,  in  the 
first  place,  the  speeds  of  the  two  machines  were  such  as  to  pro- 
duce quite  different  periodicities,  and  that,  in  the  second,  the 
old  machine  was  surface  wound,  non-compounded,  while  the 
new  one  is  ironclad  and  compounded,  it  makes  one  wonder 
what  would  have  been  the  result  of  this  parallel  running.  Sup- 
pose them  to  have  had  the  same  frequency,  they  certainly  could 
not  be  expected  to  have  anything  like  the  same  e.m.f.  curves, 
and  the  combining  of  the  two  would  have  given  a  resultant 
curve  that  would  have  been  interesting  to  trace,  if  not  conducive 
to  high  efficiency.  But  add  to  this  dissimilarity  the  further  con- 
dition of  different  frequencies,  and  we  have  something  sublime. 
Let  anyone  draw  a  diagram  for  himself,  both  of  assumed  curves 
and  of  connection  to  feeders,  and  it  will  be  plain  that  while  the 
machines  are  in  step  (which  they  will  be  periodically)  everything 
will  be  all  right ;  but  this  condition  of  affairs  will  be  of  very 
short  duration,  and  by  far  the  larger  part  of  the  time  the  alter- 
nators will  be  more  or  less  short-circuited  through  each  other, 
until,  periodically,  they  will  be  actually  dead  short-circuited ! 
The  "electricians"  of  small  plants  can  amuse  themselves  with 
direct  current  machines,  if  they  like ;  but  they  should  leave 
alternators  and  induction  apparatus  severely  alone. 

The  trolley  is  charged  with  breaking  seriously  into  the  traffic 
hitherto  controlled  by  steam  and  horse-power.  The  bicycle,  on 
the  other  hand,  is  proving  quite  a  formidable  competitor  to  the 
trolley.  In  Denver,  Col.,  competition  from  the  "bike"  has  been 
so  great  that  the  wages  of  mbtormen  have  been  reduced,  and  the 
schedule  of  the  railway  cut  down  at  certain  times  of  the  day,  and 
when  the  weather  is  fine.  The  statement  is  that  there  are  10,000 
bicycles  in  daily  use  m  Denver,  a  city  of  about  110,000  popula- 
tion. It  is  figured,  that  if  each  wheel  takes  only  ten  cents  a  day 
from  the  receipts  of  the  street  railway,  a  loss  of  $1,000  a  day  in 
gross  receipts  takes  place,  or  $3 1 5,000  per  year.  This  is,  perhaps, 
an  exceptional  case,  for  in  Toronto,  where  wheelmen  are  sup- 
posed to  be  on  top,  the  maximum  census  has  placed  the  number 
of  bicycles  in  use  at  not  more  than  10,000.  But  even  in  the 
larger  cities,  where  competition  is  less  likely  to  be  felt,  there  is 
a  noticeable  interference  with  the  daily  business  of  the  trolley. 
It  was  stated  by  a  daily  paper,  that  the  Toronto  Street  Railway 
was  seriously  considering  what  method  could  be  adopted  to  meet 
the  competition  of  the  bicycle  that  is  already  recognized  as  a  factor 
here.  One  suggestion  was  that  cars  be  constructed  to  carry 
bicycles,  so  that  those  planning  a  trip  to  some  of  the  out-lying 


districts  might  have  their  wheels  carried  for  them.  The  sug- 
gestion hardly  seems  a  practical  one  to  wheelmen.  One  thing 
is  certain  that  electrical  power  for  railway  propulsion  has  come 
to  stay,  and  users  of  steam  must  count  it  as  a  leading  element  of 
the  future.  Equally  so,  the  bicycle  has  come  to  stay,  and  street 
railway  comprinies,  and  those  controlling  lines  running  out  into 
suburban  districts,  have  got  to  take  the  wheel  into  consideratic  n 
in  their  plans  for  the  future. 

There  is  so  great  a  difference  between  various  makes  of  arc 
carbons,  as  regards  their  light  giving  qualities,  that  every  arc 
plant  should  make  careful  experimental  tests  totletermme  which 
is  the  best  Un  its  peculiar  conditions,  before  deciding  in  favor  of 
any  one  in  particular.  Carbons,  to  be  thoroughly  satisfactory) 
and  economical  in  use,  must  possess  a  number  of  features,  all  of 
which  require  a  very  great  deal  of  attention,  during  the  various 
processes  of  manufacture,  and  the  finished  article  represents 
years  of  close  study  and  the  result  of  experiments  costing 
hundreds  of  thousands  of  dollars.  It  has  been  shown  by  a  high 
authority  recently,  that  the  light  giving  qualities  of  several  car- 
bons of  different  makes  varied  during  an  experimental  test  among 
themselves,  by  so  much  as  50%,  that  is,  that  of  two  carbons 
tested  under  the  same  conditions  of  current,  pressures,  etc.,  one 
would  give  twice  as  much  light  as  the  other.  If  the  test  had 
also  shown  that  the  light,  and  life,  varied  inversely,  then  there 
would  be  no  advantage  in  using  the  higher  efficiency  carbon 
(unless,  of  course,  customers  were  grumbling  as  to  the  amount 
of  light),  but  they  did  not  show  any  such  relation,  as  holding 
between  carbons  of  different  makes.  On  the  contrary,  they 
showed  that  comparing  make  with  make,  they  were  distinctly 
carbons  that  were  better,  commer(;ially  and  electrically,  than 
others  that  would  give  a  better  light,  and  in  proportion  would 
last  longer  than  others.  A  careful  study  of  the  reasons  for  such 
differences,  led  to  the  very  intelligible  conclusion  that  that  car- 
bon to  the  manufacture  of  which  was  given  the  most  scientific 
attention,  was  the  best  all  round.  It  is  unnecessary  to  more 
than  suggest  that  complex  processes  of  manufacture  necessarily 
impose  a  higher  cost  on  the  finished  product,  and  every  intelli- 
gent station  manager  should  decide  for  himself  after  experi- 
ments, which  is  the  best  for  himself.  Cheapness  is  by  no  means 
desirable  in  electrical  apparatus,  and  there  are  many  station 
managers  who  believe  (and  act  on  their  convictions)  that  a  $700 
carbon  is  more  than  $100  dearer  than  an  $800  one.  The  elec- 
trical machinery  and  apparatus  and  methods  of  to-day  are  the 
outcome  of  the  knowledge  gainer  during  the  last  25  or  30  years 
of  experimental  work,  and  modern  methods  of  station  manage- 
ment are  based  on  the  experience  gained,  often  very  dearly  pur- 
chased, during  a  similar  length  of  tjme.  As  each  detail  is  more 
carefully  studied,  new  directions  are  discovered  in  which  econ- 
omy is  possible,  and  it  behooves  every  intelligent  station  mana- 
ger to  keep  himself  thoroughly  abreast  of  the  advance  taking 
place  along  the  whole  line  of  progress. 


An  unfortunate  accident  occurred  at  the  power-house  of  the 
Toronto  Railway  Company  some  days  ago.  The  electrician, 
from  Chicago,  in  charge  of  the  new  Siemens-Halske  generator, 
that  had  been  placed  in  position  some  three  weeks  previous,  un- 
dertook to  scrape  the  machine  with  a  knife.  The  result  was  that 
the  knife  was  drawn  in  and  the  current  short-circuited  ;  the 
machine  was  badly  damaged,  and  severely  burned  the  attendant. 
The  accident  threw  on  to  the  generator  of  the  Canadian  Gen- 
eral Electric  Company,  which  has  been  doing  excellent  work  for 
the  past  six  months,  so  great  a  strain  that  a  portion  of  the  founda- 
tion gave  way,  and  throwing  some  parts  of  the  machine  out  of 
gear,  considerable  injury  was  done  to  it.  Traffic  on  the  street 
railway  was  for  1  short  time  stopped  and  during  repairs  there 
was  some  restriction  in  the  number  of  cars  running.  The 
Siemens-Halske  machine  had  not  passed  out  of  the  hands  of 
the  electrician  of  the  firm,  who  had  come  on  from  Chicago  to 
furnish  the  usual  tests.  When  the  accident  occurred  and  the 
electrician  in  charge  was  disabled,  in  response  to  a  telegraphic 
message,  Mr.  O.  S.  Lyford,  chief  electrician  of  the  manufacturers, 
came  to  Toronto  to  superintend  repairs.  Within  a  week  ihe 
generator  was  again  in  running  oider,  and  that  of  ihe  Cana'lian 
General  Electric  Company  some  days  before.  In  conversation, 
Mr.  Lyford  remarked  that  so  rapid  has  been  the  growth  of 
electric  power  for  railway  propulsion,  lighting  and  manufacturing 


98 


CAJslADlAJ^     EUEGTRlCflli  fJEWS 


June,  1895 


purposes,  that  those  interested  have  not  realized  the  necessity 
there  is  for  experienced  management  in  handhng  the  business. 
Only  a  week  before  the  more  serious  accident  mentioned  some 
trouble  had  occurred  with  the  Siemens  Halske  generator  through 
the  carelessness  of  an  employee  in  undertaking  to  perform  some 
work,  which,  had  the  necessary  experience  been  possessed, 
would  have  been  executed  in  a  proper  and  skillful  manner. 
Since  the  removal  of  Mr.  Davis,  formerly  electrician  of  the 
Toronto  Railway  Company,  to  Detroit,  there  has  been  no  expert 
electrician  in  charge  of  the  Company's  business.  The  trouble  of 
the  past  week  would  seem  to  indicate  the  unwisdom  of  this 
course,  and  yet  the  Toronto  Railway  Company  is  not  alone  negli- 
gent in  this  important  particular.  The  writer  was  informed  by 
Mr.  Lyford  that  trouble  was  constantly  occurring  in  establish- 
ments where  electricity  was  used  from  the  fact  that  skilled  help 
was  not  employed.  The  impression  is  entertained,  that  if  a  man 
is  a  master  mechanic  it  is  not  difficult  for  him  to  add  to  his 
knowledge  a  perfect  understanding  of  electrical  engineering. 
Experience  is  proving  this  to  be  a  gieat  mistake.  A  comparison 
of  the  methods  pursued  by  the  steam  engineer  in  the  manage- 
ment of  an  engme  or  locomotive  with  those  of  the  majority  of 
men  in  charge  of  electrical  machinery,  shows  a  very  marked 
contrast.  The  engine  or  locomotive  is  cleaned  and  inspected 
every  day,  and  if  only  a  slight  defect  has  become  manifest,  it  is 
put  in  repair  on  the  shortest  possible  notice.  We  feat  that 
nothing  like  the  same  carefulness  is  exeicised  in  the  operation 
of  street  railway  and  other  electrical  machinery. 


The  necessity  for  careful  calculation  of  every  feature  of  an 
electric  lighting  installation,  was  never  more  strikingly  illustrated 
nor  the  danger  of  guessing  more  plainly  shown,  than  in  a  case 
coming  recently  under  the  notice  of  the  writer.  It  was  proposed 
to  add  to  the  capacity  of  a  station,  and  to  extend  the  wiring  into 
several  new  directions,  and  this  necessitated  running  a  new  pair 
of  mains,  and  the  establishment  of  new  centres  of  distribution. 
The  old  wiring  system  had  been  calculated  for  5%  loss,  and  the 
new  machme  was  to  be  overcompounded  for  10%.  It  may  be 
incidentally  mentioned  that  it  was  first  proposed  to  run  these 
two  machines — the  first  an  old  type  uncompounded,  and  the 
second,  a  quite  modern,  high-classed,  compounded  alternator — 
in  parallel, only  for  some  reason  the  electrician  in  charge  hesitated 
and  the  plan  was  not  carried  out.  However,  the  wiring  plan 
was  arranged,  and  was  more  or  less  a  copy  of  the  old  5%  system. 
This  included  a  pair  of  No.  2  mains,  from  the  dynamo  to  the 
main  distributing  point,  and  this  size  was  adopted  for  the  new 
system  to  carry  the  same  amperage,  the  same  distance  as  in  the 
old,  the  reason  being  that  this  was  the  size  "in  the  other  system 
that  had  always  given  good  satisfaction."  So  that  because  No.  2 
wire  was  right  for  5%  loss,  it  would  be  all  right  for  10%  loss.  The 
expression  for  the  proper  size  of  wire  to  carry  any  desired  cur- 
rent, A  any  required  distance,  D  with  an  E.  M.  F.  of  E.,  with 
any  percentage  of  loss  P,  may  be  reduced  to  the  following: 
100- P 

Size  =  C  X  p —  C  being  a  constant  depending  on  A,  and  D, 

and  E,  which  expression  shows  that  the  size  will  vaty,  very 

nearly,  inversely,  as  P.    Taking  this  particular  case  into  con- 

...  r    ,  r         11         1     size  for  5%  lo 

sideration,  we  find  from  the  above,  that  — —  =  ~ 

size  for  10%  9 

...    -  size  p  (100  — p)  P  , 

(the  general  expression  being)^  f    =    ;  ("P"  and 

size  P  (100-  P)  p  ^ 

"  p  "  being  the  two  percentages.)   So  that  the  new  mains  should 

only  have  been  —  ths  the  size  of  the  old  ones,  instead  of  the 
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same  size.  Following  this  up  with  the  particular  data  used,  re- 
sults in  finding  at  the  primary  transformer  terminals,  about  42 
volts  more  than  there  should  be,  and,  taking  the  ratio  of  trans- 
formation into  account,  we  should  get  4%  too  high  voltage  at  the 
lamps.  Every  one  knows  what  the  effect  of  this  will  be.  This 
is  probably  a  very  exceptional  case  of  ignorance  or  carelessness 
— let  us  hope  so  at  least — but  it  serves  to  indicate  the  results  of 
insufficient  care  in  the  calculation  of  a  wiring  system. 

In  connection  with  this  above  calculation,  comes  the  very 
pertinent  question,  "Why  was  5%  loss  used  in  the  first  case,  and 
not  10%  ?"  The  distance  of  transmission  was  over  a  mile,  and 
the  expression  shows  that  less  than  half  the  weight  of  copper 
might  have  been  used,  with  an  appreciable  saving  in  f\r^\  cg5t, 


A  very  easy  calculation  further  shows  that  taking  into  account 
the  slightly  increased  fuel  consumption  required  by  the  5% 
greater  initial  E.  M.  F.,  the  annual  saving  in  interest  and  depre- 
ciation by  so  reducing  the  capital  expenditure,  is  quite  appre- 
ciably greater  than  the  cost  of  the  fuel  increase  required. 
Great  stress  has  been  laid  in  the  columns  of  this  paper 
on  the  necessity  for  carrying  the  strictest  economy  into 
every  detail  of  the  design  and  operation  of  electric  lighting 
and  power  plants,  and  the  instance  here  cited  clearly  shows  the 
results  of  such  rule  of  thumb  methods  of  working.  Each  wiring 
plan  should  be  calculated  for  itself,  and  every  volt  drop  accounted 
for  between  the  brushes  and  the  lamp,  in  order  that  the  terminal 
voltage  may  be  as  required. 


THE  PROPOSED  BELL  TELEPHONE  COMPANY  BUILDING, 
MONTREAL. 

Mention  was  made  in  the  Electrical  New.s  some  months 
ago  of  the  fact  that  the  Bell  Telephone  Company  had  purchased 
a  block  of  land  bounded  by  St.  John,  Notre  Dame  and  Hospital 
streets  in  Montreal,  as  the  site  for  a  magnificent  new  fire-proof 
building,  to  be  erected  in  the  near  future  for  the  company's  use. 
Since  this  announcement  was  made  the  architect  of  the  proposed 
structure,  Mr.  Maxwell,  has  been  busily  engaged  in  designing 
the  building,  and  the  plans  are  now  sufficiently  advanced  for  us 
to  be  able  to  give  our  readers  some  idea  of  what  the  structure 
will  be  like.  The  building  will  have  a  frontage  of  35  feet  on 
Notre  Dame  street,  108  feet  on  St.  John  street,  and  98  feet  on 
Hospital  street,  and  will  be  six  storeys  in  height.  It  will  be 
constructed  of  terra-cotta  ashlar  and  pressed  brick  of  a  light 
salmon  tint,  with  terra-cotta  trimmings,  and  ornamented  in  the 
same  shade  of  color,  and  -vill  be  made  as  thoroughly  fire-proof 
throughout  as  possible.  With  this  object  in  view,  no  stone  or 
wood  will  be  employed  in  the  exterior  of  the  building,  which  will 
be  constructed  entirely  of  steel,  brick  and  terra-cotta.  The  win- 
dows of  the  rooms  in  which  the  telephone  apparatus  is  located 
will  be  protected  by  rolling  steel  shutters.  There  will  be  fire 
escapes  leading  to  the  roof  from  the  operating  room  and  from 
every  story  to  the  basement,  from  whence  a  fire-proof  passage 
will  afford  exit  to  the  street.  In  addition  to  this  there  will  be  a 
stand-pipe  for  fire  purposes,  with  hose  on  each  floor. 

The  floois  and  halls  of  corridors  will  be  laid  with  mosaic. 
The  main  entrance  will  be  on  Notre  Dame  street.  A  corridor 
ten  feet  wide  and  eighteen  feet  high,  panelled  in  marble,  will 
exteii  right  through  the  building  to  Hospital  street. 

T'jT  e  grotmd  floor  of  the  building  will  be  fitted  up  as  a  bank, 
and  will  be  entered  from  the  corner  of  Notre  Dame  and  St. 
John  streets.  The  greater  part  of  the  building  will  be  occupied 
by  the  Bell  Telephone  Company,  the  general  offices  of  the  com- 
pany being  located  on  the  second  floor,  and  the  operating  room 
on  the  fourth  floor.  This  room  will  be  thirty-two  feet  wide  by 
one  hundred  and  twenty-eight  feet  long,  and  will  be  splendidly 
lighted  by  four  windows  on  each  side,  as  well  as  by  sky-lights. 
Opening  off  the  operators'  room  will  be  a  recreation  and  lunch 
room  for  the  operators,  with  steel  lockers  for  each  operator,  ac- 
commodation being  provided  for  125  operators. 

The  third  floor  will  be  occupied  as  a  battery  room.  The 
second  and  fifth  floors  will  be  fitted  up  as  business  offices.  The 
building  will  have  two  elevators  with  a  speed  of  350  feet  per 
minute,  operated  by  electricity. 

The  cost  of  this  magnificent  building  will  be  in  the  neighbor- 
hood of  a  quarter  of  a  million  of  dollars.  It  is  expected  that  the 
structure  will  be  roofed  in  before  the  close  of  the  present  season, 
and  will  be  in  possession  of  the  company  by  the  beginning  of 
May,  1896. 


It  is  said  that  the  Hamilton  Electric  Light  &  Power  Co.  will  refuse 
to' accept  the  city's  offer  of  a  two  years  contract  at  $go.oo  per  light. 
The  company  offer  to  enter  into  a  five  years'  contract  at  $91.25  per 
light. 

The  following  gentlemen  have  been  elected  as  the  Board  of  Direc- 
tors of  the  International  Radial  Railway  Co.,  which  is  seeking  a  charter 
from  the  Dominion  Government:  Alexander  Burns,  M.  A.,  D.  D. , 
Alexander  McKay,  M.  P.;  Thor,.  Bain,  M.  P.,  Dundas  ;  John  Hood- 
less,  Tlios.  Miller,  M.  D.,  J.  E.  O'Reilly,  master  in  chancery  ;  Peter  D. 
Crerar,  M.  A.,  K.  A.  Carpenter,  W.  N.  Myles,  Thomas  Ramsay,  R. 
II.  McKay,  of  McKay  Bros.;  Aid.  A.  II.  McKeown,  J.  K  Smith, 
William  Andrews,  (iuelph,  and  E.  J.  Powell,  London. 
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NEW  NON-MAGNETIC  ARC  LAMP. 

By  W.  K.  Ikisii. 

This  lamp  for  either  constant  current  series,  alternating  or 
constant  potential  circuits  from  any  generator,  is  governed  by 
the  thermal  wire,  lever  and  counteracting  spring  as  usuai,  but 
instead  of  a  clutch  or  rack,  it  employs  a  screw  feed  with  moie 
sensitive  mechanism. 

The  screw  feed  is  a  new,  simple  and  valuable  feature.  It  re- 
tards the  fall  of  the  carbon  so  as  to  prevent  over-feeding,  and  it 
is  not  affected  by  a  dirty  carbon  rod.  The  carbon  rod  carries  at 
its  upper  end  a  traveller  which  engages  in  the  deep  square  cut 
thread  of  a  long  screw,  the  threads  having  a  pitch  of  about  half 
an  inch.  The  traveller  simply  carries  the  rod,  which  is  free  to 
turn  for  convenience  of  trimming. 

The  object  of  the  screw  is  to  maintain  a  slow,  regular  and  con- 
tinuous feed,  so  as  to  obtain  an  absolutely  steady  light  in  place 
of  the  intermittent  feed  and  constantly  varying  c.p.  and  e.  m.  f. 
incidental  to  most  of  the  clutch  and  gear  lamps.  For  constant 
current  series  circuits  the  lamps  are  equipped  with  a  simple 
variable  shunt  resistance  and  an  automatic  switch  which  also 
acts  as  the  cut-out. 

This  device  tends  to  maintain  the  e.  m.  f.  and  current  of  the 
line  constant  in  opposition  to  the  contrary  tendency  of  the  lamp, 
for  as  the  resistance  of  the  arc  increases  the  resistance  of  the 
shunt  will  correspondingly  decrease,  and  vice  versa.  By  em- 
ploying this  automatic  cut-out  and  variable  shunt,  there  is  prac- 
tically no  burning  out  of  the  shunt  coils  or  opening  of  the 
circuit.  The  longer  the  ate,  the  greater  will  the  current  be  pas- 
sing through  the  shunt  and  the  less  its  resistance,  as  the  resist- 
ance shunt  will  automatically  decrease  in  proportion  to  the  in- 
creased resistance  of  the  arc. 

In  the  event  of  the  carbons  breaking,  the  lever  of  the  cut-out 
will  act  and  by  rapid  steps  vary  the  shunt  resistance  until  the 
lever  reaches  the  Ime  terminal  and  makes  a  short  circuit,  when 
the  lamp  and  shunt  will  be  completely  cut  out  of  circuit  and  the 
line  wire  bridged  across.  As  there  is  no  breaking  of  the  circuit 
within  this  lamp,  there  is  no  arcing  or  interference  to  prevent  the 
perfect  working  of  lamps  and  circuit. 

On  starting  a  newly  trimmed  lamp  employing  this  automatic 
switch,  the  current  will,  when  the  hand  switch  is  open,  have  two 
paths — one  through  the  lever  of  cut-out  and  a  small  resistance, 
the  other  through  the  carbons. 

The  resistance  of  the  line  through  the  cut-out  is  made  a  trifle 
higher  than  the  resistance  of  the  lamp  circuit,  so  that  the  auto- 
matic device  may  respond  more  promptly,  and  by  opening  the 
line  force  the  whole  of  the  current  through  the  lamp.  Here 
again  the  current  finds  two  paths,  one  through  the  carbon  and 
the  other  through  the  variable  resistance  shunt. 

The  chimney  top  is  furnished  with  a  cross  arm  and  insulated 
hanger.  The  cross  arm  carries  the  wires  leading  to  the  lamp, 
the  whole  making  a  good  substitute  for  a  hanging  board.  The 
lamp  top,  chimney  and  cross  arm  may  be  considered  as  a  separ- 
ate part  from  the  lamp  proper.  The  top  carries  the  hand  switch 
and  the  automatic  variable  resistance,  contact  plugs,  terminals 
and  wires. 

The  wires  pass  through  insulating  and  water-tight  bushings  to 
the  terminals.  To  this  upper  part  the  lamp  proper  may  be  at- 
tached in  a  simple,  handy  and  rigid  manner,  while  the  upper  part 
is  hanging,  so  that  a  defective  lamp  can  be  removed  and  re- 
placed without  inteifering  with  wires,  s\v'tch  or  circuit.  To  lower 
the  globe  for  trimming  it  is  simply  necessary  to  release  the 
clamping  screw  in  globe  holder,  when  the  globe  may  be  let 
down  until  its  top  is  in  line  with  the  lower  carbon  holder,  at 
which  position  it  will  be  held  by  a  flexible  wire  cord.  When  the 
globe  is  replaced  the  wire  is  coiled  back  into  the  base  of  lamp 
by  the  tension  of  a  spring.  To  remove  the  globe  entirely  it  is 
simply  necessary  to  unscrew  the  thumb  nut  at  the  bottom  so  as 
to  release  the  wire  from  the  holder.  The  cover  is  readily 
lowered  or  removed  by  partly  unscrewing  the  two  thumb  screws 
at  the  side.  A  glass  tube  encircles  the  carbons  to  increase  the 
length  of  their  life  and  keep  down  the  resistance  of  the  arc  by 
excluding  cold  air.  This  lamp  for  all  circuits  is  bug  and  water- 
proof, and  being  practically  sealed,  needs  no  spark  arrester. 


A  branch  of  the  Canadian  Marine  Engineers'  Association  is  in  exist- 
ence at  Halifax,  and  meets  every  Friday  evening  in  Temple  of  Honor, 
in  that  city.    Mr.  W.  B.  Parkes  is  the  secretary. 


SPARKS. 

An  electric  railway  Ijclwcen  Harrie  and  Allandale  is  being  talked  of. 

Messrs.  Dobson  &  Co.  have  become  the  owners  of  the  Cannington 
IClectric  Light  Co. 

Permission  has  been  granted  the  cili/ens  of  Vancoover  to  lay  a  tele- 
graphic cable  to  the  American  side  of  Pugel  sound. 

The  Gananoque  Electric  Light  Co.  are  reported  to  he  replacing  their 
incandescent  circuits  by  wires  of  larger  cross  section. 

Mr.  P.  A.  Lavin,  of  Gait,  has  accepted  a  position  in  connection  with 
the  new  electric  road  now  under  consideration  at  Oshawa. 

The  Toronto  .Street  Railway  Co.,  have  rented  to  campers  thirteen 
old  horse-cars,  which  will  he  used  as  sleeping  tents  at  Victoria  Park. 

The  contract  for  steel  rails  for  the  Guelph  Electric  Railway  has  been 
given  to  Mr.  Geo.  Baker,  of  Hamilton,  representing  the  Illinois  .Steel 
Co.,  of  Chicago. 

The  receipts  of  the  Toronto  Street  Railway  Co.,  on  last  Queen's 
Birthday,  were  $5,700,  being  $1,700  in  excess  of  the  corresponding  day 
of  the  previous  year. 

The  Montreal  Park  &  Island  Railway  have  ordered  a  number  of  new 
cars  for  use  on  their  several  lines.  Work  on  the  St.  Laurent  extension 
will  he  commenced  immediately. 

A  by-law  has  passed  its  second  reading  in  the  City  Council  of  .St. 
Thomas,  to  grant  a  fran;hise  for  the  construction  of  an  electric  street 
railway  through  the  streets  of  that  city. 

Messrs.  Thos.  W.  Ness,  Normgn  Westwood  McLaren  and  Chas. 
Bate  have  been  registered  proprietors  of  Ness,  McLaren  Bate, 
dealers  in  electrical  supplies,  Montreal. 

The  Ottawa  Street  Railway  Co.  have  concluded  an  agreement  under 
which  the  company's  lines  will  be  extended  to  Hintonburg.  The  work 
is  expected  to  be  completed  by  the  first  of  July. 

The  proprietors  of  the'  recently  organiz;ed  Kay  Electric  Mfg.  Co.,  of 
Hamilton,  are  adding  new  machinery  to  their  manufactory,  and  will  in 
future  manufacture  transformers  and  alternating  machinery  for  lighting 
purposes. 

The  Montreal  Street  Railway  Co.  recently  inaugurated  an  all-night 
service.  It  is  reported  that  the  enterprise  of  the  company  has  been 
thus  far  poorly  rewarded,  and  unless  the  traffic  improves  the  service  will 
probably  be  withdrawn. 

At  the  adjourned  annual  meeting  of  the  Toronto  Street  Railway  Co. 
the  following  directors  were  re-elected  :  Wm.  .McKenzie,  Jas.  Ross, 
Geo.  A.  Cox,  Jas.  Gunn  and  H.  A.  Everett.  The  statement  of  earn- 
ings show  a  net  gain  for  April,  '95,  of  $12,116.77. 

Messrs.  W.  J.  Thompson,  O.  Burke,  J.  MacW.  Telfer,  J.  J.  O'Don- 
ohue,  E.  Latimer,  K.  A.  McRae  and  W.  A.  P.  Byrch,  have  passed  the 
examination  for  juniors  in  electricity  and  magnetism  at  the  Toronto 
Technical  School.    Mr.  W.  Hahn  passed  the  senior  examination. 

It  is  announced  that  the  Cataract  Construction  Co.,  of  Niagara  P'alls, 
will  not  undertake  to  deliver  power  even  to  local  consumers  until  their 
second  large  dynamo  shall  be  ready  for  operation.  One  dynamo  is  now 
in  position  and  working  order.  It  is  expected  that  the  company  will  be 
in  a  position  to  furnish  power  by  the  first  of  August. 

Arrangements  have  been  made  under  which  the  Hamilton,  Grimlisy 
&  Beamsville  Electric  Railway  will  make  connection  with  the  Hamilton 
.Steamboat  Co.,  for  the  transfer  of  passengers  and  freight.  There  will 
be  four  freight  deliveries  daily  at  Bartonville,  .Stoney  Creek,  Fruitland, 
Winona,  Grimsby,  Smithville,  Grimsby  Park  and  Beamsville. 

The  construction  of  the  Oshawa  Electric  Street  Railway  is  being  pro- 
ceeded with  by  Messrs.  Ahearn  &  Soper,  of  Ottawa.  Mr.  E.  W. 
D.  Butler  is  overseeing  the  work  on  behalf  of  the  Rathbun  Co.,  of 
Deseronto,  who  are  the  owners  of  the  franchise.  The  road  will  run 
from  the  railway  depot  through  the  town,  with  branch  lines  to  the  prin- 
c\pa.\  manufactories,  and  will  he  principally  used  for  the  transportation 
of  freight. 

A  syndicate  represented  by  Mr.  Beemer  have  made  definite  propo- 
sals to  the  city  council  of  Quebec,  for  an  electric  railway  franchise 
through  the  principal  streets  of  the  city  and  .St.  Roch  ;  the  system  to  be 
connected  with  the  Quebec,  Montmorency  &  Charlebois  Railway.  The 
syndicate  oflered  to  pay  to  the  city  three  per  cent,  of  the  gross  receipts 
foi  two  years,  and  four  per  cent,  for  the  balance  of  thirty  years,  in  con- 
sideration of  a  franchise  being  given  them  for  the  period  mentioned. 

Mr.  J.  S.  Larke,  who  recently  took  up  his  residence  in  Australia,  as 
Commercial  Agent  for  Canada,  has  submitted  to  the  Sydney  Board  of 
Commerce  a  scheme  for  construction  by  (Jreat  Britain,  Canada  and 
Australia,  of  the  proposed  Pacific  cable.  It  is  proposed  to  borrow  eight 
million  dollars,  the  estimated  cost  of  the  work,  on  the  credit  of  the 
countries  interested,  at  two  and  one-half  per  cent.  Mr.  Larke  esti- 
mates that  the  interest,  capital  and  working  expenses  can  be  paid  in 
twenty-five  years  out  of  half  of  the  estimated  business,  at  two  shillings  a 
word.    The  scheme  is  said  to  have  been  well  received. 


lOO 


LEGAL  DECISIONS. 

Toronto  Street  Railway  Co.  v.  Gosnell. — A  decision  of 
the  Supreme  Court  of  Canada  led  the  Toronto  Street  Railway  to 
expect  that  they  mi-ght  have  the  rule  there  laid  down,  that  a  person 
driving  a  team  across  a  steam  railway  track  is  obliged  to  look 
both  ways  before  he  crosses  a  track,  to  see  if  a  car  is  coming, 
applied  to  persons  driving  across  their  tracks  in  Toronto.  The 
Supreme  Court,  however,  did  not  apply  the  same  rule  to  cases 
of  electric  cars  m  cities,  and  where  an  action  was  brought  for 
damages  arising  in  consequence  of  injury  by  a  trolley  car  collid- 
ing with  the  respondent's  team,  and  the  applicants  contended 
that  he  did  not  see  if  the  car  was  coming  before  he  started 
across  the  track,  and  that  his  own  negligence,  therefore,  led  to 
the  accident,  the  respondent  was  held  entitled  to  retain  the  ver- 
dict against  the  company. 

The  Supreme  Court  has  dismissed  the  appeal  of  the  Toronto 
Street  Railway  Co.  from  the  decision  of  the  lower  courts,  under 
which  the  company  were  held  to  be  liable  for  damages  for  in- 
juries caused  by  the  accumulation  of  ice  and  snow  on  the  sides 
of  the  street,  part  of  which  would  come  from  the  railway  tracks, 
and  part  from  the  sidewalks.  The  court  also  dismissed  the  ap- 
peal of  the  company  in  the  case  of  an  employee  named  Bond, 
who  was  awarded  damages  by  the  lower  courts  for  injuries 
sustained  while  engaged  in  coupling  cars  on  the  company's  lines. 
The  court  held  that  the  buffers  of  the  cars,  which  the  respond- 
ent was  coupling  together  when  injured,  were  constructed  on 
different  levels,  and  so  over-lapped  as  not  to  prevent  the  cars 
from  coming  together,  and  that  this  condition  of  affairs  was  suf- 
ficient proof  of  negligence  on  the  part  of  the  company,  in  addi- 
tion to  the  fact  that  the  company  had  received  notice  that  buffers 
were  necessary  for  the  protection  of  their  employees. 


PERSONAL. 

Mr.  T.  Langlois  has  been  appointed  electrical  engineer  for  the  muni- 
cipality of  Maissoneuve. 

Mr.  Alexander  Moffatt,  electrical  ent^ineer,  of  New  York,  was  mar- 
ried recently  to  Miss  Madelin  Spratt,  daughter  of  Mr.  Robt.  Spratt,  of 
Toronto. 

Mr.  J.  C.  Grace,  Secretary-Treasurer  of  the  Toronto  Street  Railway 
Co. ,  has  resumed  his  duties  after  an  absence  of  several  months  in  the  South, 
induced  by  ill  health. 

Mr.  Sam  J.  Heenan,  formerly  with  th*;  Thomson-Houston  Co.,  and 
the  Brooklyn  Street  Railway  Co.,  has  been  appointed  superintendent  of 
the  Yarmouth,  N.  S.,  Street  Railway. 

We  regret  to  announce  the  sudden  death  at  Deseronto,  on  the  19th  of 
April,  of  Mr.  E.  C.  F"rench,  who  until  recently  was  the  Canadian  agent 
at  Montreal  for  the  Babcock  and  Wilcox  Co. 

Mr.  G.  White  Fraser  has  been  appointed  consulting  electrical  en- 
gineer for  the  Guelph  Electric  Railway  and  for  the  corporation  of  the 
town  of  Collingwood,  in  connection  with  the  new  lighting  plant  to  be 
installed  at  that  place. 

Mr.  Eckley  B.  Coxe,  a  portrait  and  sketch  of  whom  as  president  of 
the  American  .Society  of  Mechanical  Engineers,  appeared  in  this  journal 
coincident  with  the  society's  convention  in  Montreal,  died  at  his  home 
in  Drifton,  Pa.,  on  May  13th,  of  pneumonia. 

Mr.  Cecil  Doutre.  secretary  of  the  Montreal  Electric  Club,  has  been 
appointed  electrical  engineer  for  the  Richelieu  and  Ontario  Navigation 
Co.  He  is  at  present  busily  engaged  in  superintending  the  installation 
of  new  lighting  plants  on  six  of  the  company's  steamers.  AD  the  boats 
running  between  Hamilton  and  Montreal  are  to  be  lighted  by  electricity. 


TRADE  NOTES. 

Two  300  h.  p.  tandem  engines  have  been  ordered  from  the  Robb 
Engineering  Co.,  by  the  Halifax  Electric  .Street  R'^ilway  Co. 

The  Richelieu  &  Ontario  Navigation  Co.  has  ordered  five  Robb-Arm- 
strong  engines  for  electric  lighting  lurposes  on  their  steamships. 

The  Halifax  Electric  -Street  Railway  Co.  has  ordered  from  the  Robb 
Engineering  Co.,  two  300  horse-power  tandem  compound  engines. 

The  Toronto  Electrical  Works  announce  that  they  have  commenced 
the  manufacture  of  the  Mcintosh  Current  Controller  for  regulating 
electric  light  currents  for  medical  purposes. 

The  IngersoU  Rock  Drill  Company  have  added  another  branch  to 
their  extensive  works  at  St.  Henry,  in  which  they  are  at  the  |)resent 
time  manufacturing  electric  railway  siJcciallics.  They  have  completed 
a  contract  with  Albert  &  J.  M.  Anderson,  of  Boston,  who  are  perhaps 
the  largest  manufacturers  and  designers  of  this  class  of  machinery,  for 
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the  exclusive  manufacturing  right  in  Canada,  and  our  electric  lines  can 
now  procure  this  class  of  machinery  and  effect  a  saving  of  the  duty. 
Their  advertisement  appears  in  one  of  our  advertisement  columns. 

The  Canadian  General  Electric  Co.  has  ordered  three  100  horse- 
power Robb- Armstrong  engines  with  extension  base  and  outboard  bear- 
ing for  direct  connected  dynamos.  One  of  these  is  to  be  placed  in  the 
building  of  the  T.  Eaton  Co.,  and  the  others  in  the  Union  Station  of 
the  G.  T.  R. ,  Toronto. 

A  handsomely  printed  catalogue,  describing  in  detail  the  Robb- Arm- 
strong engines,  simple,  compound,  tandem  compound  and  cross  compound, 
with  tables  of  dimensions  and  H.  p.  capacity  at  various  initial  pressures 
and  speed  at  the  most  economical  point  of  cut-off,  has  just  been  issued 
by  the  manufacturers,  the  Robb  Engineering  Co.,  Amherst,  Nova  .Scotia. 

The  new  manufacturing  works  of  the  Ottawa  Carbon  and  Porcelain 
Co.  are  rapidly  nearing  completion.  The  buildings  have  a  frontage  of 
300  feet  alongside  the  Canada  Atlantic  Railway  Depot.  The  carbon 
and  porcelain  departments  will  each  occupy  a  distinct  portion  of  the 
building.  The  kilns  are  cylindrical  in  shape  and  forty  feet  high.  The 
works  when  completed  will  be  adapted  in  the  best  possible  way  to  the 
perfect  and  econoirical  production  of  the  products  to  be  manufactured, 
while  the  shipping  facilities  are  first-class.  The  work  is  being  done 
under  the  careful  supervision  of  the  general  manager  of  the  company, 
Mr.  J.  W.  Taylor. 


SPARKS. 

The  New  Brunswick  Telephone  Co. 's  lines  are  being  extended  from 
Moncton  to  Albert. 

Mr.  James  Bonfield  expresses  his  intention  to  establish  a  second  elec- 
tric light  plant  at  Eganville,  Ont. 

A  charter  of  incorporation  is  being  applied  for  by  the  Lindsay  Light, 
Heat  and  Power  Co.,  of  Lindsay,  Ont. 

The  Montmorency  Electric  Light  and  Power-Co.  are  adding  to  their 
plant  two  power  generators,  with  a  combined  capacity  of  600  h.  p. 

The  City  Council  of  Hamilton  invite  tenders  until  the  7th  inst.  for 
lighting  the  city  with  about  400  arc  lights  for  a  term  of  five  years  from 
the  1st  of  .September  next. 

The  foundations  for  the  Mattawa  Electric  Light  and  Power  Co. 's  new 
power  station  are  under  construction.  The  station  building  will  be  con- 
structed of  brick,  and  it  is  expected  will  be  operated  both  night  and  day 
for  the  supply  of  electric  light  and  power. 

It  is  understood  that  negotiations  are  still  going  on  between  the  Can- 
adian Locomotive  and  Engine  Co. ,  of  Kingston,  and  the  Siemens- Halske 
Co.,  of  Chicago,  with  the  object  of  having  the  Siemens-Halske  electrical 
machinery  manufactured  by  the  Locomotive  Company.  The  matter 
will  no  doubt  be  settled  at  an  early  date. 

The  Tagona  Water  and  Light  Co.,  of  Sault  .Ste.  Marie,  have  purchased 
a  monocyclic  plant  from  the  Canadian  General  Electric  Co.,  for  supply- 
ing incandescent  and  arc  lights  and  power  to  the  town.  The  arc  light- 
ing will  be  done  by  60  Helios  alternating  lamps  operated  from  the  low 
pressure  mains. 

There  are  at  present  running  in  France  no  less  than  328  electric  light 
supply  stations.  This  number,  although  considerably  in  excess  of  those 
installed  in  Great  Britain,  does  not  utilise,  in  the  aggregate,  such  a  large 
number  of  horse-power  as  the  English  stations,  the  greater  number 
being  quite  small  works,  and  many  of  them  run  by  means  of  water- 
power. 

A  very  satisfactory  statement  was  presented  at  the  recent  annual 
meeting  of  shareholders  of  the  Northwest  Electric  Co.,  at  Winnipeg. 
The  following  board  of  directors  was  elected  for  the  ensuing  year :  G. 
H.  Strevel,  J.  M.  Graham,  G.  A.  Simpson,  J.  A.  McArthur  and  H. 
Cameron.  G.  H.  Strevel  was  re-elected  president  and  H.  Cameron  re- 
elected manager  and  secretary. 

At  the  first  meeting  of  the  Board  of  Directors  of  the  St.  John  Railway 
Co.,  which  recently  amalgamated  with  the  .St.  John  Gas  Co.,  the  fol- 
lowing officers  were  elected  :  Mr.  James  Ross,  president  ;  J.  Morris 
Robinson,  vice-president,  and  F.  W.  Warren,  secretary-treasurer.  The 
president,  vice-president  and  Mr.  H.  H.  McLean  were  appointed  an 
executive  committee  to  take  general  charge  of  the  business  of  the  com- 
pa  ny. 

It  is  learned  from  the  Ottawa  papers  that  a  very  satisfactory  test  was 
made  a  few  days  ago  in  that  city  of  the  Hubbell  Primary  Battery, 
manufactured  by  the  Hubbell  Battery  Co.,  of  Ottawa.  Mr.  Geo.  A. 
Whistler,  expert  electrician  for  the  United  States  Navy,  Mr.  Geo.  H, 
Hill,  electrician  for  John  Forman,  01  Montreal,  and  Mr.  Dion,  superin- 
tendent of  the  Ottawa  Electric  Light  Co.,  have  given  their  testimony  to 
the  efficiency  of  this  battery,  the  latter  gentleman  stating  that  its  capacity 
per  pound  is  50  per  cent,  greater  than  of  most  storage  batteries  with 
which  he  is  acquainted.  The  manufacturers  propose  lighting  a  C.  P. 
R.  and  C.  A.  R.  pa.ssenger  coach  in  the  near  future  as  a  proof  of  the 
efficiency  of  this  battery. 
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ELECTRIC  LIGHTING  BY  THE  MUNICIPALITY  AND 
BY  CONTRACT. 

The  advisability  or  otherwise  of  municipal  ownership  and 
control  of  electric  lighting  is  engaging  the  attention  of  the  City 
Council  of  St.  Thomas,  Ont.  The  City  Engineer,  Mr.  J.  H. 
Campbell,  was  recently  commissioned  by  the  Council  to  visit  a 
number  of  American  cities  where  municipal  control  of  electric 
lighting  prevails,  and  report  as  to  the  advantages  and  dis. id- 
vantages  of  the  system.  Mr.  Campbell  has  kindly  furnished 
the  Electrical  News  with  a  copy  of  his  report,  which  is  a 
lengthy  document,  and  contains  much  that  is  interesting  on  a 
subject  which  at  present  occupies  considerable  public  attention. 
For  the  information  of  our  readers  we  print  a  synopsis  of  the 
report  as  follows  : — 

To  THE  Chairman  and  Members  of  No.  3  Committee  of  the  Coun- 
GIL  of  the  City  of  St.  Thomas  : 
Gentlemen, — In  compliance  with  a  resolution  passed  at  a  regular  meet- 
ing of  your  Committee  held  on  the  28lh  of  February  last,  and  confirmed  by 
the  City  Council  at  its  meeting  held  on  the  5th  of  March,  requesting  me  to 
prepare  a  plan  of  the  city  showing  the  location  of  ihe  gas  and  electric  street 
lamps  now  in  use,  also  the  location  and  number  of  electric  lamps  required 
for  properly  lighting  the  streets  of  the  city,  together  with  a  report  of  the 
description  and  cost  of  a  municipal  electric  street  lighting  plant,  utilizing 
as  far  as  practicable  the  buildings  and  power  of  the  municipal  waterworks 
system,  an  estimate  of  the  cost  of  operating  and  maintaining  such  a  plant, 
together  with  such  further  information  as  may  be  of  service  in  considering 
the  question  of  street  lightii;g,  I  beg  to  submit  as  follows  : 

plans. 

The  accompanying  plan  shows  the  location  of  the  number  of  electric 
lamps  required  to  efficiently  light  every  portion  of  the  city.  The  radiating 
power  of  each  lamp  of  2,000  candles  is  shown  by  a  red  circle  surrounding 
the  lamps,  which  at  a  glance  will  show  how  completely  the  territory  will 
be  lit  It  will  be  seen  from  the  plan  that  on  account  of  the  irregular  man- 
ner in  which  the  streets  have  been  laid  out  and  the  irregular  intersections  of 
the  streets,  that  more  lamps  are  necessary  than  would  be  required  if  the 
blocks  were  uniform  and  the  intersections  regular.  For  this  reason  I  find 
that  a  less  number  of  lam  s  cannot  be  so  disposed  as  to  cover  the  territory 
and  do  the  lighting  as  efficiently  as  would  be  expected  from  a  municipal 
plant.  The  location  of  the  present  gas  and  electric  lamps  are  also  shown. 
description  of  proposed  plant. 

1.  One  of  the  present  waterworks  boilers  to  be  used  to  generate  the 
necessary  steam.  A  wing  to  the  present  waterworks  building,  containing 
1400  square  feet  of  floor  surface,  to  be  built  at  the  south-east  angle  of  the 
boiler  room  and  to  extend  southerly  to  the  line  of  the  south  end  of  the  filter 
room,  to  provide  space  for  engines,  dynamos  and  necessary  apparatus 
storage  room,  to  have  a  stone  foundation,  brick  walls  and  a  slate  roof. 

2.  One  120  horse-power  tandem  compound  condensing  engine  and  con- 
denser, capable  of  operating  150  regular  arc  lamps  of  2,000  c.  p.  each. 

3.  One  boiler  feed  water  pump  and  heater. 

4.  Two  dynamos  of  a  capacity  of  60  lamps  of  2,000  c.  p.  current,  to 
measure  9.6  amperes  and  fifty  volts  for  each  lamp,  with  provision-  for  an 
additional  dynamo  to  be  provided  with  switches,  by  the  use  of  which  the 
lamps  can  be  burned  at  2,000,  1,600  or  1,200  c.  p. 

5.  One  hundred  arc  lamps. 

6.  Two  circuits  of  Number  4  and  6  B  and  S  insulated  copper  mre. 

7.  Line  poles  to  be  placed  125  feet  apart,  to  be  iron  on  Talbot  street,  and 
cedar,  straight,  planed  and  painted,  on  all  other  streets. 

8.  Lamps  to  be  suspended  in  the  centre  of  the  street  and  wherever  prac- 
ticable at  street  intersections. 

9.  ESTIMATED  COST  OF  THE  PLANT. 

Building   $1,000.00 

120  horse  power  engine  and  condenser   2,800.00 

Heater  and  feed  water  pump   400.00 

Foundation  for  engine   200.00 

Foundation  for  dynamos   300.00 

Boiler  connections   7S.oo 

Two  60  light  dynamos,  2,000  c.  p   3,200.00 

100  arc  lamps,  hoods,  globes,  suspenders,  complete  3,500.00 

121,000  feet  of  insulated  wire  circuit   1,870.00 

68  iron  circuit  poles   1,360.00 

472  cedar  circuit  poles   2,83200 

Cross  arms   150.00 

Insulators   100.00 

Insulator  pins     25.00 

Labor  on  circuit   1,000.00 

Publishing  by-law  and  incidental  expenses   188.00 

Total   $19,000.00 

10.  If  the  plant  is  to  be  constructed  for  street  lighting  only,  the  direct 
system  is  preferable,  but  if  it  is  your  intention  to  do  commercial  lighting,  it 
would  be  advisable  to  adopt  the  alternating  system,  as  both  arc  and  incan- 
descent lights  can  be  furnished  by  the  same  machine,  otherwise  you  would 
be  obliged  to  install  arc  and  incandescent  dynamos  and  separate  circuits. 
If  the  direct  system  is  adopted  public  buildings  could  be  lit  with  arc  lights 
and  opaque  globes. 

I  have  estimated  for  iron  poles  on  Talbot  street  only.  If  you  wish  to  use 
a  greater  number  of  these,  the  additional  cost  will  be  fourteen  dollars  each. 


There  being  a  sufficient  quantity  of  water  in  the  creek  wasted  during  the 
greater  part  of  the  year.  I  have  estimated  on  using  a  low  pressure  engine 
and  condenser,  which  will  prove  a  great  saving  in  the  cost  of  fuel,  as  the 
condenser  can  be  worked  about  eight  months  in  the  year. 

All  the  lamps  will  be  2,000  c.  p.,  but  the  plant  will  be  provided  with 
automatic  regulators  so  that  ihe  lamps,  or  any  circuit  of  lamps,  can  lie  im- 
mediately reduced  to  1,600  or  2,000  c.  p.  if  required,  during  certnin  nights  in 
the  year,  or  after  a  certain  hour  of  the  night,  thus  effecting  a  lurlher  saving 
in  the  cost  of  fuel. 

MAIN'IKNANCE. 

Operating  the  plant  from  the  Waterworks  station  will  be  advantageous 
in  the  matter  of  site  and  buildings,  machinery,  operating  staff,  floor-room, 
use  of  water  for  condenser;  while  10  a  small  extent  it  presents  some  economy 
in  fuel.  This  will,  however,  be  discounted  by  its  greater  di.siance  from  the 
centre  of  electric  distribution,  and  Ihe  extra  wiring  necessary. 

2.  T  he  staff  shall,  in  addition  to  the  men  at  present  employed  at  the 
Waterworks,  consist  o(  one  engine  and  dynamo  lender,  at  a  salary  of  $700 
per  year,  and  two  line-men  and  carboners,  at  $6od  and  $480  per  year  respec- 
tively. 

3.  One  of  the  chief  operating  expenses  is  that  of  fuel.  T  he  amount  of 
coal  required,  as  determined  by  the  American  National  Electric  Light  As- 
sociation, averages,  in  a  well  equipped  station,  five  pounds  per  I.H.P.,  (746 
volts).  On  a  basis  ol  ninety  per  cent,  mechanical  efficiency  for  the  engine 
and  the  same  for  the  dynamo,  one  pound  of  coal  will  produce  120.85  watt 
hours.  The  estimate  which  I  have  prepared  provides  for  two  generators 
working  ten  hours  per  day  each,  producing  9.6  amperes  under  2,500  volts 
pressure,  making  a  total  daily  output  of  480,000  watt  hours.  At  120.85 
watt  hours  per  pound  of  coal,  therefore,  the  amount  of  coal  necessary  is 
3,971  pounds  per  day. 

4.  The  Item  of  depreciation  on  electrical  apparatus  has  been  variously  es- 
timated at  from  six  to  fifteen  per  cent,  of  the  cost  of  the  plant.  A  committee 
of  the  Uniied  States  Congress  placed  it  at  ten  per  cent. ,  and  good  authori- 
ties in  the  United  States  and  Europe  state  that  this  is  a  safe  margin.  In 
my  opinion  ten  per  cent,  should  be  allowed  for  depreciation  of  the  electrical 
apparatus  and  six  per  cent,  for  the  remainder  of  the  plant. 

estimated  COST  of  operation. 

Coal,  3.971  lbs.  per  day,  at  $3.75  per  ton  $2,719  25 

Carbons    560.00 

Salary  of  engineer   700.00 

Salary  of  two  carboners  at  $40  and  $50  per  month   1,080.00 

Cylinder  oil   75.00 

Dynamo  oil   7.00 

Engine  oil  -.   30.00 

Management   200  00 


Waste  and  sundries. 


35-00 


Cost  of  operation  per  year   5,006.25 

Cost  per  lamp  per  year   '  54.0625 

Cost  per  lamp  per  night                                          ....  14.81 

Interest  on  investment,  $19,000,  at  5  per  cent   9^0.00 

Depreciation  on  $7,542  at  6  per  cent   452.52 

Depreciation  on  boiler,  $1,500,  at  6  percent   90.00 

Depreciation  of  $11,458  at  10  per  cent   1,145.80 

Insurance   10.00 


Total  interest  and  depreciation  per  year    2,648.32 

Total  cost  per  annum   8,054.57 

Total  cost  per  lamp  per  annum   80. 54:^7 

Total  cost  per  lamp  per  night   22,06" 

Should  you  determine  to  reduce  the  number  of  lamps  to  75  in  order  to 
lessen  the  annual  outlay,  the  cost  of  the  plant  and  the  total  annual  cost 
of  lighting  would  be  reduced,  although  the  cost  per  lamp  per  annum  would 
be  slightly  increased.  From  the  experience  of  other  cities  I  am  convinced, 
however,  that  it  would  be  false  economy  to  do  so,  as  under  municipal  own- 
ership demands  would  be  made  for  more  lamps,  which  would  ultimately 
reach  the  proposed  number,  entailing  expensive  alterations  and  additions, 
while  portions  of  the  plant  would  be  found  inadequate. 

$7,975  of  the  cost  of  the  proposed  plant  is  taxable,  and  if  owned  by  a 
company,  would,  at  the  present  rate,  16  mills,  amount  to  $127.60  per  an- 
num. Under  municipal  ownership  this  would  in  all  probability  be  lost  to 
the  city,  in  which  event  it  should  be  included  in  the  cost  of  maintenance. 

Following  the  above  is  a  description  of  municipal  lighting 
plants  at  Norwalk,  Conn.,  under  the  operation  of  which  the 
average  cost  per  lamp  per  year  burning  from  dusk  until  i  :3o  or 
2  a.m.,  is  given  as  $64.53X.  A  plant  at  Marblehead,  Mass.,  is 
also  described,  which  having  been  in  operation  but  a  few 
months,  affords  no  data.  Municipal  plants  at  Dunkirk  and 
Jamestown,  N.  Y.,  and  Aurora,  111.,  are  likewise  described.  In 
the  case  of  the  latter  the  cost  per  lamp  per  year  is  stated  to  be 
$53.65. 

The  following  schedule  for  lighting  in  a  number  of  Canadian 
and  American  towns  and  cities  is  embodied  in  the  report  : 

COST  OF  lighting  IN  CANADIAN  CITIE.S. 

No.  of  Cost  per  Cost  per  No.  of  nights 

City                  Lamps.     night,  annum,  allowed  for  moonlight. 

Barrie                         33  $0.28  8-10  $70.00  72 

Kingston                   100       30  8100  96 

BrockviUe                    29       35  94.15  96 

Hamilton                   348       28  102.20  96 

Brantford                    35       23  8.3-95  none. 

Guelph                        90      24!^  79.00  72  water  and  steam. 

Stratford                      73       18  4950  90  do. 

Belleville...                 30       35  94-55  q6  do. 
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No.  of 

City.  Lamps 

Peterborough   77 

Chatham   56 

Gall   ,.  . .  39 

Ottawa   331 

Woodstock   56 

Owen  Sound   30 

London   226 

St.  Thomas   31 

Windsor   108 

Pembroke   13 

Port  Hope   32 

Ingersoll   35 

Renfrew    6 

Perth   26 

Wallaceburg   J7 

Winnipeg   121 

Sarnia   30 


Cost  per  Cost  per 
.  niglit.  annum. 

$75.00 
6.S.  80 
66  00 
64  96 
56.00 

3  '  7-10 
25 


$0.25 
23^ 
22 

23  2-10 


2B 
i4'/2 


90.00 
»i.96 
102  20 

52  93 
65.00 
45.00 
62.50 
91-25 
56  73 
75  00 

1D2.00 
80.00 


No.  of  nights 
allowed  for  moonlight. 
65  water  and  steam. 
85  do. 
65 

85  walerpower. 
to  midnight. 
72  water  power. 
60  do. 

96 

none. 

niuon  to  10  o'clock. 
65  water  power, 
to  midnight, 
to  midnight, 
midnight  water, 
midnight. 

moonlight  all  night, 
moon  all  night. 


AMERICAN  CITIES  LIGHTED  BY  PRIVATE  CONTRACT. 


No.  of 

City.  Lamps. 

AUenlown,  Pa   114 

Auburn   150 

Burlington.  la                            ...  120 

Camden,  N.J   119 

Canton,  0   120 

Coluriibus,  Ga  ,.   40 

Dallas,  Tex   125 

Kalamazoo,  Mich   103 

Leavenworth,  K   87 

Michigan  City,  Ind   100 

Springfield.  Mo   70 

Wilkesbarre,  Pa   99 

Texarcanna,  Ark   31 

Danville,  111   80 

Jacksonville,  111   71 

Streator.  Ill   60 

Komoka,  Ind   56 

Loganport,  Ind   85 

Arkansas  City,  Ark   35 

Fort  Scott,  Kan   75 

Queensbury,  Ky   32 

Augusta,  M   68 

Bath,  M..   31 

Grand  Rapids,  Mich   120 

Lansing,  Mich   100 

Bellaire,  0   52 

Tremont,  0   70 

Killsborough,  0   63 

Lebanon,  Pa   50 

New  Castle,  Pa   50 

S.  Bethlehem,  Pa   55 

Houston,  Tex   92 

Parkersburg,  Trx   59 

Port  Huron,  Mich   88 

Buffalo  ■   1880 

Cincinnati   254 

Detroit   1279 

Binghampton   256 

Syracuse   648 

Cleveland   241 

Lowell,  Mass   325 

Worcester,  Mass   410 

Toledo   600 

Pittsburg   1594 

Albany   600 


Cost  of  each 

per  annum.  Schedule. 

All  night. 
All  night. 
Moonlight. 


$100. 00 

87  5° 
100.00 
146.00 
70. 00 
126.00 
9385 
95.00 
96.00 
75.00 
114.00 
120.00 
160.00 
80. CO 
96.00 
96  00 
100.00 
100.00 
72.00 
80. 00 
110. 00 

76- 33 
125.00 
109.50 
100. 00 
90  00 
70  00 
70  00 
80  00 
80.00 
81.82 
150. 00 
102.00 
100.00 
127.50 
84.90 
136.00 
109.50 
109.50 
88.67 

127-75 
127.75 
100.00 
96.00 
144.17 


All  night. 
All  night. 
All  night. 
All  night. 
Moonlight. 
All  night. 
Moonlight. 
All  night. 
All  night. 
All  night. 
As  ordered. 
All  night. 
All  niyht. 
All  night. 
All  night. 
To  12  P.M. 
Moon,  I  P.M. 
Moonlight. 
9  hours. 
To  I  P.M. 
All  night. 
Moon  all  night. 
Moon  all  night. 

All  night. 
Moon  all  night. 
To  12  P.M. 
All  night. 
Noon  to  12  m. 
All  night. 
All  night. 
Moonlight. 
All  night. 
All  night. 
All  night. 


quoted  in  favor  of  municipal  control,  and  of  D.  E.  Price,  of 
Paris,  111.,  in  favor  of  the  contract  method. 
The  report  concludes  as  follows  : 

The  statistics  regarding  lighting  by  contract  were  obtained  from  various 
electrical  authorities  and  engineering  journals,  which  have,  at  considerable 
expense,  collected  reliable  data  for  use  in  discussing  the  lighting  question. 

The  prices  given  in  the  table  for  lamps  lit  by  private  companies  are 
doubtless  correct,  for  their  prices  were  fixed  by  contract,  and  can  therefore 
be  relied  on,  as  showing  the  whole  cost  to  the  various  cities  for  streetjight- 
ing.  But  in  the  figures  gi\en  as  the  yearly  cost  per  lamp,  where  plants  are 
operated  by  a  city,  we  are  at  once  confronted  by  the  question  whether 
the  estimates  represent  the  entire  cost  to  the  city.  In  general  the  chief 
items  of  error,  whei-e  error  exists,  are  first,  confusion  in  regard  to  interest 
and  depreciation  on  the  investment,  and  second,  where  the  plant  is  operated 
as  an  adjunct  to  the  Waterworks  station,  or  where  private  lights  are  fur- 
nished from  the  same  plant,  the  charging  to  the  street  lights  a  laiger  or 
smaller  sum  than  their  fair  proportion  of  the  total  expenses.  In  the  list  of 
Canadian  cities,  Windsor  is  the  only  one  operating  its  own  plant,  but  the 
cost  given,  fourteen  and  one-half  cents  per  lamp  per  night,  is  so  low  com- 
pared with  other  cities,  operating  under  similar  circumstances,  as  to  con- 
vince me  that  only  the  cost  of  operation  is  given.  From  their  financial  re- 
port of  1894,  I  find  that  the  total  expenses  for  the  year  amounted  to  $6,762.28. 
Of  this  amount  $342  85  was  apparently  expended  in  repairs,  which 
sum  should  be  included  in  the  depreciation  on  the  plant  ;  $500  was  expended 
in  the  purchase  of  a  lot  ;  in  all  $842.85,  which  should  he  deducted  from 
their  cost  of  operation.    1  he  cost  would  then  be  as  follows  : 

Running  expenses  $5,919,43 

Interest  on  cost  of  plant,  $18,000^  at  5  per  cent   900.00 

Depreciation  on  cost  of  plant  at  8  per  cent   1,440.00 


Total  cost  for  1894   $7359-43 

This  amount  is  equal  to  $68. 14  per  lamp  per  annum  or  18?^  per  cent,  per 
lamp  per  night.  The  lamps  are  only  1000  candle  power.  In  considering 
these  tables  it  is  to  be  pointed  out  also  that  a  first-class  electric  lighting 
plant  for  which  contracts  can  be  let  to-day,  is  not  only  better  and  more 
efficient  than  the  first-class  built  five  years  ago,  but  it  also  represents  a 
smaller  expenditure.  It  will  be  noticed  that  there  are  wide  differences  in 
prices  paid  for  street  lighting,  both  by  municipal  plants  and  by  contract. 
To  account  for  this  would  necessitate  an  analysis  of  each  plant,  but  in  gen- 
eral the  divergence  will  be  accounted  for  by  the  differences  in  the  cost  and 
quality  of  coal,  in  the  power  (water  or  steam)  employed,  and  in  the  manage- 
ment ;  in  the  number  and  kind  of  lamps  and  in  the  kind  of  generating  ap- 
paratus, etc. 

It  is  apparent  that  municipal  lighting  plants  are  yearly  increasing  in  num- 
ber, although  there  are  some  reports  of  failures.  The  reason  for  this  in- 
crease is  perhaps  due  in  many  cases  to  the  private  companies  themselves, 
which,  afier  obtaining  a  valuable  franchise,  have  no  other  interest  than  to 
curtail  the  cost  of  operation  at  the  expense  of  good  service  ;  or  it  may  be 
due  to  the  corporations  themselves  insisting  on  a  light  at  a  rate  which  does 
not  afford  a  fair  profit.  If  the  city  would  secure  its  light  from  a  private 
company  at  the  lowest  possible  price,  it  must  make  that  company's  invest- 
ment secure  ;  first,  by  making  us  franchise  for  street  lighting  an  exclusive 
one,  and  second,  by  agreeing  on  some  adjustment  between  the  city  and 
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City. 


Aurora,  III  

Titusville,  Pa  

Jamestown,  N.  Y. . . . 

Ashtabula  


When      Cost  of 


No.  of 


Population.    i„3t^„^^     pi^nt.       Power,  ^amps. 


Madison,  Ind. 
Metropolis,  111 


St.  Peters,  Minn .... 

Batavia,  III   

Bowling  Green,  Ky. . 
West  Troy   

Marshalltown,  la. .  . . 

Elgin,  111  

Dunkirk,  N.  Y  

Mariette,  O  

Chambersburg,  Pa .  . 

Madison,  Ga  

Decatur,  III  

Little  Rock,  Ark  

Marquette,  Mich  

Painesville,  O  


20,000 
8,000 
18,000 

8,300 

8,800 
7,000 

4,000 

12,000 
7,800 
12,900 

8,900 

20,000 
10,000 
8,200 
7,800 
5,000 
17,000 
25,800 


1886  $17,986.12 

1887  9,000.00 
'91  &  '95  62.000.00 


1886 
1892 

1892 


1893 


1890 


9,000 

  7,800 

Note. — Except  where  me 


80,000.00 

20,907.00 
51,000. 00 


40,000.00 
15,000.00 
32,000. 00 

12,000.00 

24,000.00 
19,000.00 
18,000.00 
31 ,000.00 
24,000. 00 
40,000.00 
35,000.00 

70,000.00 

12,000. 00 


Steam, 
do. 
do. 

do. 

do. 
do. 

do. 

do. 
do. 
do. 

do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 

water. 

Steam. 


75 
58 
271 

70 


35 
45 

120 
72 

H3 
64 

no 

75 
no 
144 

40 

105 
210 

TOO 
81 


Cost 
per  lamp 
per  year. 
$  58.00 
57.00 
48.00 
Expenses  nearly 
2000   paid  by  com. 

lights. 
2000  66. 00 

2000  58.00 


Candle 
Power. 

1200 
2000 
1200 


Schedule. 
All  dark  and  cloudy. 

All  night,  every  night. 

Till  3  a.m.  except 
moon. 

Moonlight. 


Do  you  do    eu  ij 

■  ,  Shou  d  a  municipa  ity 
Commercial  ...  h 


Lighting. 
No. 
No. 
No. 


4,200  inc. 


own  its  own  plant. 

Yes,  by  all  means. 
Yes,  by  all  means. 
Yes,  every  lime. 

Yes. 


2000 


45.00  Moonlight. 


No. 
Yes. 

800  inc. 


2000  Com. lights  pay.  Moonlight, 
2000  50.27  Moonlight. 

66. 00 


2000 

1200 

2000 
2000 
2000 
2000 
2000 
2000 
2000 

2000 

2000 


None. 
Moonlight  and  3  a.m. 


64-  93 
43-45 
35-23 

65-  39 
58.00 

100.00 


Moonlight,  all  night. 
8  hr'^.  6min.  per  night. 
All  night. 
Moonlight. 
Moonlight,  all  night. 
Dark  nights. 
M'nlight  and  dark  nights. 
All  night,  every  night, 
(int.  and  dep.)  except  bright  moon. 
40.00       Moonlight,  all  night. 


50.04 


Yes. 
No,  sir. 
No. 

No. 

No. 

No.' 
Yes. 
Yes. 
No. 
No. 

Yes. 

No. 


Yes. 
No. 

Yes,  by  all  means  ; 
franchise    under  no 
circumstances. 
I  do. 
Yes. 

If  managed  properly,  yes. 
Our  experience  has 
been  satisfactory. 
Yes. 

Depends. 
Yes. 

Yes,  if  best  light  wanted. 
Yes. 

Yes,  by  all  means. 
We  consider  it  ad- 
visable. 
Yes. 


ntioned  in  the  above  list  the  cost 
or  depreciation  in 


pet  lamp  per  annum  does  not  include  interest  on  the  investment 
the  value  ot  the  plant. 


All  the  statistics  relating  to  municipal  lighting  were  collected  by  me 
either  personally  or  in  answer  to  a  circular  addressed  to  the  mayors  of  the 
various  cities. 

The  opinions  of  the  mayors  of  Ashtabula,  Ohio,  Aurora,  111., 
Marshalltown,  Iowa,  Marquette,  Mich.,  Titusville,  Pa.,  and  the 
Commissioner  of  Water  and  Li^ht,  Chambersburg,  Pa.,  are 


company  at  the  termination  of  the  franchise,  which  shall  be  equitable  to 
both  parties. 

In  the  general  rules  of  the  Fire  Underwriters  is  the  following  clause  with 
reference  to  operating  an  electric  light  plant  from  the  Waterworks  station  : 
"  The  pumping  station  must  be  an  independent  and  separate  first-class 
building,  unexposed,  and  shall  not  be  used  for  an  electric  light  station  or 
other  purpo.ses."     But  as  a  separate  building  is  to  be  erected  for  thq 
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electrical  apparatus,  no  doubt  satisfactory  Hrrangements  can  be  made.  A 
number  of  American  cities  are  operating  the  electric  light  and  waterworks 
systems  together,  from  six  of  which  I  have  the  following  repoits  : 


No.  of  Cost  per  Cost  of 

City.                              Population.  Lamps.  Lamp.  Plant. 

Bloomington,  111                      20,400  220  $51.60  $73,000 

Madison,  Ga                              5,000  40       58.00  24,000 

Dunkirk,  N.Y                          10,000  75       43-45  19,000 

Marquette,  Mich                        9,000  100  50.04  70,000 

Mariette,  0                               8,200  110  35  23  18,000 

Metropolis,  111                           7,000  40  75  00  51,000 


Reasons  advanced  in  lavor  of  municipal  ownership  : — 

1.  In  the  construction  of  a  municipal  station  the  municipality  saves  the 
profit  that  a  private  company  would  expect  to  make. 

2.  A  city  is  generally  in  a  position  to  borrow  money  at  a  lower  rate  of  in- 
terest than  a  private  company. 

3.  Most  of  the  plants  owned  by  priv,ite  companies  in  the  large  cities 
were  put  in  some  years  ago,  when  the  cost  of  electrical  appliances  was 
greater  that  it  is  to-day,  while  their  efficiency  was  less. 

4.  In  the  construction  of  a  private  plant  capitalists  will  not  risk  investing 
money  unless  they  are  assured  of  good  dividends,  while  all  the  municipality 
requires  is  a  sufficient  return  to  pay  the  cost  of  running,  including  interest 
on  the  outlay,  with  a  margin  for  renewals. 

5.  A  company  operates  usually  under  a  franchise  which  is  not  exclusive, 
and  under  a  contract  which  is  made  for  a  short  term  of  years,  making  it  in- 
admissable  to  venture  capital  unless  the  returns  are  so  large  as  to  warrant 
taking  the  risk. 

6.  There  is  reason  for  believing  that  a  city  can,  bv  letting  contracts  pub- 
licly, erect  more  cheaply  than  a  company  which  obtains  the  machinery  by 
private  contract.  • 

Reasons  advanced  in  opposition  to  municipal  ownership  : 

1.  In  American  cities,  where  state  politics  enter  largely  into  the  Council 
Chamber,  it  is  urged  that  the  situation  is  not  always  favorable  to  the  opera- 
tion of  a  municipal  plant,  but  no  valid  reason  has  been  advanced  why, 
under  the  government  of  a  Canadian  city,  a  municipal  system  of  lighting 
should  not  be  as  economically  managed  as  a  private  plant. 

2.  A  company  furnishing  light,  heat  and  power  being  given  a  secure  fran- 
chise, can,  by  a  slight  additional  investment,  make  the  capacity  of  their 
apparatus  sufficient  to  do  the  municipal  lighting  at  a  much  less  cost  than 
could  a  plant  erected  for  street  lighting  only. 

3.  The  possibility  of  great  advancement  in  electric  generators  and  trans- 
mission in  the  near  future. 

There  are  certain  financial  responsibilities  which  attend  the  ownership  of 
a  municipal  plant,  which  are  deserving  of  careful  consideration.  Among 
these  I  include,  (a)  the  liability  of  loss  from  fire,  (b;  destruction  of  poles  and 
circuit  storm,  (c)  danger  from  a  broken  wire  or  defective  insulation,  and  the 
possibility  of  costly  litigation  resulting,  (d)  damages  from  lightning,  instances 
of  which  I  found  where  as  many  as  three  armatures  were  burned  out  in  the 
course  of  a  year;  with  us  this  would  cost  $1,500;  (e)  the  probability  of 
great  advancement  in  electric  generation  and  transmission  in  the  near 
future. 

A  company  must  estimate  on  a  margin  for  these  risks  and  responsibilities, 
and  very  often  no  doubt  this  margin  is  over-estimated  ;  but  in  order  to  de- 
termine fairly  what  the  cost  to  the  city  will  be,  and  in  comparing  this  cost 
with  the  figures  of  private  companies,  a  reasonable  allowance  should  be 
made  and  added  to  my  estimated  cost  of  operation  and  maintenance. 

After  going  through  some  of  the  largest  manufactories  of  electrical  ap- 
pliances in  America,  and  examining  machinery  now  being  developed,  and 
looking  into  recent  theory  and  practice,  I  am  much  impressed  with  the 
fact  that  our  means  of  utilizing  the  electric  current  has  by  no  means,  as 
some  affirm,  safely  passed  the  experimental  stage,  but  on  the  contrary  the 
electric  domain  is  changing  every  day  ;  old  appliances  ceaselessly  give  way 
to  new  ;  methods  of  production,  distribution  and  utilization  vary  yearly, 
and  we  may  soon  expect  it  to  thrust  a  revolutionary  force  into  the  lighting 
and  power  system,  and  for  this  reason  I  do  not  feel  iri  a  position  to  estimate 
this  margin. 

On  visiting  a  number  of  lighting  plants  owned  by  companies  and  munici- 
palities considered  to  be  modern,  without  exception  I  found  a  large  floor 
space  occupied  by  engines,  shaftings,  pulleys,  belting  and  dynamos,  pre- 
senting a  giddy  maze  ;  and  except  a  few  plants  driven  by  water  wheels, 
gas  engines  and  compressed  air,  this  is  universally  the  case.  Now  each 
step  from  consuming  coal  in  the  furnace  to  the  glow  of  light  is  attended 
with  great  loss.  The  energy  is  frittered  away  through  this  complication  of 
machinery  and  belting 

It  is  argued  that  the  standard  make  of  electric  generators  of  to-day  pos- 
sesses a  mechanical  efficiency  of  about  95  per  cent.,  that  is,  that  every  one 
hundred  horse-power  required  to  turn  the  armatures  will  be  given  back  in 
•the  form  of  95  horse-power  worth  of  current — the  other  five  per  cent,  is 
taken  up  in  mechanical  and  electrical  lo.^ses — and  that,  therefore,  it  is  not 
obvious  that  any  extensive  improvement  can  be  made  in  the  generating 
apparatus.  But  actual  tests  prove  that  barely  five  per  cent,  of  the  current 
produced  manifests  itself,  as  light  in  an  incandescent  lamp.  One  great  ob- 
ject to  be  attained,  is  the  consolidation  of  the  parts  of  machinery  to  prevent 
as  far  as  possible  the  great  loss  of  energy,  and  a  notable  stride  in  this  direc- 
tion is  in  the  machine  now  being  put  on  the  market,  in  which  the  engine 
and  dynamo  is  combined,  yet  leaves  a  complication  of  mechanism  with  a 
dynamo  in  which  some  part  is  not  utilized  every  moment.  With  the  oscil- 
lator, the  recent  great  invention  of  Tesla,  flywheel  generator  balls,  eccentric 
valves,  belting,  etc.,  are  thrown  aside.    The  piston  of  the  engine  is  the  only 


part  doing  work,  and  10  this  is  attached  the  armaliire,  which,  instead  of  re- 
volving between  magnets,  is  simply  darted  in  and  out  of  the  field  of  force. 
It  is  evident  that  such  a  machine  must  have  an  economy  far  beyond  any- 
thing at  present  in  use,  and  it  is  possible  that  when  perfected,  from  its 
simplicity  and  economy,  it  will  render  valueless  the  machinery  of  to-day. 

Efforts  of  electrical  engineers  are  now  being  directed  towards  the  conser- 
vation of  energy  in  the  transmission  of  the  electrical  currents.  When  this 
is  accomplished,  and  it  would  seem  to  be  a  matter  of  a  short  time,  the  vast 
power  of  Niagara  and  others  of  a  similar  character  will  be  turned  to  account, 
and  the  present  system  of  lighting  revolutionized  by  companies  of  central 
distribution  furnishing  cheap  power  for  this  and  like  purposes.  The  Niagara 
company  has  already,  I  understand,  contracted  with  the  city  of  Buffalo  at  a 
rate  of  fifteen  cents  per  lamp  per  night,  and  negotiations  are  In  progress 
with  other  cities,  and  even  this  price  will  be  reduced  as  the  amount  of  work 
increases. 

A  new  arc  lamp  is  now  being  tried,  which  promises  to  make  an  innova- 
tion in  electric  lighting.  It  may  be  said  to  be  a  combination  of  the  incan- 
descent and  arc  principles.  It  is  claimed  that  with  this  lamp,  carbons  of  ordi- 
nary length  will  burn  from  one  hundred  to  two  hundred  hours  instead  of 
ten  or  eighteen  as  now.  The  current  required  to  operate  the  lamp  is  only 
from  four  to  five  amperes  as  distinguised  from  seven  to  ten  commonly  ust-d. 
The  labor  and  carbons,  if  it  meets  the  expectations  of  the  promoters,  will 
effect  a  saving  in  the  cost  of  an  ordinary  plant. 

A  new  illuminant,  a  gas  called  acetylene,  has  recently  been  discovered 
and  is  attracting  much  attention.  Its  illuminating  power  is  240  cand'es, 
whereas  a  like  quantity  of  London  gas  is  only  sixteen  candles.  What  the 
cost  of  this  is  likely  to  be  has  not  yet  been  ascertained,  although  it  is 
claimed  that  it  will  be  very  low. 

I  have  enumeraterl  these  phases  of  electrical  developmeiit  to  show  the  ne- 
cessity of  a  fair  allowance  for  these  trifles. 


THE  TWO-PHASE  SYSTEM. 

To  the  Editor  of  Electricity. 

Dear  Sir, — In  an  editorial  in  your  issue  of  April  loth  you 
say  in  reference  to  the  new  Westinghouse  shop  :  "  Aside  from 
all  this,  these  new  works  unboubtedly  constitute  the  most  com- 
plete electrical  shops  in  the  world  of  any  kmd,  and  the  only  ones 
using  the  two-phase  currents  for  all  operations."  As  to  the  first 
_  part  of  this  statement  it  is  a  matter  of  individual  judgment,  and 
we  have  no  comment  to  make  ;  but  we  are  certainly  astonished 
at  the  latter  part,  as  a  reference  to  your  own  files  would  prove 
its  inaccuracy.  Our  shops  have  long  been  operated  by  two-phase 
currents,  and  entirely  so.  There  is  not  even  a  temporary  use  of 
direct  current  for  elevators  and  cranes.  The  whole  work  is 
done  by  two-phase  currents.  Neither  is  our  apparatus  of  such 
peculiar  design  that  it  can  be  operated  only  at  an  abnormally  low 
frequency.  All  the  apparatus  in  our  shop  is  supplied  from  the 
central  station  of  the  town  by  a  generator  using  the  standard 
frequency  of  16,000  alternations.  It  is  not  necessary  for  us  to 
limit  ourselves,  therefore,  saying  that  our  apparatus  could  also  be 
used  at  Niagara.  It  can  be  used  in  connection  with  any  central 
station,  and  is  being  used  in  connection  with  many.  We  are 
surprised  above  all  that  you  should  undertake  to  decide  the 
legal  question  as  to  the  right  to  use  two  or  three-phase  cur- 
rents for  transmission  purposes.  Surely  an  anti-monopoly  jour- 
nal need  not  start  in  to  create  a  monopoly  in  ad\  :mce  of  the  de- 
cision of  the  courts.  Had  these  statements  appeared  in  a  jour- 
nal known  to  be  biased,  or  to  be  affected  editorially  by  its  ad- 
vertising columns,  we  should  have  passed  them  over  in  silence 
as  of  no  importance.  In  the  millitant  advocate  of  fair  trade, 
however,  they  carry  weight.  We  trust  that,  your  attentio.n  hav- 
ing been  called  to  their  erroneous  nature,  in  your  usual  spirit  of 
fairness  you  will  rectify  them. 

John  F.  Kellv. 

Stanley  Electric  Manufacturing  Co.,  Pittsfield,  Mass. 

The  above  appeared  in  Electricity,  and  the  editor  makes  the 
following  comment  :  We  thank  Mr.  Kelly  for  correcting  us  in 
making  too  sweeping  a  statement,  as  the  Westinghouse  shops 
are  not  "the  only  ones  using  the  two-phase  currents  for  all 
operations."  More  than  a  year  ago  Electricity  published  a  com- 
prehensive write-up  showing  the  application  of  the  S.  K.  C.  two- 
phase  system  in  the  Stanley  works  at  Pittsfield,  which,  we  be- 
lieve, was  the  first  extensive  installation,  and  which  has  worked 
with  perfect  success.  We  regret  the  overstatement,  which  vas 
purely  inadvertent.  In  regard  to  our  remarks  as  to  the  legal 
questions  involved,  we  made  no  attempt  to  anticipate  the  deci- 
sions of  the  courts,  discussing  merely  the  Westinghouse  and 
Monocyclic  systems,  as  a  careful  reading  will  show.  We  stated, 
what  we  knew  to  be  a  fact,  that  the  General  Electric  people  had 
acknowlcdoed  their  Monocyclic  system  to  be  an  infringement  of 
the  Tesla  patents. 
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THE  TIME  SYSTEM  OF  THE  TORONTO  ELECTRIC 
LIGHT  CO. 

Uniform  and  standard  time  has  now  come  to  be  looked  upon 
as  a  necessity.  To  meet  the  growing  demands  for  this  the  Tor- 
onto Electric  Light  Co.  have  inaugurated  a  system  of  time  dis- 
tribution from  their  station  on  the  Esplanade  by  means  of  which 
electrically  driven  clocks  are  located  wherever  desired  in  any 
part  of  the  city,  giving  absolutely  accurate  and  uniform  standard 
time  corresponding  with  the  time  signal  of  the  Toronto  observa- 
tory. The  system  is  an  entirely  new  one,  the  invention  of  Mr. 
J.  J.  Wright.  The  necessary  apparatus — transmitters,  switch- 
boards, etc.,  as  well  as  the  secondary  clocks,  were  constructed 
in  the  machine  shop  of  the  Electric  Light  Company.    Many  of 


CANADIAN  ELECTRICAL  ASSOCIATION. 

The  Executive  of  the  Canadian  Electrical  Association  have 
commenced  the  necessary  preparations  for  the  approaching  an- 
nual convention  to  be  held  in  Ottawa  in  September  next.  The 
exact  date  will  be  fixed  in  the  course  of  a  few  days.  U  is  ex- 
pected that  the  convention  will  take  place  in  the  early  part  of 
the  month.  Advices  from  Ottawa  state  that  the  members  of  the 
Association  resident  in  that  city,  are  enthusiastically  interested 
in  making  the  coming  convention  the  best  that  has  yet  been 
held  under  the  auspices  of  the  Association.  Several  features  in  the 
line  of  entertainment  have  already  been  announced.  His  Excel- 
lency the  Governor-General  has  very  kindlv  placed  at  the  disposal 
of  the  Executive  his  electric  launch  for  a  trip  on  the  Rideau.  Mr. 


the  difficulties  that  have  heretofore  been  met  in  the  distribution 
of  time  signals  have  been  successfully  overcome  in  this  system, 
and  clocks  are  now  in  use  in  the  various  manufacturing  estab- 
lishments, hotels,  offices,  and  on  the  streets  for  the  use  of  the 
railway  company.  The  cost  per  year  to  subscribers  is  nominal, 
and  the  system  bids  fair  to  become  exceedingly  popular.  The 
illustration  is  from  photographs  of  some  of  the  apparatus  and 
shows  different  styles  of  clocks.  In  our  next  issue  we  propose 
to  give  details  of  the  service,  illustrated  by  drawings,  which  we 
think  will  be  of  considerable  interest  to  our  readers.  Patents 
have  been  applied  for  covering  the  main  points  of  the  system. 


Soper  will  give  a  garden  party  at  his  residence,  and  the  Ottawa 
Electric  Railway  Co.,  have  offered  to  do  everything  possible  to 
make  the  event  a  success.  A  local  committee  will  be  appointed 
at  an  early  date  to  complete  arrangements  for  the  entertain- 
ment of  the  visitors.  A  meeting  of  the  Executive  will  shortly  be 
held  to  arrange  for  the  necessary  papers  and  otherwise  to  pro- 
vide an  attractive  programme. 


A  Halifax  dispatch  states  that  the  amalgamation  of  the  Halifax  Street 
Kniiway  Co.  and  the  Halifax  (Jas  Co.,  is  expected  to  be  an  accomplished 
fact  in  the  near  future. 
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THE  BERLIN  AND  WATERLOO  STREET  RAILWAY. 

The  conversion  of  the  Berlin  and  Waterloo  Street  Railway 
from  horses  to  electricity  was  successfully  completed  on  the  i8th 
ultimo.  The  overhead  construction  was  done  under  the  super- 
vision of  Mr.  J.  Lawson,  foreman  of  the  Canadian  General  Elec- 
tric Co.,  with  Mr.  E.  C.  Breithaupt  as  Consulting  Engineer. 
The  car  equipments  are  of  the  C.G.E.  type,  and  the  necessary 
power  is  furnished  by  a  60  K.W.  Edison  bi-polar  generator,  re- 
cently iristalled  by  the  Berlin  Gas  Co.  for  the  purpose. 


THE  GUELPH  ELECTRIC  RAILWAY. 

Mr.  Geo.  Sleeman  has  commenced  active  operations  on  the 
construction  of  his  new  electric  railway  in  Guelph,  and  has 
awarded  the  contract  for  the  entire  electrical  ecjuipment  and 
cars  to  the  Canadian  General  Electric  Co.  About  4>^  miles  of 
the  road  will  be  constructed  this  year,  extending  from  the  Agri- 
cultural College  to  the  Cemetery  in  one  direction  ;  a  second  line 
running  from  Mr.  Sleeman's  brewery  to  the  Grand  Trunk  and 
C.P.R.  depots.  The  power  house  and  car  sheds  adjoining  will 
be  a  solid  stone  structure  of  handsome  design,  with  pits  in  the 
latter  extending  the  full  length  of  the  tracks.  The  site  selected 
is  an  excellent  one,  near  the  brewery,  provided  with  an  ample 
supply  of  water  for  condensing. 

The  track  will  consist  of  561b.  T  rails,  laid  on  squared  cedar 
ties,  and  the  overhead  structure  will  be  for  the  most  part  cross- 
suspension.  The  rolling  stock  at  the  start  will  comprise  three 
closed  and  two  open  cars,  each  of  the  former  being  equipped 
with  two  C.G.E.  800  motors,  mounted  on  Blackwell  trucks.  The 
car  bodies  are  to  be  21  feet  long,  with  removable  vestibules  and 
interior  fittings  of  the  most  elegant  description. 

The  generating  plant  will  consist  initially  of  a  cross-compound 
Wheelock  engine,  driving  a  one  hundred  kilowatt  generator  of 
the  Canadian  General  Electric  Co.'s  multipolar  type. 

Altogether  the  Guelph  road  promises  to  be  when  completed 
at  once  a  credit  to  the  enterprise  of  Mr.  Sleeman  and  a  model 
of  electric  railway  construction. 


THE  INTERURBAN  ELECTRIC  RAILWAY.* 

By  S.  H.  Short. 
Students  in  political  economy  deplore  the  tendency  of  our 
people  to  congregate  in  or  immediately  around  cities,  but  the 
practical  street  railway  man  sees  right  here  one  of  the  greatest 
fields  for  his  work,  with  the  best  promise  of  great  profits,  for 
which  he  is  always  looking.  Every  city  of  more  than  50,000  in- 
habitants has,  just  beyond  its  limits,  within  a  radius  of  fifty  miles, 
a  large  population  more  or  less  dependent  on  it  for  business  and 
supplies.  These  hangers  on  are  more  apt  to  form  their  own 
little  communities  and  villages  than  to  be  entirely  isolated,  and 
these  settlements  are  universally  upon  roads  which  furnish  a 
comfortable  means  of  access  to  the  common  centre.  The  steam 
railroads  have  long  since  catered  to  these  "  outside  citizens  " 
with  local  trains  running  at  short  intervals  during  the  busiest 
portion  of  the  day  ;  but  this  service,  being  expensive  and  limited, 
has  not  quite  satisfied  the  American  people,  who  want  to  go 
just  when  they  please,  as  rapidly  .is  possible  and  for  as  small  a 
sum  as  may  be.  Into  this  ready  made  business  the  interurban 
railway  companies  must  step,  with  all  the  accommodation  of  a 
street  railway,  cheap  fare,  frequent  stoppages  and  more  frequent 
trains,  greater  cleanliness  and  even  higher  speed  than  the  steam 
roads. 

This  service  will  be  found  to  be  of  mutual  benefit  to  both  city 
and  surrounding  country.  It  has  often  been  proved  in  street 
railroading  that  an  increase  in  the  number  of  trains  has  brought 
out  an  immediate  and  entirely  disproportionate  increase  in  the 
travel,  and  this  can  be  easily  accounted  for.  If  it  is  possible  for 
one  to  reach  the  business  centre  easily  and  quickly  from  a  quiet 
home  on  the  outskirts,  where  there  are  no  citv  taxes,  noises  or 
nuisances,  he  will  be  very  apt  to  purchase  such  a  home  and  be 
come  a  regular  patron  of  the  road  which  accommodates  him. 
The  city  has  the  benefit  of  his  money  and  trade,  the  country  of 
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his  beautified  home  and  the  increased  value  of  the  surrounding 
property,  and  the  railway  of  his  goings  to  and  fro,  and  as  we  are 
none  of  us  disinterested,  all  three  can  rejoice.  That  the  electric 
railway,  when  properly  constructed  and  operated,  is  best  adapted 
for  this  interurban  service  is  fast  being  acknowledged  by  all 
classes  of  railroad  men,  and  the  eagerness  of  capital  to  invest  in 
such  undertakings  is  growing  daily.  I  therefore  propose  to  dis- 
cuss the  various  points  developed  in  this  new  branch  of  travel, 
from  the  side  of  the  practical  working,  making  an  effort  to  care 
for  both  the  comfort  of  the  passengers  and  the  assets  of  the 
company. 

After  selecting  the  country  through  which  an  interurban  rail- 
way is  to  be  run,  the  point  of  next  greatest  importance  is,  where 
the  road-bed  should  be  constructed.  There  are  two  possible 
locations,  one  along  the  existing  common  highway,  connecting 
the  termini  of  the  road,  the  other  over  a  private  right  of  way 
similar  to  a  steam  railway.  Each  has  a  number  of  points  in  its 
favor,  and  generally  local  conditions  must  be  considered  in  mak. 
ing  a  decision.  The  latter  is  most  tempting  in  its  freedom  from 
obstructions  consequent  upon  the  general  travel  of  a  highway, 
the  power  to  establish  grades  and  curves,  and  chiefly  the  liberty 
to  maintain  a  high  rate  of  speed.  It  will  be  most  advantageous- 
ly used  when  the  road  is  intended  to  operate  between  a  few  sta- 
tions of  considerable  distance  apart.  But  in  most  cases  it  will 
undoubtedly  be  best  to  adopt  the  public  highway,  as  along  this 
road  will  be  found  the  greatest  number  of  people,  and  upon  them 
the  success  of  the  road  depends.  These  highways  are  usually 
arranged  with  two  roadways,  one  well  macadamized  and  the 
other  a  dirt  road.  On  either  side  of  these  is  often  found  a  con- 
siderable space,  before  the  fence  is  reached,  which  is  used  for 
drainage  purposes,  and  with  very  little  work  one  of  these  spaces 
may  be  prepared  for  the  track. 

In  the  construction  of  the  road  I  would  advocate  as  few 
grades  (never  exceed  5  per  cent.,  or  250  ft.  per  mile)  and  curves 
as  possible,  owing  to  the  high  rate  of  speed  which  it  will  be 
necessary  to  maintain,  but  always  keeping  near  the  highway. 

The  load  oed  itself  should  be  prepared  according  to  the  best 
received  practice  in  steam  railroad  construction — ties  close  to- 
gether— a  sixty  or  seventy  pound  rail  and  stone  or  gravel  ballast, 
with  the  rails  fat  above  the  surface  of  the  road,  which  keeps  them 
clean  and  dry,  affording  good  traction  and  a  smooth  rail.  As  much 
care  should  be  taken  in  holding  the  rails  at  the  joints  and  upon  the 
ties  as  though  steam  passenger  trains  v*-ere  to  be  opeiated  on  the 
line. 

When  a  single  track  road  is  constructed,  sidings  should  be 
provided,  not  only  for  the  passing  of  trains,  but  occasional  ones 
where  cars  may  be  left  for  light  freight  or  market  produce. 
These  sidings  should  be  provided  with  the  latest  and  best  auto- 
matic switching  devices,  or  lock  switches,  with  signal  targets 
and  lamps  attached.  Where  very  high  speed  is  to  be  maintained, 
or  the  trains  to  be  very  frequent,  a  double  track  throughout 
should  invariably  be  constructed,  for,  while  the  outlay  at  first 
may  seem  very  large,  the  greater  convenience,  safety  and  effici- 
ency obtained  will  soon  repay  the  additional  cost. 

The  overhead  trolley  wire  with  the  ordinary  under  running 
trolley  is  undoubtedly  the  only  method  to  be  considered  for  sup- 
plying the  car  with  current.  The  wire  should  be  of  large  size, 
certainly  not  less  than  No.  00  B.  &  S.  It  should  be  held  with 
flexible  supports,  the  best  construction  being  a  cross  wire  at- 
tached to  poles  on  both  sides  of  the  roadway.  Where  this  is  not 
possible  a  single  wire  pole  with  brackets  may  be  used,  but  some 
flexible  support  between  the  trolley  wire  and  the  arm  must  be 
provided  in  order  that  the  trolley  may  be  obliged  to  lift  the 
weight  of  the  wire  at  all  times,  and  the  wive  be  free  to  follow  all 
slight  movements  of  the  trolley  arm. 

The  poles  should  be  put  far  enough  from  the  cars  to  make  it 
impossible  to  reach  them  from  windows  or  platform.  These  same 
poles  can  be  usetl  to  support  the  supply  wires,  and  teleplione 
and  signal  lines  for  the  convenience  of  those  operating  the 
road. 

Regular  stopping-places  should  be  provided  along  the  railway 
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line,  as  it  would  be  out  of  the  question  to  stop  wherever  signalled. 
The  intervals  between  these  stops  should  be  as  great  as  possible 
without  too  seriously  inconveniencing  the  people,  as  the  time 
consumed  m  stopping  and  starting  would  make  large  inroads  on 
the  schedule  time  of  the  trip.  Shelter  should  always  be  provid- 
ed at  these  stations,  and  they  cah  be  lighted  from  the  trolley  wire. 

When  the  interurban  road  enters  large  cities  with  existing 
street  railway  lines,  it  is  generally  possible  to  make  a  traffic  ar- 
rangement whereby  trains  can  be  run  directly  into  the  heart  of 
the  city.  This  should  be  done,  as  it  avoids  discomfort  and  the 
delay  of  a  transfer  of  passengers. 

The  rolling  stock  equipment  for  the  interurban  electric  railway 
requires  most  careful  and  intelligent  consideration.  The  re- 
quirements differ  so  greatly  from  ordinary  street  railway  customs 
that  we  have  little  to  guide  us'save  ordinary  steam  railway  prac- 
tice. I  will,  therefore,  endeavor  to  place  before  you  information 
gained  from  the  use  of  electric  motors  for  tractive  purposes,  and 
apply  it  to  the  new  conditions  met  with  in  this  class  of  work. 
In  almost  every  case  the  interurban  road  enters  into  competition 
with  some  steam  railway,  and  is,  therefore,  called  upon  for  the 
same  or  better  service  ;  so  high  speed  is  the  first  requirement. 

The  cars  should  be  built  like  those  found  most  practicable  for 
passenger  coaches  on  steam  roads.  The  body  should  be  about 
forty  feet  long — fifty,  including  the  platforms — mounted  on 
double  swivel  trucks  which  have  thirty-three  inch  or  thirty-six 
inch  wheels,  with  wide  tread  and  deep  flanges.  The  wheels 
should  all  be  of  the  same  size,  and  the  trucks  centrally  pivoted 
so  the  weight  will  be  equally  distributed  on  all  the  wheels.  The 
trucks  should  be  provided  with,  both  elliptical  and  spiral  springs, 
as  on  all  high  speed  coaches.  Such  a  car  will  seat  fifty  passen- 
gers, hold  100,  weigh,  empty,  about  twelve  tons,  and  about 
twenty  tons  when  filled  with  passengers  and  fitted  with  its  elec- 
trical equipment  of  two  fifty  horse-power  motors.  This  car  will 
run  at  a  speed  of  thirty-five  miles  an  hour  on  the  level,  and 
make  a  schedule  time  of  twenty-five  miles,  including  stops  and 
slow  speed  on  curves  and  grades. 

The  motors  should  be  mounted  one  on  each  truck.  The  con- 
trolling apparatus  should  consist  of  the  ordinary  series  parallel 
controller,  worked  by  hand,  and  an  air  brake  outfit  of  the  regu- 
lar Westinghouse  type,  with  an  air  compressor  operated  by  a 
separate  motor  automatically  controlled  by  the  air  pressure. 

Believing  it  to  be  absolutely  necessary  to  use  air  brakes  on 
these  high  speed  cars  and  trains,  we  have  designed  an  air  com- 
pressor with  a  special  small  motor  to  be  placed  in  the  motor- 
man's  cab.  When  the  air  pressure  reaches  a  point  below  normal 
in  the  main  reservoir,  the  current  is  automatically  turned  on, 
and  the  motor  pumps  in  air  till  the  pressure  is  restored  ;  then 
the  current  is  cut  off  from  the  motor.  This  air  pressure  may  be 
made  to  operate  a  signal  whistle,  and  to  force  water  from  a  tank 
under  the  car  into  wash  basins,  closets  and  drinking  faucets. 

The  train  should  be  lighted  thoroughly  with  incandescent 
lamps,  and  the  interior  finish  should  be  good  quality  and  attrac- 
tive. The  entire  train  is  heated  by  electrrcity  directly,  or  pro- 
bably more  economically  by  hot  water  obtained  by  immersing 
resistance  coils  in  water  tanks  provided  for  the  purpose. 

Trains  of  mor  e  than  two  cars,  of  heavier  cars,  or  requiring 
higher  speed,  must  have  larger  motors,  preferably  of  the  gearless 
type,  but  for  buch  work  as  specified,  the  single  reduction  gear 
motors  are  best  adapted.  All  motors  should  be  as  nearly  spring 
mounted  as  possible,  to  save  destructive  blows  upon  rail  joints 
and  wheels. 

Engineers,  in  dealing  with  problems  in  interurban  railways, 
should  exercise  the  greatest  care  in  making  out  specifications 
for  cars,  motors  and  generating  plants,  as  there  has  been  very 
little  data  obtained  from  larger  motors  than  the  so-called  twenty- 
five  horse  power  machine,  and  their  performance  on  ordinary 
street  railways.  I  take  the  liberty  to  present  a  number  of  facts 
gleaned  from  our  own  experience,  and  all  conformable  with 
regular  practice,  which  may  form  a  basis  for  all  preliminary  cal- 
culations. 

The  standard  motor  will  give  its  full  rated  brake  horse  power 
.  for  one  hour  without  heating  more  than  150  degrees  above  the 
surrounding  air.  This  motor  will  not  run  continuously  doing 
this  work  without  danger  to  its  insulation,  but  it  may  tempor- 
arily, in  starting  or  accelerating  a  train,  take  100  per  cent,  over- 
load without  injury  or  sparking,  while  the  efficiency  at  this  ex- 
treme overload  will  remain  high.    Such  are  its  peculiarities. 


Our  last  problem  is  that  of  the  distribution  of  power  to  our 
railway  system.  It  is  seldom  practicable  to  have  more  than  one 
power  station,  so  it  is  always  best  to  place  the  station  as  near 
the  centre  of  the  line  as  possible,  and  feed  in  both  directions. 
Where  the  line  is  short  and  traffic  not  heavy  this  can  easily  be 
done,  but  when  long,  several  methods  may  be  used  to  maintain 
a  constant  E.  M.  Y. 

The  "booster"  system  is  one  which  may  be  used  where  fuel 
is  inexpensive,  and  consists  in  placing  a  small  series  machine 
on  the  long  feeders,  whose  capacity  is  just  large  enough  to  supply 
the  losses  and  maintain  a  constant  E.  M.  F.  on  the  distant 
trolley.  This  may  be  carried  to  any  extent,  but  it  is  not  econ- 
omical, as  the  extra  watts  are  all  destroyed  by  the  feedeis  and 
do  no  useful  work. 

The  alternating  current  method,  by  which  the  feeders  are 
charged  with  a  pressure  of  2,000  volts  or  more,  and  rotary  trans- 
formers used  at  intervals  to  r'educe  the  pressure  to  500  volts  and 
change  the  current  to  a  direct  one,  is  very  good,  but  the  regulat- 
ing apparatus  is  very  complicated. 

A  more  direct  and  practicable  method,  we  believe,  is  to  have 
an  armature  wound  for  both  tjoo  and  1,500  volts,  with  a  commu- 
tator on  each  side.  This  needs  no  separate  exciter,  and  can  be 
so  designed  as  to  regulate  for  thie  drop  on  the  trolley  feeders 
as  the  load  comes  on,  thus  maintaining  absolutely  the  full  E.  M. 
F.  so  necessary  for  high  speeds. 

I  have  recently  designed  machines  of  this  character  and  be- 
lieve they  will  give  better  results  than  any  other  method  pro- 
posed. 

I  give  below  a  table  comparing  the  amount  of  copper  neces- 
sary in  the  feeders  for  a  fifty-mile  road,  running  trains  of  two 
cars  equipped  with  100  H.  P.  motors,  on  a  half  hour  headway, 
eight  trains  in  operation  at  all  times,  when  fed  from  a  central 
station  at  100  volts  by  the  old  method,  and  with  1,500  volts 
using  sub-stations  with  these  direct  current  transformers. 

RELATIVE  AMOUNT  OF  COPPER  REQUIRED  WITH  AND 
WITHOUT  ROTARY  TRANSFORMERS. 

Figures  based  on  a  50-mile  road,  double  'rack,  8  64-ton  trains, 
each  equipped  with  2  100  H.  P.  motors,  schedule  time  25  miles 
an  hour.    R  of  return      of  total. 


1  CENTRAL 

I  CENTRAL 

I  CENTRAL 

I  CENTRAL 

STATION. 

STATION. 

STATION. 

STATION. 

Ordinary  =,00 

Volt  _ 
Distribution. 

2  Rotary  Trans- 
foriner.s  1,500  Volls 
Transmission; 

4  Rotary  Trans- 
formers 1,500  Volts 
Transmission. 

6  Rotary  Trans- 
formers 1,500  Volts 
Transmission. 

Copper  —  100. 

Copper  =  43.7. 

Copper=23.3. 

Copper=i3.9. 

The  ideal  system  of  transmission,  however,  is  an  alternating 
current  on  the  feeders  at  high  pressure,  stationary  transformers 
at  regular  intervals  between  feeder  .rnd  trolley  lines,  reducing 
the  current  to  500  volts,  and  an  alternating  street  railway  motor 
on  the  cars.  But  the  last  is  not  yet  forthcoming,  and  while  it  is 
possible  to  operate  induction  motors  successfully,  their  tendency 
to  synchronism  renders  them  exceedingly  low  in  efficiency  when 
run  at  varying  speeds,  and  the  controlling  devices  become  very 
complex. 

However,  we  await  the  development  of  the  motor,  which  will 
enable  us  to  extend  our  interurban  railways  into  transcontinental 
lines  speeding  from  ocean  to  ocean  at  100  or  more  miles  an 
hour. 


A  successful  trial  trip  was  recently  made  over  the  newly  constructed 
electric  road  between  the  towns  of  Waterloo  and  Berlin. 

A  proposal  has  been  made  for  the  construction  of  an  electric  railway 
from  Port  Hope  to  Bewdley,  on  Rice  Lake,  a  distance  of  nine  miles. 

Notice  is  given  that  the  Canada  Switch  Mnfg.  Co.,  Limited,  will  ask 
for  authority  to  extend  the  powers  of  the  company  so  as  to  enable  them 
to  engage  in  the  manufacture,  purchase  and  sale  of  all  kinds  of  railway, 
electrical,  chemical  and  contractors'  supplies. 

The  London  City  Council  have  passed  a  by-law  and  draughted  an 
agreement  under  which  the  street  railway  system  of  that  city  may  be 
changed  to  the  electric  system.  A  special  general  meeting  of  the  share- 
holders of  the  street  railway  company  will  be  held  on  the  6th  instant,  to 
ratify  the  by-law  and  agreement,  and  to  take  into  consideration  and  de- 
cide upon  changing  tlio  motive  power  to  electricity,  and  to  authorize  the 
increase  of  the  capital  stock  of  the  company  to  $250,000  and  the  issue 
of  debentures  for  this  aiDOunt. 
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PERSONAL. 

Mr.  G.  W.  Moss,  Vice-President  of  the  Bell 
Telephone  Co.  of  Canada,  died  in  Montreal  on 
May  22nd,  at  the  age  of  fifty-nine  years.  The 
deceased  gentleman  came  to  Canada  from  Lin- 
coln, England,  upwards  of  30  years  ago,  and 
was  for  many  years  prominently  identified  with 
the  dry  goods  trade.  He  was  held  in  highest 
esteem  by  the  business  community.  He  had 
been  in  ill  health  for  nearly  20  years.  At  a 
special  meeting  of  the  directors  of  the  Hell 
Telephone  Co.,  held  on  the  27th  ultimo,  the 
following  entry  was  ordered  to  be  made  on  the 
minute  books  of  the  company  :  "  The  directors 
record  the  death,  on  the  22nd  May,  1895,  of 
their  honored  friend  and  associate,  Geo.  W. 
Moss.  Mr.  Moss  became  a  director  of  the 
company  in  the  year  1881,  and  served  continu- 
ously and  faithfully  for  fourteen  years  Since 
May,  1890,  he  has  filled  the  office  of  vice-presi- 
dent. He  was  a  man  of  remarkable  intelli- 
gence, of  good  business  judgment,  and  most 
generous  impulses.  He  took  a  most  lively  in- 
terest in  the  welfare  of  the  company  and  in  the 
plans  for  its  future  development,  in  all  of  which 
his  advice  was  of  great  value  to  his  associates 
on  the  board,  where  his  place  will  not  be  easily 
filled.  The  directors  place  upon  their  minutes 
this  tribute  of  their  affectionate  remembrance 
of  Mr.  Moss  and  of  sincere  sympathy  with  his 
family  in  their  bereavement  " 


FOR  SALE 

25  Arc  Dynamo,  Reliance  system,  with  wire,  lamps, 
pulleys,  cross-arins,  pins,  etc.;  cheap  for  quick  sale. 
Write  for  prices.  THOMAS.  R.  FOSTER,  T.ua,  Ont. 


SITUATION  WANTED 

ADVERTISER  HAS  HAD  SIX  YEARS'  EX- 
.  perience  in  management  of  rail  and  tramway  traf- 
fic (passenger  and  commodity)  and  would  take  charge 
of  this  department,  or  sole  charge  of  new  or  other  elec- 
tric line ;  energetic  and  capable  ;  age  32  ;  understands 
how  to  'work  up  business  ;  best  of  references  both  as  to 
ability  and  character.  Address  Box  24,  Electrical 
News. 


Straight  Line  Hanger. 


Single  Pull-off. 


Double  Pull-off. 


ELECTRICAL  DEPT. 

[NGERSOLL  ROCK  DRILL  GO. 

164-  St.  James  St. 

^i-^  MONTREAL. 


PUBLICATIONS. 

One  of  the  most  valuable  papers  in  the  June 
Arena  is  "A  Review  of  the  Brooklyn  Street 
Railway  .Strike,"  by  fj.  Kmil  Richler. 

The  Canadian  (ieneral  IClectric  Co.  have  in 
press  a  new  and  most  elaborate  illustrated 
catalogue  of  their  railway,  lighting  and  power 
apparatus. 

It  is  reported  to  be  the  intention  of  the  C. 
I'.  R.  to  construct  an  electric  tramway  from 
Three  Forks  to  Sandon  and  Cody  Creeks, 
B.  C. 


•Mr.  T.  .Silvene,  of  V  ictoria,  B.  C,  a  loco- 
motive engineer  on  the  E.  &  N.  Railway,  has 
.secure<l  a  patent  for  an  air  brake,  which  is 
declared  by  railroad  men  to  be  an  improvement 
on  the  Westinghouse  air  brake.  Mr.  Silvene 
has  already  received  several  handsome  offers 
for  the  purchase  of  his  patent. 

A  pleasure  park  has  been  purclia.sed  by  the 
Kingston  Stieet  Railway  Co.  on  the  outskirts 
of  that  city.  A  new  branch  line  leadini;  thereto 
went  into  o|)eration  on  the  Queen's  Birthday. 
The  Kingston  .Street  Railway  is  in  the  hands 
of  an  enterprising  company,  who  furnish  an 
excellent  .service,  and  it  is  the  boast  of  the 
citizens  that  the  car  equipment  of  the  road  is 
the  finest  in  Canada. 


Dodge  Split  Friction  Clutch 


We  claim  points  of  Superiority  and  Merit 
.   .   .  as  follows  .   .  . 


Perfect  Balance  Positive  Friction 

Easy  of  Adjustment      y    The  Split  Feature 
Excellent  Lubrication 
Repairs  Made  Easy 


^    Reasonable  First  Cost 
Detachable  Sleeve 


WRITE  FOR  ILLUSTRfllED  CfllllLOGUE  AND  DI8G0UNIS 


DODGE  WOOD  SPLIT  PULLEY  GO. 

Office  :    68  King  St.  West,  Toronto 


ELEGTRIG 
WATERWHEEL 
GOVERNOR 


PATENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Governor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


John.LBlaikie  Esq^ 
Pres 


EW.Rathbum  Esi 
Vice.  Pres. 


CONSULTING  ENGIKELRS 

G.C.ROBB  ChiefEngineer  u  ,- a  ,^  nr..-.^.r  ^rriDrkM'rrfc 
A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET,  WEST,    -    -    TORONTO,  ONT. 


1802  Notre  Dame  St. 
138  Hollis  Street 


.  MONTREAL. 
HALIFAX. 

Factories :   Peterborough,  Ont. 


in  Street 
ille  Street 


WINNIPEG. 
VANCOUVER. 


^0  Kilowatt  Set. 


DIRECT  CONNECTED  GENERATORS 

For  Railway  and  Lighting  Service 


Kconom^T  in  Space 
K^conorrL^r  in  Fo^m^er 
E^conom^r  in  ]Repa.ir3 

Sizes  from  2%  to  ISOO  Kilowatt  capacity 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 


MANUFACTURERS  OF 


STANDARD 

ELECTRICAL 

APPARATUS 

(^^^    FOR 


RAILWAY 
LIGHTING 
POWER 
/niNlNG 


The  only  successful  systems  for  the  long-  distance  tFansmission  of  light  and  power  are  the 

THREE-PHASE 


-A-lSriD  THE 


mONOGYGLIG 


 xjsiisrG-  fe- 


TYPE  I  INDUCTION  MOTORS 


INSULATED  WIRES 


Weatherproof 
Rubber  Covered 
Magnet 
Annunciator 
Flexible  Cord 
Cables 


TRANSFORMERS 


Types  :  F.  and  G. 

Oil  Insulation. 

Separate  Iron  Switch 
and  Fuse  Box. 

Highest  Efficiency 

Closest  Regulation 


G.  G.  E.  ALTERNATING  FAN  MOTOR 

E^fficient  •  Coinpa.ct.  •  IDuira.'ble 
nea.sona.TDle  in  Frice 


HIGH  GRADE  INCANDESCENT  LAMPS 


16  c.  p.  25  cents  each,  net 
24    "  30 
34    "  35 


In  lots  of  100 
or  more. 


Write  for  our  New  Illustrated  Catalogues  of  Railway.  Lighting,  and 

Power  Apparatus. 
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SPARKS. 

An  electric  lighting  company  is  being  promoted  at  Sussex,  N.  B.  If 
it  is  decided  to  form  the  company,  the  plant  will  be  got  ready  for  opera- 
tion by  the  first  of  September. 

The  town  of  Hastings  is  to  have  incandescent  light.  A  local  company 
has  taken  the  matter  up  and  closed  a  contract  for  the  necessary  plant 
with  the  Canadian  General  Electric  Co. 

Incorporation  has  been  granted  to  the  Ingersoll  Electric  Light  and 
Power  Co.,  Limited,  with  a  capital  stock  of  $45,000.  The  company 
consists  of: — Messrs.  Stephen  Noxon,  John  Gayfer,  Alfred  E.  Gayfer, 
Henry  Richardson  and  George  E.  Gayfer,  of  Ingersoll. 

A  special  committee  appointed  by  the  Quebec  city  council  to  consider 
and  report  on  the  offers  of  the  syndicate  represented  by  Mr.  Beamer, 
for  the  running  of  electric  cars  through  the  streets  of  the  city,  recom- 
mend that  the  company  be  required  to  make  a  deposit  of  $5,000  with 
the  city  treasurer  on  a  thirty  years'  contract,  that  for  the  first  three  years 
the  company  be  not  required  to  pay  any  percentage  of  receipts  to  the 
city ;  that  for  the  subsequent  twenty-two  years,-  the  company  pay 
to  the  city  four  per  cent,  on  gross  receipts,  and  five  per  cent,  for  the 
remainder  of  the  term  of  the  contract,  the  franchise  not  to  be  an  ex- 
clusive one,  and  the  contract  to  be  renewable  every  five  years  after  the 
expiration  of  the  thirty  years  for  which  it  is  originally  made  ;  the  com- 
pany to  have  three  months  in  which  to  commence  the  construction  of 
extensions  of  lines  in  any  of  the  suburbs  which  may  hereafter  be  annexed 
to  the  city  ;  the  company's  work-shop  to  be  located  in  the  city  of  Quebec; 
cars  to  run  between  6  a.  m.  and  midnight,  or  longer  at  a  speed  not  exceed- 
ing eight  miles  per  hour  ;  and  the  company  is  to  be  responsible  for  any 
damages  resulting  fr6m  negligence  or  otherwise.  In  winter  time,  the 
Company  may,  if  it  chooses,  substitute  sleighs  drawn  by  horses.  A 
model  of  the  proposed  cars  is  to  be  submitted  for  approbation  to  the 
City  Engineer,  and  he  will  fix  the  number  of  persons  to  be  carried  in  each. 
All  expenses  of  laying  the  rails,  &c.,  are  to  be  borne  by  the  company. 
The  first  track  is  to  be  completely  finished  by  January  i,  1897,  and  the 
whole  line  by  June  first,  1898.  The  price  of  a  single  ticket  for  adults 
is  fixed  at  5  cents,  including  transfers,  and  10  cents  after  10  p.  m.  Re- 
duced rates  are  to  be  given  to  children.  Six  tickets  are  to  be  given  for 
25  cents,  and  twenty-five  for  $1.  Each  infraction  of  any  of  these  stip- 
ulations is  to  be  punishable  in  the  Recorder's  Court  by  a  fine  not  exceed- 
ing $40. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  gr^^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OI  HER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH  * 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FiRE  Alarm 
AND  Police  Patrol  Systems. 


Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL; 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets 

WINNIPEG: 
Forrest  Block,  Main  Street. 


Do  not  be  deceived 

by  those  who  claim  abihty  to  furnish  you  with  a  Lamp 
''as  good  as  the  Packard,"  for  we  are  in  a  position  to 
supply  the  Best  Lamp  made,  and  will  prove  our  claims. 

The  "Packard" 

has  been  the  standard  for  three  years,  and  in  their  en- 
deavors to  make  a  sale,  agents  of  other  companies  in- 
variably make  the  above  quoted  statement. 

Any  efficiency  desired  will  be  given  you  .... 
Get  our  prices  on  the  "Packard"  Transformer 

m  FflGKflRD  ELE6TRI6  CO..  Ltd. 

Uanntiiclurers  INCANDESCENT  UMPS,  TRANSFOBMERS,  Elc. 

....  ST.  CATHARINES,  ONT. 
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ROBIN,  SADLER  &  HAWORTH 

mANUFACGURERS  OF 

OAK.TANNED  LEATHER  BELTING 

AON5REAL  T0R0N50 


PULLEYS 
SHAFTING 
HANGERS 


•  MACHINE  •  Steel  Rim  Pulleys  are  practically 
S          MOULDED    ^  unbreakable,  are  lighter  and  easier  on 

^  STEEL  RIM 

•  AND  GRIP 


shaft,  and  cost  same  as  cast  pulleys. 


9  ANY  STYLE  FURNISHED  SPLIT 

TURNED  IN  ANY  LENGTHS  UP  TO  28  FEET. 
SAVING  COUPLINGS.     STEEL  OR  IRON. 
PERFECTLY  TRUE  AND  POLISHED. 
KEY  SEALED  WHEN  DESIRED. 

RING  OILINQ  AND  RESERVOIR  OIL  BEARINGS.  STANDS 
FOR  BEARINGS.     WALL  BOXES.       SPECIALLY  HEAVY 
PATTERNS  FOR  ELECTRIC  WORK.    OUR  SPECIAL 
FACILITIES  SECURE  YOU   LOW  PRICES 
AND    PROMPT  SHIPMENT. 


( 


BRANTFORD, 

CANADA 


)  WATEROUS 


AHEARN  & SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go, 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 
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C.  W.  H  EN  P  ERSON  m"""'"''^"  ""nMor  Electrical  Supplies 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns.  , 

Light  Machinery  and  Commutators.  |     A_A_    T-^l<='iir\r  ^trpf^f 

Electrical  Apparatus  of  all  kinds  Repaired.  j  |       |    |     JjlCUry  ^LlCCL 

Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

Somoff's  Fancy  and  Miniature  Incandescent  Lamps. 


{CORNER  JURORS) 


'  ....  MONTREAL 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 

Telephone  475. 


THE  J.  C.  MCLAREN  BELTING  CO.  mohtreal 


STB  AM  USEBS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal, 


•   .  ,    T^mk  PRO  OF  \ 

ROOFINC 

I LLUSTRATED  C-l^tALpGUE  fWEE/ 

METALLIC  ROOEIHG  (5 

/3M/VO'/»C7Z//7£-/?S.  TO  RQNTO 


THE  WESTON  ELUE  SCRAPER 


■m  SOMETHING  new: 


'T'O  those  who  use  steam  power  the  above  scraper  fills  a  long 
^   felt  want,  and  will  be  a  very  welcome  improvement  on  the 
class  of  flue  cleaners  now  on  the  market. 

Those  who  wish  to  obtain  clean  flues,  with  least  difficulty 
cannot  do  better  than  order  a  Weston  Flue  Scraper. 

cnns.  E,  sf\NTO, 

United  States  General  Manufacturer's  Agent  for  Canada, 

LONDON,  ONTARIO. 


THE  BABCOCK  <fe  WILCOX 

Water  OTu.'be 

STEAA 

«E.flD  OFFICE.: 

416  Board  of  Trade  Building,  Montreal. 


WM.  T.  BONNER,  toAiJioMANAM 

Sliops  at  EelleYille,  Ontario. 


OLD  SERIES,  VOL.  XV.-No.  6.  IIIIV     10QR  PRICE  lO  CENTS 

NEW  SERIES,  VOL.  v.— No.  7.  UUI_T,    I0»0  $1.00  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO. 

CONTRACTING  ELECTRIC  ENGINEERS.——   34  YORK  STREET,  TORONTO,  CIINIIDI 

Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHASE  MOTORS 

SINGLE  TWO  AND  THREE  PHASE  POWER  AND  LIGHT  ALTERNATORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RAILWAY  GENERATORS  AND  STEEL  MOTORS. 

WfVGNER  TRANSFORMERS    x    DUISGf\N  METERS. 


WE  MAKE  A  SPECIALTY  OF  ...  . 


i 


liU=J=i=i=r='=i=i=T=J=t=i=T=J=i=i^^ 

 FOR  

SERIES,  ALTERNATING  AND  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 

^H^cEs^rM^rro^jalTcH"  S  THE  THOMPSON  ELECTRIC  CO. 

i^RICES  FROM   $12  TO  $25    JiACH.        ^        ■  1  TP PJ^,  OUT. 

Write  for  Particulars.  •         |  ....  Manufacturers  all  Wnds  Electrical  Apparatus 

THE  ROYAL  ELECTRIC  CO. 

MONTREAL,  QVE.  westem  office:  TORONTO,  ONT, 

.    ARE  NOW  PREPARED  TO  RECEIVE  ORDERS  FOR  THE  JUSTLY  CELEBRATED 

STANLEY  TRANSFORMERS 

A  xnoney  nrxakex*  fox*  time  Cent]?a.l  Station. 

None  equal  them.  They  increase  station  capacity.  They  diminish  operating  expenses. 

Economy   .   Efficiency  .  Regulation 

.      .  ALSO  A  FULL  LINE  OF 

Electrical  Apparatus,  Arc  Dynamos,  Arc  Lamps,  Railway  Generators,  Railway  Motors, 

"8.  K.  C."  TWO  PHASE  ALTERNATING  GENERATORS  AND  MOTORS 

DIRECl  CURRENl  GENERATORS  AND  MOTORS 

SWITCHBOARDS,  INSTRUMENTS,  WIRE,  ELECTRICAL  SUITHES 

CORRESPONDENCE  SOLICITED  FOR 

Electric  Lighting,  Railway,  Manufacturing  and  Mining  Work,  Isolated  Plants, 
Central  Stations,  Long  Distance  Transmission  for  Light  and  Power. 
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ELECTRIGflL  &NGINEERS 
GEO.  WHITE-FRASER 

C.E.,  D-T.S.,  A.  AM.  INST.  ELEC.  ENG. 

coifauLTisa 

ELECTRICAL  ENGINEER 

Rectric  Railway  and  Electric  Light. 


It  Imperial  Loan  Buildiac 


TORONTO 


E.  GflRL  BREITftftUPT 

CONSULGINe 

Electrtcal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 
and*Ralli!wfy'wofk  ^  BERLIN,  ONT. 

DAVID  A.  STARR 

Electrical  Engrlneer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supi>Ji»s 

Armature  windings  for  al!  systems 
and  general  dynamo  repairs  .  .  . 
OfOce,  431  Board  of  Trade  Buildine,  HORTREAL 

T  E  N  T  3  ^^^^^^^ 

ELECTRICAL  INVENTIONS 

*^  RtDOUT  &  MAYBEE,  »°3  bav  sr.,  toxomto. 

A  pamphlet  on  patents  sent  free. 
"RiDouT  on  Patents,"  price  $5.50,  $6.00. 

JOHN  J.  GARTSHORE  ^  f^o-^rLf^ 


Importer  and  Dealer  in 


STEEL  RfllUS 

New  and  Seeond-Hand.  All  sections. 
Old  Material  Bougrht  and  Sold. 


G.  B.  W.  • 

SPECI«L»T1ES  : 

Leclanclie  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellineton  St.  West,  TORCKTO. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 


WKITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

Toronto. 


publishers 
10  Front  St.  E. 


Eugene  F.  Phillips,  pjealdent. 


John  Cakroll,  Sec.  and  Treas. 


m  F.  mn  mmt 


MAKUFACTtmERS  OP 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  OfHce  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

FfVRf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 

OFFICE  AND  FACTORY : 
New  York  Office :  10  Cortlandt  Street.  iVlnn+l'oal  fXskrtSkAsk 

Providence  R.  I.:  American  Bleetrieal  Works.        ITIUI|  1 1 COly  V^al|aUa* 

TheBeardmore  Belting  Co. 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


39  FRONT  STREET  EAST  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


•Iohn.L.Blaikie  E! 
Pres. 


|W.Rathbun  Es^ 
Vicc.Pjtu. 


CONSULTING  ENGINELRS 

G.C.ROBB  ChiefEncineer   ,,  _ 

A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


TENDERS  WVNTED 


A  Weekly  Journal  of  advance  inlorma-  wBL 
tion  and  public  works. 

The  recognized  medium   for  advertise- 
ments for  ''lenders/ 


iCANADIANCOhfTRACT  RECORD! 

'  v    tORONTO.  & 


riNL 

BANK.Orfl 
COUDT  HOUSE  U 
TBUOSrORErilTINCS 


OFFICE.  SCHOOL. 
RCH&  LODGE  FURNITURE^  -  ,„ 
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CflLCUTT'S 

Boiler  Improvement 


Any  person  using  a  Steam  Boiler  can  save  50  per  cent, 
of  their  fuel  and  get  50  per  cent,  more  power  out  of 
their  boiler  by  having 

MTT'S  ITER-TOBE IPRQVEMNT 

attached.  The  expense  is  only  a  trifle  comi)ared  to  the 
saving  derived.  Send  for  Circular,  Box  55,  Peter- 
borough, Ont. 

Peterboroug-h  Steam 
— Boiler  Company 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

Remington  MacHine  Go. 

Refngerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Enf^ineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 

ALL  WORK  eUARANGEED. 


STEAM  ENGINEERING 

(Stationary,  Locomotive  or  Marine )  ;  Median ic^  ;  Mechanical  iJrawin)^ :  Electricity  ; 
Architecture;  Architectural  Drawing  and  Desii^ninii  ;  Masonry;  Carpentry  and  Join- 
ery ;  Ornamental  and  Structural  Iron  Work  ;  I'tailroad  Engineering  ;  Bridge  Engineer- 
ing ;  Municipal  Engineering  ;  Plumbing  and  Heating ;  Coal  and  Metal  Mining ;  Fros- 
peeling,  and  the  English  liranches.  Students  make  rapid  progress  in  learning  to  Draw 
and  Letter.  'I  he  steam  engineering  course  is  intended  to  C|iialify  engineers  to  secure 
Licenses.    Send  for  Free  Circular,  stating  the  subject  you  wish  to  study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa. 


Dodge  Split  Friction  Clntch 


We  claim  points  of  Superiority  and  Merit 
...  as  follows  .   .  . 


Perfect  Balance 
Easy  of  Adjustment 
Excellent  Lubrication 
Repairs  Made  Easy 


Positive  Friction 
;;jf    The  Split  Feature 

Reasonable  First  Cost 
Detachable  Sleeve 


WRIIE  FOR  ILLUSIRIITED  CfllllLOGllE  AND  DISCOUNIS 


DODGE  WOOD  SPLIT  PULLEY  GO, 

OflFice  :    68  King  St.  West,  Toronto 


VDLCANIZED  FIBRE  CO.  — — -  — 
so.        OP  HARD  YDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL  OFFICE.:  14  DeY  ST.,  NE.W  YORK. 


5BE  GOLDIE  &  m^C6ILLOCM  Cp 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

iOl  MniR!,  ii-iillG  iCHlR!,  811111,  Mil  Hi  8IflV[  iCIlR! 

Fix*e  £i>ncl  Burglar  F»roof  Safes  arxd  Yaixlt  Doors. 


^ci^rYaT  aH^^n-tTon  ^^^^^^         "WHEELOCK"  improved  steam  engine 

^p^^Tai  asw^qsTOri  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

— ^GALT.  ONTARIO. 
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II     Kay  Electpic  Mfg.  Co. 

255  James  St.  N.,  HAMILTON,  ONT. 


"We  are  prepared,  to  f-u.rn.isli  

Uijuanios  of  any  capacity  for  any  voltage  either 

comjiound  or  shunt  wound. 
Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 
Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformer's  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  caj>acity. 
Electrical  Experimeating  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


fi 


I  \  ''ll  li  A  *^ors6  Power,  tor  Electrical 
1  U     1 1  J  I    U  ^^^^^ 

MANUFACTURED  BY 

Fred.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que.  ^^^^i:!^ 

Fartic-u.lars  on.  Application.- 


STEA/n  PUAPS 


For  All  Duties 


••  •  • 


NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monti'eal 


-SOUE,  AGENTS  FOR  PROVINCE.  OF  QUEBE.O- 


THE  JONES  &  MOORE  ELECTRIC  CO. 

Telephone  2310.  manufacturers  of 

DYNRMOS  *  MOTORS  +  SUPPLIES 


"Write  for  Frices 


.146  York  Street,  TORONTO 


C 


Street  Cars 


.  .  .  OUR  SPECIALTY  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PAGGERSON  &.  CORBIN   ST.  CATHARINES,  ONT. 


E 


■"IFPTRIPAI  SIIPPMF^  Lamps,  Wires,  Cords,  Switches, 
^L^L^V^ll\lV_>/-\L^OLJl    1    L^IL^O,    ..  and  Fittings  generally  . 


Get  our  prices  before  buying  .... 
Repairs  made  quickly  and  at  reasonable  prices. 


TORONTO  ELECTRICAL  WORKS 


33, 35, 37  Adelaide  Street  West,  TORONTO 
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IMPROVED  WATER  WHEEL. 

The  accompanying  illustrations  show  a  water  wheel- of  im- 
proved pattern  which  is  being  manufactured  by  Mr.  Robert 
Graham,  of  Ottawa.  The  manufacturer  lays  great  stress  on  the 
fact  that  this  wheel  is  one  solid  casting,  and  that  the  buckets 
are  so  shaped  that  84  per  cent,  of  power  can  and  is  guaranteed, 
being,  it  is  claimed,  the  highest  efficiency  yet  reached.  The 
wheel  being  solid,  the  annoyance  and  expense  of  buckets  getting 
loose  and  falling  out  is  avoided.  The  gate  is  as  easily  worked 
as  a  steam  valve  ;  one- 
half  turn  of  hand  wheel 
turns  the  water  full  on 
or  off,  so  that  any  or- 
dinary governor  will 
secure  a  perfectly 
steady  power,  no  mat- 
ter how  fluctuating  the 
machinery  driven  may 
be. 

The  manufacturer 
claims  for  this  wheel 
superiority  in  the  fol- 
lowing points  : 

(1)  The  ease  with 
which  the  gate  of 
largest  size  wheel  can 
be  closed  under  any 
head  of  water,  as  the 
pressure  of  water  does 
not  in  the  least  affect 
the  working  of  the 
gate. 

(2)  The  mode  of  ap- 
plying and  shutting  off 
the  water  is  so  scien- 
tific that  one  half  turn 
of  the  hand  wheel  does 
the  whole  work,  mak- 
ing it  just  as  easy  to 
start,  stop  and  govern 
as  any  steam  engine. 

(3)  The  construction 
is  such  as  to  almost 
entirely  overcome  de- 
lay and  breakage  of 
machinery  by  sticks 
getting  into  the  wheel. 

(4)  The  absence  of 
complicated  attach- 
ments.    Five  pieces 

include  the  whole  of  wheel  case,  either  with  cylinder  or  register 
gate. 

The  wheel  and  case,  as  well  as  the  mode  of  producing  the 
.  same,  are  covered  by  patents. 

Further  information  may  be  obtained  by  addressing  the 
manufacturer. 


Improved  Water  Whkel,  in  Case,  Manufactured  by  Robt.  Graham,  Ottawa. 


ELECTRIC  LINES  AND  RAILROADS. 

Those  who  keep  track  of  the  companies  formed,  or  projected, 
as  they  appear  in  the  official  gazettes,  says  the  Financial  Chroni- 
cle, of  Montreal,  must  have  been  struck  by  the  number  of  enter- 
prizes  organized,  or  proposed,  for  providing  the  towns  westward 
of  this  city,  with  communication  by  an  electric  car  service.  If 


this  continues  much  longer,  we  shall  be  able  to  reach  the  western 
boundary  of  Ontario  without  travelling  by  either  of  the  existing 
railways,  as  we  could  go  on  from  one  point  to  another  by  the 
local  electric  cars.  Although  this  class  of  service  has  advant- 
ages, and  pleasures,  we  are  inclined  to  think  it  is  in  danger  of 
being  overdone.  It  will  entail  drawbacks,  which  may  develop 
into  more  serious  proportions  than  the  promoters  of  these  lines 
seem  to  forsee.  They  aie  reckoning  upon  the  diversion  of  the 
great  bulk  of  the  passenger  traffic  between  the  two  towns  they 

are  severally  propos- 
ing to  connect  by  an 
electric  service,  away 
from  the  railway  which 
is  now  available.  Were 
this  done,  the  railway 
so  injured  would  cer- 
tainly make  reprisals, 
they  would  cut  off  a 
number  of  trains  from 
stopping  at  such  points 
and  reduce  freight 
handling  facilities 
where  local  competi- 
tion for  passengers  had 
reduced  their  earnings; 
almost  certainly  also, 
they  would  enhance 
freight  rates  to  and 
from  such  points. 
Considering  how  all 
the  towns  from  here  to 
the  Detroit  River  have 
been  built  up  or  de- 
veloped by  railway 
connections,  and  how 
necessary  they  are  for 
business  facilities,  it 
seems  somewhat  un- 
grateful, as  it  must  be 
also  unwise,  to  antago- 
nize the  railway  which 
has  done  such  invalu- 
able service  to  the 
country.  One.  such 
enterprise  that  was  de- 
vised to  cut  off  local 
traffic  from  a  railway 
has  collapsed,  and  the 
people  who  encourage 
it,  have  been  made  to 
pay  for  their  war  on  the  railway,  by  increased  fares  and  shortened 
accommodation.  We  do  not  think  the  municipal  authorities  who 
assist  such  new  lines  are  well  advised,  unless  the  points  pro- 
posed to  be  connected  are  not  served  by  a  railway.  The  mere 
running  to  and  fro  of  the  people  of  two  towns  is  of  very  trifling 
benefit  ;  it  is  a  pleasant  luxury,  not  a  business  necessity  or  a 
help  to  trade.  Investors  who  are  tempted  to  put  money  into 
these  companies,  would  do  well  to  think  twice  before  risking  it 
in  an  enterprise  that  may  prove  to  have  been  based  more  on 
fancy  than  certainty.  One  thing  is  dead  certain,  in  the  case  of 
two  towns  of  unequal  size  being  so  jointed,  the  weaker  one  will 
go  to  the  wall,  as  "shopping  "  is  sure  to  be  drawn  to  the  larger 
place. 
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CURRENTS  OF  ELECTRICITY. 

When  a  difference  of  potential  exists  in  two  places  connected 
by  a  conductor,  or  a  series  of  conducting  bodies,  the  electricity 
will  seek  to  equalize  the  field  and  a  current  will  flow  between 
the  two  points.  The  difference  of  potential  may  be  due  to  sev- 
eral causes,  but  whatever  the  cause  the  current  will  flow.  The 
two  places  may  be  a  few  inches  apart,  as  in  a  wire  from  a  prim- 
ary battery,  or  miles  apart,  as  in  a  transmission  system,  or  in 
the  currents  of  the  earth  or  air.  They  may  be  connected  by  a 
small  copper  wire,  the  pipes  of  the  waterworks  or  gas  company, 
the  rails  of  a  street  railway,  or  by  a  combination  of  a  large  num- 
ber of  conducting  bodies.  This  conductor  may  be  of  large  ca- 
pacity, of  low  resistance,  or  may  be  a  poor  conducting  medium. 

To  designate  the  character  of  a  current,  and  also  a  current 
with  reference  to  its  origin,  various  terms  are  used.  Battery 
current,  dynamo  current,  earth  current,  etc.,  are  terms  used  to 
designate  the  current  from  a  battery,  a  dynamo,  currents  flowing 
through  the  earth  on 
account  of  a  difference 
of  potential  at  different 
points,  etc.  In  the 
production  of  electrici- 
ty for  lighting  and 
power,  two  kinds  of 
current  are  generated, 
distinguished  by  the 
direction  in  which 
they  flow.  The  con- 
tinuous or  direct  cur- 
rent, which  flows  con- 
tinuously in  one  direc- 
tion, and  the  alternat- 
ing or  reversed  cur- 
rent, which  alternates 
the  direction  of  its 
flow,  are  the  currents 
used,  and  these  two 
kinds  include  a  num- 
ber of  classes.  Both 
currents  are  further 
designated  by  the  volt- 
age ;  thus  we  have  a 
500  volt  direct  current, 
no  volt  alternating 
current,  or  any  other 
volt  direct  or  alternat- 
ing current. 

The  alternating  cur- 
rent may  alternate  the 
direction  in  which  it 
flows  ten  .  thousand 
times  a  second,  or 
twenty-five  times  a 
second  ;  this  is  called 
the  frequency  of  its 
alternations.  The  al- 
ternating currents  are 
also  distinguished  by 
the  number  of  phases  in  a  given  period.  When  alternating  cur- 
rents are  generated  by  transmission  considerable  distances,  so 
that  a  current  of  higher  voltage  is  used  on  the  transmission 
lines  than  can  be  used  for  lighting  and  other  purposes,  the 
transformer  is  used  for  securing  a  current  of  higher  or  lower  volt- 
age. The  current  flowing  in  the  primary  wire  of  the  trans- 
former is  called  the  primary  current,  and  that  in  the  secondary 
wire  the  secondary  current. 

A  constant  current  is  an  unvarying  current.  Although  the 
voltage  may  vary,  the  amount  of  current  does  not  change.  In 
series  arc  lighting  systems  the  current  is  universally  constant. 
A  constant  potential  current  is  a  current  whose  voltage  is  con- 
stant, as  found  in  the  multiple  incandescent  lighting  system. 

One  of  the  great  discoveries  made  by  Faraday  was  that  of  in- 
duction or  induced  currents.  While  experimenting  with  elec- 
tricity and  magnetism  he  found  that  if  he  look  a  wire,  joined 
the  ends  and  moved  it  rapidly  in  front  of  a  magnet,  a  current 
would  be  induced  in  the  wire.  This  action  of  the  magnet  is 
called  electro-magnetic  induction.    The  current  is  called  the  in- 


duction or  induced  current  and  it  is  upon  the  principle  discovered 
by  Faraday  that  all  dynamo  electric  machinery  is  based.  If  we 
take  a  coil  of  wire  and  a  bar  magnet  and  pass  the  magnet  rapid- 
ly through  the  coil,  a  current  will  be  induced  in  the  coil,  or  if  we 
move  the  magnet  into  the  coil  and  then  withdraw  it  we  will 
have  a  current  flowing  first  in  one  direction,  and  as  we  withdraw 
it,  in  the  other.  The  more  rapid  the  motion  the  stronger  the 
current. 

This  discovery  was  soon  followed  by  another  of  equal  import- 
ance— that  a  current  of  electricity  whose  strength  is  changing  in 
one  conductor  could  induce  a  current  in  another  conductor 
forming  a  closed  circuit,  and  that  a  current  brought  near  a  con- 
ductor and  then  removed  would  induce  a  current  in  the  second 
conductor.  Suppose  we  have  two  coils  of  wire,  the  terminals  of 
one  connected  to  the  terminals  of  a  primary  battery  and  the  ter- 
minals of  the  second  connected  to  a  galvanometer.  If  these 
coils  are  placed  near  together  with  a  battery  current  flowing 

through  the  first  there 
will  be  no  current  de- 
tected in  the  second. 
If,  however,  we  place 
a  switch  in  the  circuit 
of  the  first  and  open 
and  close  it  rapidly, 
the  galvanometer  will 
show  a  current  in  the 
second  coil.  If  we 
close  the  switch  and 
make  the  coil  approach 
and  recede  from  the 
second  coil,  the  second 
coil  will  have  an  in- 
duced current.  Upon 
this  principle  are  based 
the  alternating  current 
transformer  and  simi- 
lar devices.-Electrical 
Industries. 


Improved  Water-Wheel,  Removed  from  Case 


TESTING  MOISTURE 
IN  STEAM. 

A  METHOD  of  testing 
the  amount  of  moisture 
in  steam  has  been  dis- 
cussed by  the  Institu- 
tion of  Engineers  and 
Shipbuilders,Scotland. 
The  principle  in  this 
case,  more  particularly 
applicable  to  marine 
engines,  consists  in 
comparing  the  saltness 
of  the  steam  with  that 
of  the  water  in  the 
boiler.  The  test,  as 
explained,  is  carried 
out  by  means  of  nitrate 
of  silver,  and  the  reac- 
tion is  so  delicate  that,  with  only  i  per  cent,  of  salt  in  the  boiler, 
I  per  cent,  of  priming  water  can  be  accurately  determined  to 
the  second  decimal.  To  one  part  of  salt  boiler  water  there  is 
added  100  parts  of  pure  condensed  water,  and  into  this  is  poured 
a  small  quantity  of  concentrated  solution  of  yellow  chromate  of 
potash;  then  a  nitrate  of  silver  solution  containing  about  i.io 
per  cent,  of  this  salt  is  slowly  added.  With  each  drop  the  salt 
water  turns  locally  orange  red,  but  this  color  disappears  at  first; 
later  on,  when  all  the  salt  has  been  acted  on,  the  whole  fluid 
changes  color  from  pale  yellow  to  orange.  The  quantity  of 
nitrate  solution  is  noted,  and  then  the  experiment  is  repeated 
on  the  condensed  steam  fiom  the  engine,  undiluted  with  dis- 
tilled water.  The  ratio  of  the  quantities  of  nitrate  of  silver  so- 
lution used  in  the  two  tests  expresses  the  amount  in  per  cent. 


Mr.  Theophile  Viau,  the  chief  promoter  of  the  electric  railway 
scheme  between  Hull  and  Aylmer,  states  that  the  construction 
of  the  road  will  certainly  be  commenced  this  summer,  probably 
within  the  next  month. 
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UTILIZATION  OF  NIAGARA  FALLS  POWER  ON  THE 
CANADIAN  SIDE. 

We  reproduce  herewith  from  a  recent  issue  of  the  New  York 
Electrical  Engineer,  a  diagram  showing  the  method  to  be 
adopted  for  the  utilization  of  the  power  of  the  Niaj^aia  Falls  on 
the  Canadian  side  of  the  river.  This  plan  is  said  to  have  been 
approved  by  the  Ontario  Government.  The  work  will  be  car- 
ried oa  by  a  company  which  is  m  close  affiliation  with  the 
Niagara  Falls  Power  Co.,  on  the  American  side. 

By  reference  to  the  plant,  it  will  be  seen  that  it  is  proposed  to 
erect  two  power  houses,  each  having  a  capacity  of  125,000  horse 
power,  and  fed  by  a  separate  canal.  The  water  discharged  by 
the  turbines  will  be  carried  through  tunnels  300  to  800  feet  in 
length  respectively  to  the  outlet. 

The  construction  of  the  works  on  the  Canadian  side  of  the 
river  will  be  very  much  less  expensive  than  those  on  the  Ameri 
can  side,  where  an  enormous  amount  of  money  has  been  ex- 
pended. 


WHY  LIGHTNING  ARRESTERS  SOMETIMES  FAIL. 

The  failure  of  lightning  arresters  is  too  often  due  to  careless 
installation.    It  may  be  instructive,  says  Alexander  J.  Wurtz  in 


THE  TORONTO  RAILWAY  COMPANY'S  ELECTRICIAN. 

ICdilcjr  I'll.hC  TKICAI.  Nkws. 

Sir, — In  your  last  issue  you  make  some  remarks  on  the  care 
of  apparatus  at  the  power  house  of  the  Toronto  .Street  Railway 
Co.,  which  in  my  opinion  are  somewhat  unfaii  to  the  men  in 
charge  of  the  machinery.  I  do  not  think  vou  would  do  any  man 
an  intentional  injustice,  and  therefore  ask  you  to  look  more 
closely  into  the  matter,  and  if  you  find  that  injustice  has  been 
done,  to  make  amends  in  as  public  a  manner  as  the  original 
reflection  was  made. 

You  state  by  inference  that  since  Mr.  Davis  was  removed,  that 
there  has  been  no  expert  electrician  in  charge  of  the  company's 
business.  This  may  be  so,  depending  of  course  on  your  idea  of 
what  an  "  expert  electrician  "  is.  I  understand  that  the  same 
man  is  in  charge  of  the  dynamos  who  has  been  in  charge  since 
the  establishment  of  the  railway  plant,  and  if  Mr.  Davis  had 
been  nominally  in  charge,  as  he  was  previously,  it  would  not 
have  prevented  some  fool  "electrician"  putting  a  knife  into  the 
dynamo. 

As  the  dynamo  in  question  was  still  in  the  hands  of  the  con- 
tractors, and  it  was  one  of  their  own  men  who  did  the  damage, 
it  looks  a  little  as  though  the  contractors  wanted  to  unload  the 
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Plan  Adopted  for  Two  Power  Houses  and  Two  Canals. 


an  article  in  Practical  Science,  to  note  several  examples  : 

(i.)  One  plant  is  reported  as  having,  for  better  protection, 
connected  two  arresters  in  series.  This  was  probably  done  with 
the  idea  that  if  a  little  was  good  more  would  be  better. 

(2.)  A  large  bank  of  station  arresters  was  grounded  to  an  iron 
bolt,  about  two  feet  long,  driven  into  dry  sand. 

(3.)  Line  arresters  were  grounded  by  pushing  the  ground 
wires  into  the  earth. 

(4.)  Line  arresters  were  grounded  on  iron  poles,  which  were 
themselves  set  in  Portland  cement. 

(5.)  An  annual  inspection  of  automatic  lightning  arresters  de- 
veloped the  fact  that  the  arresters  were  nearly  all  burned  out — 
in  other  words  that  the  line  was  left  unprotected. 

(6.)  The  ground  plate  of  a  bank  of  arresters  was  thrown  into 
a  neighboring  stream,  which  subsequently  changed  its  course, 
leaving  the  ground  plate  high  and  dry. 

(7.)  The  ground  plate  of  a  bank  of  station  arresters  was  laid 
on  the  rock  bottom  of  a  neighboring  stream. 

(8.)  In  a  large  number  or  cases  a  portion  of  the  ground  wire 
is  wound  into  a  fancy  coil  (choke  coil). 

And  so  on,  the  list  might  be  indefinitely  extended,  each  such 
case  forming  a  source  of  complaint  that  the  arresters  "  fail  to 
protect."  But,  when  these  curious  mistakes  are  located  and 
properly  remedied,  the  complaints  cease. 


failure  of  their  machine  upon  innocent  shoulders  (a  most  com- 
mon occurrence  with  some  manufacturers,  I  am  soriy  to  say), 
and  take  advantage  of  the  removal  of  the  nominal  head  to  find 
an  excuse  for  their  own  shortcomings.  I  do  not  know  that  I 
should  inteifere  in  a  matter  not  immediately  concerning  myself, 
but  the  natural  instinct  of  Biitish  fair  play  which,  by  the  way, 
should  pervade  the  columns  of  a  Canadian  journal,  moves  me 
to  say  a  word  on  behalf  of  Mr.  McCullough,  the  skilful  and 
painstaking  electrician  of  the  Toronto  Railway  Co.,  to  whose 
ability  is  due  the  satisfactory  service  that  has  been  given  to 
the  street  railway  patrons  of  this  city. 

Yours,  &c., 

J.  J.  Wright. 

Toronto,  June  12,  1895. 


The  Street  Railway  Co.  of  Brantford,  Oht.,  has  been  granted  permis- 
sion to  lay  down  1,200  feet  of  additional  track  on  Colborne  street,  provided 
the  company  agree  to  place  fenders  on  all  cars. 

The  Toronto  Railway  Co  have  recently  placed  an  order  with  the  Cana. 
dian  General  Electric  Co.  for  twenty  motors  of  their  new  C.  G.  E.  1.200 
type.  These  motors,  as  their  name  indicates,  have  a  draw  bar  pull  of  50% 
in  excess  of  the  G.  E.  800  motor,  and  are  intended  for  high  speed  and 
heavy  service.  They  are  to  be  in  operation  in  time  for  the  Industrial  Exhi- 
bition, and  will  no  doubt  prove  of  considerable  assistance  in  handling  the 
large  crowd  which  have  to  be  provided  for  on  that  occasion. 


no 
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SOME  THOUGHTS  UPON  THE  ECONOMICAL  PRODUCTION 
OF  STEAM  WITH  SPECIAL  REFERENCE  TO  THE 
USE  OF  CHEAP  FUEL. 

The  following  is  an  abstract  of  a  lengthy  paper  on  the  above 
subject,  by  the  late  Eckley  B.  Cox,  ex-President  of  the  American 
Society  of  Mechanical  Engineers,  and  reprinted  from  Power  : 

Mr.  Eckley  B.  Cox,  the  author,  is  a  prominent  Pennsylvania 
coal  miner  and  merchant,  as  well  as  a  mechanical  engineer,  and 
has  given  special  attention  to  the  utilization  of  the  smaller  and 
cheaper  grades  of  fuel.  His  paper,  which  covers  nearly  eighty 
printed  pages,  is  a  very  thorough  and  original  consideration  of 
the  use  of  fuel,  but  its  appreciation  involves  careful  persual  and 
study.  The  conception  dei'ived  from  the  author's  abstract  pre- 
sentation unfortunately  was  not  sufficient  to  draw  out  the  discus- 
sion that  the  paper  deserved,  but  its  value  is  sure  to  be  ap- 
preciated on  more  intimate  acquaintance. 

When  the  temperature  of  the  furnace  reaches  a  point  suf- 
ficently  high  to  melt  the  ash  or  earthy  matter  contained  in  the 
coal,  clinker  is  formed  and  this  clinker  will  absorb  some  of  the 
carbon,  so  that  the  percentage  of  "ash  "  taken  from  the  ash-pit 
will  be  frequently  much  higher  than  the  legitimate  ash  shown  by 
an  analysis  of  the  coal.  Our  author  says  :  "While  too  much 
stress  cannot  be  laid  upon  the  importance  of  reducing  the  car- 
bon in  the  ash  to  a  proper  minimum,  yet  this  must  not  be  pushed 
too  far,  because  a  low  percentage  of  ash  may  be  obtained  by 
firing  very  slowly  and  gently,  thus  reducing  very  greatly  the 
efficiency  of  the  boiler  ;  or  by  allowing  such  excess  of  air  to  en- 
ter the  furnace  that  the  loss  due  to  the  increase  of  free  oxygen, 
nitrogen  and  steam  in  the  stack,  may  far  outweigh  the  advan- 
tages obtained  by  the  low  percentage  of  ash.  I  have  had  a 
number  of  specimens  of  ash  analyzed,  and  find  that  they  con- 
tain between  nine  and  sixty  per  cent,  of  carbon,  although  it  is 
not  impossible  to  find  ash  with  a  greater  or  less  per  cent,  of 
carbon  than  these."  The  importance  of  this  loss  is  dependent 
upon  the  percentage  of  ash  in  the  fuel,  as  well  as  the  percentage 
of  carbon  in  the  ash,  and  a  table  is  given  showing  percentage 
of  the  fixed  carbon  of  the  fuel  lost  when  the  carbon  in  ash  pro- 
duced is  from  i  to  7S  per  cent.,  and  ash  in  fuel  from  9  to  18  per 
cent.,  varying  from  1 1  per  cent,  with  the  lowest  to  71.015  per  cent, 
with  the  highest  of  both  values.  "  In  many  boiler  tests  suffici- 
ent attention  is  not  paid  to  this  subject.  The  experimenter 
simply  deducts  what  he  takes  out  of  the  ash-pit  from  the  fuel 
fired,  calls  the  difference  'combustible'  and  uses  the  figures  in 
calculating  the  amount  of  water  evaporated  per  pound  of  com- 
bustible. Now  what  we  want  to  know  really  is  how  much  water 
is  evaporated  per  pound  of  combustible  in  the  fuel  actually  put 
into  the  furnace.  It  is  of  no  advantage  to  obtain  a  high  evap- 
oration per  pound  of  combustible  by  throwing  away  a  good  deal 
of  good  fuel  with  the  ashes." 

In  order  to  show  specifically  the  effect  of  the  diffeient  losses 
Mr.  Cox  presents  tables,  one  showing  the  effect  of  burning  a 
hundred  pounds  of  anthracite  coal  of  average  analysis  with 
exactly  the  theoretical  amount  of  air,  and  the  other  assuming 
that  double  the  amount  of  air  theoretically  required  was  used, 
both  with  variable  conditions  of  stack  temperature.  In  the  first 
case  the  per  cent,  of  total  heat  of  fuel  lost  (except  that  due  to 
radiation,  varies  from  11.098  with  the  stack  gases  at  400°  to 
19.108  »t  800°,  while  with  twice  the  theoretical  quantity  these 
values  for  corresponding  temperatures  are  17.521  and  32.612. 
These  losses  are  reduced  to  money  value  in  other  tables,  using 
buckwheat  coal  costing  50  cents  at  the  mines  and  $2.50  at  the 
furnace,  and  pea  coal  costing  $1.50  at  the  mines  and  $3  50  at 
the  furnace. 

From  these  tables  it  can  be  seen,  first,  how  the  economy  in 
usmg  cheap  fuel  decreases  as  the  distance  from  the  mine  in- 
creases, in  other  words  how  important  a  factor  the  cost  of 
transportation  is  in  the  choosing  of  a  fuel.  Second,  how  much 
more  important  it  is,  the  more  valuable  fuel  you  use  and  the 
further  you  are  from  its  point  of  production,  that  you  pay  atten- 
tion to  avoidable  causes  of  loss.  Thus  when  using  buckwheat 
coal,  with  double  the  quantity  of  air,  and  at  a  stack  temperature 
of  800  degrees,  instead  of  the  theoretical  quantity  of  air,  and  a 
slack  temperature  of  400  degrees,  the  loss  is  $0.5379  per  ton, 
.while  with  pea  coal  the  loss  is  $0.7530,  So  that  if  you  were 
burning  $10,000  tons  of  pea  coal  in  a  year,  you  could  afford  to 
spend  to  bring  about  the  better  result,  a  sum  of  money  on  which 
$7)53°  would  give  a  fair  interest  and  profit,  while  if  you  were 


burning  buckwheat  coal,  you  could  only  afford  to  spend  an 
amount  from  which  $5,379  would  do  so.  At  the  mines,  buck- 
wheat coal  with  double  the  quantity  of  air,  and  at  a  stack  tem- 
perature of  800  degrees,  instead  of  the  theoretical  quantity  of 
air,  with  stack  at  400  degrees,  the  loss  per  ton  would  be  $0.1075, 
while  with  pea  coal  the  loss  would  be  $0.2825,  so  that  at  the 
mines  you  could  only  affoid  to  spend  in  improving  your  plant, 
the  sum  on  which  $1,075  and  $2,825  would  give  a  fair  interest 
and  profit.  The  same  remarks  will  apply  to  carbon  in  the  ash, 
etc. 

Thus  far  we  have  assumed  that  the  combustion  in  the  furnace 
was  complete,  that  is  to  say  that  all  the  hydrogen  was  burned  to 
water,  and  that  all  the  carbon  was  burned  to  carbonic  acid  gas. 
This,  however,  is  generally  not  the  case,  with  the  more  modern 
methods  of  burning  coal  by  forced  draft,  particularly  if  a  steam  jet 
is  used.  In  the  latter  case,  it  is  not  uncommon  to  find  6  to  14 
per  cent,  of  carbonic  oxide  and  from  2  to  6  per  cent,  of  hydrogen 
in  the  stack  gases.  Of  course  all  the  heat  units  of  the  hydrogen 
that  go  up  the  stack  are  lost,  and  69.62  per  cent,  of  all  the  heat 
units  of  the  carbon  which  is  burned  to  carbonic  oxide  are  lost. 
Carbonic  oxide  is  almost  always  formed  unless  the  bed  of  coal 
in  the  furnace  is  thin.  The  air  on  reaching  the  lower  part  of 
the  bed  of  incandescent  fuel  converts  the  carbon  into  carbonic 
acid,  part  of  which  in  passing  through  the  incandescent  carbon 
is  converted  into  carbonic  oxide,  the  latter  to  a  greater  or  less 
extent  burns  in  the  furnace,  uniting  with  the  free  oxygen  in  the 
gases  that  have  traversed  the  bed  of  fuel.  Carbonic  oxide  will 
not  unite  with  the  oxvgen  unless  the  temperature  is  pretty  high, 
variously  estimated  from  1,150  degrees  to  1,500  degrees  F.,  so 
that  if  the  gases  are  carried  to  the  furnace  too  rapidly  and  reach 
the  cooler  parts  of  the  boiler  before  all  the  carbonic  oxide  has 
been  burned,  it  will  pass  out  of  the  stack  unconsumed. 

There  is  a  velocity  below  which  there  is  loss  in  the  efficiency 
of  the  boiler,  that  is,  in  the  amount  of  water  evaporated  per 
square  foot  of  heating  surface,  and  there  is  a  velocity  above 
which  the  percentage  of  unconsumed  carbonic  oxide  and  pos- 
sibly hydrogen  becomes  so  great  as  to  diminish  very  much  the 
amount  of  water  evaporated  per  pound  of  fuel.  They  had  found 
that  in  some  cases  where  the  passage  of  the  gas  through  the 
boiler  was  very  much  obstructed  and  interfered  with,  it  was  ne- 
cessary, to  get  the  best  results,  to  produce  a  suction  in  the  stack ; 
while  in  other  cases  they  found  that  by  closing  the  damper  they 
could  burn  less  coal,  reduce  their  blast  and  evaporate  more 
water  per  pound  of  coal  and  per  hour.  The  reason  was  that  a 
part  of  the  carbonic  oxide  which  would  otherwise  have  been 
burnt,  passed  up  the  stack  unconsumed  because  it  was  carried 
so  rapidly  to  the  cooler  part  of  the  boiler  that  it  could  not  unite 
with  the  free  oxygen  in  the  gases  and  burn. 

The  analysis  of  the  coal,  of  the  gas,  and  of  the  ash,  where 
proper  arrangements  have  been  made,  or  where  there  is  a  labor- 
atory at  the  works,  is  a  comparatively  inexpensive  operation 
compared  with  the  great  value  of  the  results  obtained.  The  in- 
dications given  by  the  analysis  of  the  coal  he  considers  of  greater 
value  than  that  of  the  calorimeter,  although  where  analyses  are 
made  from  time  to  time  the  calorimeter  would  be  a  very  valuable 
adjunct.  The  calorimeter,  under  the  most  favorable  circum- 
stances, can  only  give  the  ash  and  the  heat  units  developed  by  a 
given  weight  of  coal.  While  two  coals  might  give  the  same 
number  of  thermal  units,  one  might  be  much  more  economical 
than  the  other  on  account  of  different  percentages  of  water  pre- 
sent. In  the  calorimeter  test  all  the  heat  that  goes  to  make 
steam  is  returned  by  the  condensation  of  steam  formed,  whereas 
if  the  water  is  evaporated  in  the  furnace  it  goes  up  the  chimney 
and  is  lost.  Where  the  same  character  of  coal  is  treated,  or 
where  the  tests  are  checked  up  from  time  to  time  by  chemical 
analysis,  data  can  be  obtained  which  obviate  the  necessity  of 
frequent  chemical  analyses. 

In  regard  to  the  methods  of  obtaining  the  furnace  draft,  he 
said,  there  are  three  in  general  use — the  chimney,  the  fan,  and 
the  steam  jet.  The  advantage  of  the;  chimney  is,  first,  that  it 
allows  the  deleterious  gises  to  escape  at  a  point  considerably 
above  the  surface,  and  therefore,  where  they  are  the  least  likely 
to  cause  trouble.  Secondly,  when  once  properly  built  it  can  be 
maintained  at  little  or  no  expense,  and  if  sufficiently  large  and 
high,  the  variations  of  temperature,  etc.,  can  be  compensated  for 
by  regulating  the  damper.  On  the  other  hand,  it  is  a  very  un- 
economical heat  engine  where  the  heal  used  can  be  saved,,  Iji^t 
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where  there  are  no  means  of  utiHzing  it,  it  is  of  Httle  consequence 
how  economical  or  uneconomical  it  is.  The  steam  jet  has  the 
advantage  of  costing  very  little  to  put  m  and  keep  in  repair.  Its 
disadvantages  are,  first,  it  requires  a  very  large  amount  of  steam 
to  run  it,  and,  secondly,  it  introduces  a  large  amount  of  water, 
or  steam,  mto  the  fire,  all  of  which  has  to  be  heated  and  carried 
up  the  chimney,  and  so  far  as  it  condenses  in  the  ash  pit  has  to 
be  reconverted  into  steam.  A  still  greater  disadvantage  is  the 
fact  that  unless  very  carefully  managed  there  is  a  large  develop- 
ment of  carbonic  oxide,  hydrogen,  and  marsh  gas,  due  to  dis- 
association  of  the  water,  which  has  a  tendency  to  carry  off  a 
great  deal  of  heat  in  the  stack. 

The  fan  is  more  expensive  to  install  and  may  cost  more  to 
keep  in  order,  but  where  the  arrangements  can  be  made  to 
utilize  the  heat  in  the  stack  gases,  it  is  more  economical  so  far 
as  heat  units  used  are  concerned.  It  has  one  great  advantage — 
it  is  possible  to  at  all  times  obtam  the  exact  blast  necessary  to 
produce  the  best  results  in  the  furnaces,  which  is  very  important. 

He  was  of  the  opinion,  though  advancing  it  with  some  reserva- 
tion, that  particularly  for  the  finer  anthracites  the  best  results 
will  be  obtained  by  blowing  the  air  by  means  of  a  fan  through 
the  coal,  and,  either  by  a  suction  fan  or  chimney,  drawing  the 
furnace  gases  through  the  boiler,  etc.,  in  such  a  way  that  there 
is  practically  no  plenum  or  vacuum  in  the  furnace  or  under 
boiler — or  rather  a  very  slight  plenum,  sufficient  to  prevent  the 
inflow  of  any  air  where  it  is  not  wanted. 

"  In  what  precedes  I  have  not  discussed  the  question  of  testing 
the  boiler  by  means  of  weighing  coal,  weighing  the  ash,  and 
weighing  the  water,  as  tests  are  ordinarily  made.  While  nobody 
appreciates  more  highly  than  I  do  the  advantage  of  such  tests, 
for  in  our  investigations  we  often  make  them,  I  wish  to  call  at- 
tention to  the  fact  that  the  analysis  of  the  coal,  the  ash,  and 
stack  gases,  and  the  determination  of  the  stack  and  ash  tem- 
peratures, give  us  a  means  of  quickly  and  cheaply  determining 
practically  how  much  water  we  are  evaporating  per  pound  of 
coal,  when  you  have  once  thoroughly  tested  your  apparatus  and 
checked  up  the  results  obtained  by  analysis  with  the  results  ob- 
tained by  the  ordinary  test.  There  are  several  advantages  in 
this  manner  of  testing.  We  in  this  way  keep  track  of  the  coal 
we  are  buying,  and  every  large  purchaser  of  coal  ought,  from 
time  to  time,  to  analyze  it.  The  analysis  of  the  test  is  not  only  im- 
portant for  the  test,  but  is  very  valuable  from  another  point  of  view 
Every  manufacturer  using  large  quantities  of  coal  should  know 
how  much  money  he  is  throwing  away  in  his  ash-heap.  Stack 
temperatures,  if  they  are  below  800°  (and  they  always  should 
be),  can  easily  be  determined  by  the  mercurial  pyrometer,  which 
can  be  done  in  a  few  minutes  by  a  person  of  ordinary  intelli- 
gence, who  knows  enough  to  read  a  thermometer.  But  the 
great  advantage  of  this  system  of  keeping  track  of  what  you  are 
doing  with  your  plant  is,  it  can  be  and  should  be  done  when  the 
boilers  are  being  fired  in  the  ordinary  way  and  by  the  ordinary 
men.  The  taking  of  the  samples  of  the  coal  and  ash  does  not 
in  any  way  interfere  with  the  operation  of  the  plant,  nor  does  the 
taking  of  the  samples  of  the  gases  and  the  temperature  of  the 
stack  ;  it  can  be  done  at  any  time  and  as  often  as  you  please. 
If  your  man  is  firing  badly,  or  better  at  one  time  than  another, 
the  composition  of  the  gases  will  show  it  ;  if  your  boiler  tubes 
are  coated,  either  inside  or  outside,  your  stack  temperatures  will 
give  you  a  very  good  indication  that  you  ought  to  clean  them, 
provided  that  you  systematically  watch  what  is  going  on. 

"  It  seems  to  me,  coal  should  be  kept  as  dry  as  possible ;  not 
exposed  to  the  air,  if  it  can  conveniently  be  avoided.  Where 
coal  has  been  exposed  to  the  air  and  wet  it  is  advisable  to  get  it 
in  the  boiler  house  and  allow  it  to  dry  as  much  as  possible  before 
using  it.  It  should  be  handled  carefully  so  as  to  avoid  breakage. 
The  boiler  plant  should  be  well  covered  in,  so  as  to  prevent 
water,  snow,  or  ice  from  getting  upon  it.  The  boiler  house 
should  be  kept  as  warm  as  it  can  be  and  comfortable,  not, 
of  course,  by  heating  the  building  with  steam  or  fuel,  but  by 
so  constructing  it  that  there  will  be  a  minimum  loss  by  radia- 
tion from  it,  and  should  be  as  free  from  currents  of  air  as  pos- 
sible. No  water,  moisture,  or  steam  should  be  allowed  to  get 
into  the  coal,  even  under  a  patent,  if  it  can  be  avoided. 

"While  it  is  a  self-evident  proposition  that  the  lower  the  tem- 
perature at  which  the  stack  gases  are  discharged  into  the  atmos- 
phere, under  the  same  circumstances,  the  greater  must  be  the 
amount  of  water  evaporated  per  pound  of  fuel,  yet  it  is  not  so 


certain  that  we  undei  stand  the  best  method  of  reducing  these 
temperatures.  The  heated  gases  from  the  furnace  come  first  in 
contact  with  the  boiler,  and  are  generally  discharged  into  the 
stack  after  leaving  the  boiler.  Under  these  circumstances  their 
temperatures  must  be  above  that  necessary  to  generate  steam 
at  the  pressure  maintained  in  the  boiler — the  higher  the  pres- 
sure of  steam  the  higher  must  be  the  temperature  at  which  the 
stack  gases  leave  the  boiler.  If,  however,  an  effort  is  made  to 
reduce  their  temperature  to  a  minimum,  a  large  portion  of  the 
heating  surface  of  the  boiler  nearest  the  stack  will  evaporate 
very  little  water,  the  difference  in  the  temperature  between  the 
gases  on  one  side  of  the  iron  plates  and  the  water  on  the  other 
being  so  slight.  In  the  more  modern  plants  the  gases,  after 
passing  through  the  boiler,  are  used  to  heat  the  feed-water, 
which,  entering  the  feed-water  heater  or  economizer  at  a  very 
much  lower  temperature  than  the  steam,  is  able  to  absorb  heat 
from  the  gases,  which  the  boiler  is  not. 

"A  still  further  economy  is  ideally  possible  by  utilizing  a  por- 
tion of  the  remaining  heat  of  the  gases  to  warm  the  air  which  is 
taken  into  the  ash-pit.  While  I  am  not  really  an  expert  in  this 
matter,  yet  I  venture  to  make  a  few  suggestions  as  to  what  ap- 
pears to  be  the  line  in  which  efforts  for  fuither  economy  should 
be  made.  I  would  try  to  have  the  highest  possible  temperature 
of  combustion  in  the  furnace,  protecting  the  boiler  and  furnace 
from  the  direct  radiation  of  the  fire  as  well  as  I  could,  and 
would  allow  the  gases  to  escape  from  the  boiler  at  the  highest 
temperature  consistent  with  the  heat  contained  in  them,  above 
the  temperature  which  would  be  of  use  for  this  purpose,  all  the 
rest  being  absorbed  by  the  feed-water  ;  that  is  to  say,  if  I  were 
feeding  100  pounds  of  water  per  minute,  I  would  try  to  increase 
the  temperature  of  the  gases,  leaving  the  boiler  until  the  thermal 
units  in  them  were  about  what  could"  be  utilized  in  heating  the 
feed-water  to  the  temperature  at  which  it  could  be  placed  in  the 
boiler,  without  allowing  the  temperature  of  the  gases  escaping 
from  the  feed-water  heater  or  economizer  to  be  above  that  at 
which  they  could  do  useful  work.  My  reason  for  this  is  the  fol- 
lowing :  The  higher  the  temperature  at  which  the  gases  pass 
from  the  boiler,  the  greater  will  be  the  evaporation  per  square 
foot  of  heating  surface,  and  also  the  higher  the  temperature  of 
the  feed-water  pumped  into  the  boiler  will  be.  ConsequeHtly 
the  greater  the  evaporation  of  water  per  dollar  invested  in  the 
boiler.  To  obtain  the  best  lesults,  the  feed-water  h«ater  should 
be  arranged  so  that  the  water  passes  through  the  heater  in  the 
opposite  direction  to  the  gases  ;  that  is,  the  hottest  gases  should 
come  in  contact  with  the  hottest  water,  and  as  they  are  cool 
they  should  come  in  contact  with  the  cooler  water.  If  the  gases 
leaving  the  feed-water  heater  were  allowed  to  pass  either  around 
the  outside  or  through  a  series  of  metal  pipes  of  sufficient  length, 
and  the  air  supplied  to  the  furnace  was  carried  through  these 
pipes  or  around  them,  much  of  the  heat  still  contained  in  these 
gases  above  the  temperature  of  the  atmosphere  might  be  abstract- 
ed arid  returned  to  the  furnace,  and  the  loss  of  heat  from  the  stack 
gases  be  largely  diminished.  There  are  two  objections  to  this, 
the  cost  of  the  appat  atus,  and  its  maintenance  ;  and  as  there 
would  be  no  heat  available  for  chimney  draft,  it  would  be  neces- 
sary to  have  a  suction  fan  to  draw  the  gases  out,  or  to  have  a 
strong  forcing  fan.  While  it  is  probable  that  in  most  cases  it 
would  not  pay  to  utilize  the  heat  of  the  escaping  gases  in  this 
way,  yet  where  coal  is  expensive  it  is  possible  that  satisfactory 
results  might  t)e  obtained." 


HAMILTON,  GBIMSBY  AND  BEAMSVILLE  ELECTRIC 
RAILWAY. 

The  management  of  this  road  are  making  eleven  round  trips 
per  day,  and  business  both  in  passengers  and  freight  is  steadily 
increasing.  In  January,  the  number  of  passengers  carried  was 
12,000;  this  number  has  now  increased  to  15,000  per  month. 
The  freight  traffic  amounts  to  upwards  of  200  tons  per  month. 

The  company  issue  single,  return  or  commutation  tickets, 
working  men's  and  school  children's  tickets,  and  a  1,000  mile 
ticket  for  $10.00.  They  are  arranging  for  the  establishing  of  a 
fruit  market  in  Hamilton  where  fruit  will  be  sold  to  dealers  and 
consumers,  and  connection  has  been  made  with  the  steamboat 
lines  by  which  freight  from  Toronto  and  Montreal  is  received 
and  discharged  over  the  line. 

Mr.  A.  J.  Nelles,  the  manager,  has  shown  himself  to  be  well 
qualified  to  develop  the  business  of  the  road  to  the  greatest  pos- 
sible extent,  having  devised  a  number  of  original  schemes  for 
this  purpose.  The  experience  which  he  gained  as  freight  clerk 
on  the  G.  T.  R.  railway  is  proving  serviceable  to  him  in  his 
present  position. 
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American  electrical  journals  are  protesting  against  the  man- 
ner in  which  electrical  goods  are  being  slaughtered  in  price,  and 
particularly  incandescent  lamps,  which  one  dealer  at  least  offers  to 
sell  at  "  two  for  a  quarter."  The  cost  of  manufacturing  a  medium 
grade  lamp  in  Germany,  where  labor  and  material  at  least  are 
much  cheaoer  than  in  America,  has  been  shown  to  be  11^  cents. 
It  is  estimated  that  in  America  the  cost  of  production,  exclusive 
of  marketing,  will  exceed  12  cents.  It  is  therefore  certain  that 
lamps  cannot  be  sold  at  a  profit  under  20  cents  at  least.  In 
Canada  the  price  has  come  near  this  limit.  It  is  not  improb- 
able that  the  rise  in  price  of  materials  will  add  to  the  expense  of 
manufacture  in  case  of  electrical  supplies  generally,  to  such  an 
extent  as  to  necessitate  a  stiffening  of  prices  of  the  manufactured 
products.  The  wisdom  of  the  policy  of  selling  at  prices  so  little 
above  the  actual  cost  of  production  is  open  to  question. 

We  had  occasion  some  months  ago  to  question  the  soundness 
of  the  statements  contained  in  an  article  in  the  Belleville,  Ont., 
Sun,  concerning  the  conduit  electric  railway  which  it  was  pro- 
posed [to  construct  in  that  city.  The  article  was  full  of  glowing 
generalities  concerning  the  system,  but  nothing  came  in  answer 
to  our  request  for  something  definite  in  the  way  of  particulars 
of  the  method  of  construction  and  operation.  It  is  not  surpris- 
ing to  learn,  therefore,  that  Messrs.  Lazier  &  Sons,  who  are  the 
principal  promoters  of  the  road,  have  fallen  back  upon  the  trolley 
system.  Contracts  for  equipment  have  been  awarded,  and  con- 
struction is  being  proceeded  with  We  hear  of  others  who  are 
experimenting  with  systems  designed  to  dispense  with  the  use 
of  overhead  wires,  but  their  success  or  failure  remains  to  be 
proven.  It  is  quite  probable  that  the  trolley  system  may  eventu- 
ally be  superseded  by  one  which  will  be  equally  efficient,  less 
expensive  and  more  signtly,  but  the  experiments  in  this  direction 
have  thus  far  not  reached  the  point  where  railway  projectors  and 
municipal  authorities  would  be  warranted  in  undertaking  to  con- 
struct electric  roads  on  other  than  the  prevailing  method. 
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The  railroad  committeeofthe  New  York  Legislature  has  recor.i- 
niended  the  adoption  of  a  Bill  requiring  every  person  or  corpor- 
ation operating  a  street  surface  railroad  within  the  Staie,  to 
equip  every  car  with  a  guard  fender  or  sweep,  on  01  before  the 
1st  of  September  next,  and  fixing  a  penalty  of  $25.00  a  day  for 
each  car  used  without  such  device,  thefines  thus  incurred  to  be  ap- 
plied to  the  improvement  ot  the  streets  of  the  city  in  which  the 
railroad  company  operates. 


In  another  column  will  be  found  a  communication  from  Mr. 
J.  J.  Wright,  manager  of  the  Toronto  Electric  'Light  Co.,  in 
which  exception  is  taken  to  some  of  the  statements  appearing  in 
the  article  in  the  Electrical  News  for  June  touching  the  recent 
accident  at  the  Toronto  Railway  Company's  power  station.  It 
should  be  said  in  answer  to  Mr.  Wright's  objections  thatthe  state- 
ments published  were  based  on  information  orocured  by  a 
representative  of  this  journal  at  the  power  station  from  what 
was  believed  to  be  reliable  and  impartial  sources,  and  he  is  loth 
to  believe  that  either  the  ofificials  of  the  railway  company  or  the 
representative  of  the  Siemens- Halske  Companv  were  guilty  of 
wilful  misrepresentation.  The  fact  that  Mr.  Davis  was  the  rail- 
way company's  electrician  in  name  only,  while  the  actual  duties 
of  the  position  were  being  discharged  by  Mr.  McCuUough,  is 
one  with  which  we,  in  common  with  other  outsiders,  could  not 
be  supposed  to  be  fanliliar.  We  are  pleased  to  learn  from  Mr. 
Wright  that  the  machinery  of  the  Comoany's  power-house  is 
under  such  competent  supervision,  and  to  give  proper  credit  to 
Mr.  McCullough  for  his  ability.  In  fact,  we  fail  to  see  why,  if 
he  satisfactorily  discharges  the  duties  of  a  position  which  calls 
for  the  highest  skill  of  the  trained  electrician,  the  company 
should  have  allowed  another  person  to  wear  the  honors. 


A  PERUSAL  of  the  following  extract  from  an  article  in  the 
Western  Electrician  regarding  the  result  of  the  municipal  light- 
ing experiment  in  Chicago,  confirms  the  wisdom  of  the  decision 
recently  given  by  the  taxpayers  of  Toronto  on  this  question  : 
"  Depending  upon  the  published  statements  of  interested  or  ir- 
responsible persons,  taxpayers  have  come  to  believe  that  the 
city  was  pursuing  an  economical  policy  in  establishing  a  plant 
for  electric  street  lighting.  It  is  not  at  all  difficult  to  understand 
how  this  impression  was  gained,  although  it  is  quite  remarkable 
that  the  public  should  so  long  remain  in  ignorance  of  the  true 
condition  of  affairs.  It  can  only  be  explained  by  the  fact  that 
there  was  implicit  confidence  in  the  ability  ofSupt.  Barrett  to  fulfil 
the  promises  he  made  which  induced  the  city  to  adopt  the  policy 
of  lighting  its  streets,  and  that  he  has  thus  far  evaded  making  "a 
complete  statement  of  the  result  of  this  experiment.  Such  a 
statement  would  show  that  instead  of  fulfilling  the  promises 
made  for  it,  and  thereby  effecting  an  actual  saving  for  the  tax- 
payers, the  present  municipal  lighting  system  of  Chicago  has 
been  a  very  expensive  and  unsatisfactory  experiment.  Sup. 
Barrett  has  been  given  ample  opportunity  to  carry  out  his  agree- 
ment to  provide  an  economical  lighting  system  for  the  city 
streets,  but  he  has  failed  to  show  any  advantage  gained  for  the 
taxpayers.  He  has  been  urged  repeatedly  to  present  data  in 
support  of  his  claims  that  he  was  furnishing  light  at  a  price 
named  by  himself  as  the  actual  cost  of  uroduction,  but  he  has 
never  been  able  to  prove  his  case.  In  fact  the  whole  subject  of 
the  cost  of  this  project  to  the  city  has  been  shrouded  in  mystery, 
and  thus  far  it  has  been  utterly  impossible  to  secure  from  the  city 
electrical  department  any  detailed  statement  that  would  be  at 
all  reliable.  But  while  it  is  true  that  Sup.  Bairett  has  positively 
refused  to  enlighten  the  electrical  fraternity  upon  the  cost  to  the 
taxpayers  of  his  favorite  scheine,  and  has  encouraged  the  belief 
that  the  project  was  a  profitable  one  for  the  city,  electrical  ex- 
perts of  established  reputation  have  made  it  their  business  to  in- 
vestigate the  subject  thoroughly,  and  they  have  proved  con- 
clusively that  Sup.  Barrett's  statements  are  based  upon  figures 
hat  are  not  complete,  and  that  they  are  therefore  neither  fair  nor 
honest,  but  misleading  and  injurious  to  the  electrical  business. 
Sup.  Barrett  cannot  plead  ignorance  of  these  facts,  for  he  has 
been  confronted  with  them,  and  he  has  been  urged  to  disprove 
the  charges  of  bad  faith  made  against  him  or  to  admit  the  error 
of  his  statements.  He  has  done  neither,  but  he  has  repeatedly 
promised,  or  rather  threatened,  to  publish  figures  that  would 
convince  the  world  of  the  truthfulness  and  the  justice  of  his 


claims  and  cover  his  critics  with  confusion.  For  six  years  the 
farternity  has  waited,  occasionally  reminding  him  of  these  pro- 
mises, but  he  has  ignored  all  demands." 


The  necessity  for  better  comprehension  of  electrical  principles 
by  those  placed  in  charge  of  electrical  machinery,  and  for  the 
employment  of  a  better  class  of  men,  properly  qualified,  in  power 
houses,  was  never  more  emphatically  shown  than  recently  in  a 
small  town  where  the  dynamo  was  lun  in  connection  with  a  saw 
mill,  and  by  the  same  "engineer."  The  owner  was  heard  to  re- 
mark that  there  was  "no  money  in  electric  lighting,"  and  that  all 
the  profits  were  more  than  eaten  up  by  the  constant  repairs  to 
machinery.  Enquiry  elicited  the  facts  that  the  saw  mill  engine 
was  used  to  run  the  dynamo;  the  "electrician"  of  the  plant  was 
also  the  engineer,  and  that  they  "used  up"  an  armature  every 
three  months  or  so, — the  idea  being  that  the  armature  is  con- 
sumed in  the  production  of  electricity  as  a  tallow  candle  is  con- 
sumed in  its  own  special  way.  The  engineer  was  "all  right.' 
Of  course,  the  engineer  always  is  all  right;  it  is  always  the 
electrical  machinery  that  is  no  good.  A  suggestion  that  perhaps 
a  saw  mill  engine  is  not  the  best  adapted  to  electric  lifjhting 
service  was  met  with  a  polite  sneer.  The  owner  (a  lawyer,  by 
the  way)  knew  better  than  that,  and  the  suggestion  was  regarded 
as  rising  out  of  the  hope  of  selling  a  new  engine.  He  also  con- 
sidered that  the  "engineer,"  having  run  a  saw  mill,  and  "been 
around  machinery"  all  his  life,  should  know  all  about  machinery, 
and  was,  ipso  facto,  a  competent  electrician.  This  state  of  affairs 
is  fortunately  not  very  common.  The  combination  of  a  bigoted 
owner,  an  ignorant  engineer,  and  an  engine  not  adapted  to 
electric  service,  is  enough  to  bring  discredit  to  any  electrical  en- 
terprise, but, fortunately,  luck  seems  tohaveso  farbefriended  small 
plants.  At  the  same  time,  plants  should  be  run  with  judgment, 
and  some  experienced  person  employed  as  dynamo  tender,  or 
electrician,  instead  of  the  mechanic  usually  engaged.  It  is  cer- 
tainly true  that,  as  Lord  Kelvin  said,  an  electrical  engineer  must 
be  nine-tenths  a  mechanical  engineer ;  but  it  by  no  means  fol- 
lows that  an  ordinary  mechanic,  who  has  merely  picked  up  what 
he  knows  by  having  shoved  coal  under  a  boiler,  and  cleaned  an 
old  engine,  is  in  any  smallest  detail  qualified  to  call  himself 
"electrician."  And  that  is  the  mistake  that  is  made  in  a  very 
large  number  of  lighting  plants.  It  is  perffectly  true  that  it  does 
not  take  a  very  high  intelligence  to  carbon  a  lamp,  or  clean  a 
dynamo,  but  because  a  man  can  do  these  he  is  not  therefore  an 
"electrician,"  and  it  takes  something  more  than  this  before  a 
man  can  properly  manage  a  power  house.  In  the  States  and  in 
Europe  it  is  recognized  that  to  properly  acquire  a  thorough 
knowledge  of  electricity,  some  years  of  special  technical  educa- 
tion following  the  ordinary  education  of  the  schools,  is  necessary; 
and  that  the  curriculum  must  inckrde  special  courses  in  me- 
chanics, mathematics,  and  general  physics.  Then  again,  in 
these  old-fashioned  countries,  a  qualification  for  the  manager  of 
a  lighting  or  power  house  embraces  not  only  a  very  thorough 
training  in  practical  electricity,  but  also  a  very  intimate  knowledge 
of  mechanics,  of  steam,  of  book-keeping,  even  of  elementary 
chemistry ;  in  fact  a  candidate  must  be  very  comprehensively 
educated,  and  remarkably  capable.  Here  in  Canada,  however, 
we  have  left  behind  us  these  antiquated  ideas ;  our  youth  are  so 
naturally  gifted  that  technical  education  is  not  necessary  for 
them  ;  they  are  so  versatile  that  they  are  equally  competent  as 
farm  hands,  engineers,  carpenters,  lawyers  and  so  on,  and  any 
man  who  can  look  after  a  60  H.P.  brewery  plant  and  keep  it  go- 
ing, is  just  as  qualified  to  design  and  operate  an  entire  electric 
power  plant  as  a  School  of  Practical  Science  giaduate.  It  is  all 
these  impractical  ideas  that  cause  a  state  of  affairs  described 
quite  recently  to  the  writer  by  a  prominent  American  electrical 
engineer,  in  the  words  "Canada  is  a  regular  graveyard  of  old 
out-of  date  apparatus."  He  might  equally  truthfully  have  said 
that  the  methods  of  operating  are  as  inetificient  as  the  machinery 
used. 


The  numerous  difTerent  makes  of  steam  and  electrical  ma- 
chinery, the  variety  of  somewhat  similar  apparatus  for  attaining 
the  same  end,  and  the  absolutely  incompatible  claims  of  manu- 
facturing companies  and  their  agents,  all  depreciating  each 
other's  makes,  and  fearlessly  asserting  their  own  to  be  without 
an  equal,  imposes  a  most  embarrassing  responsibility  on  the 
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purposing  investor  in  electrical  apparatus.  At  this  date,  a  com- 
pany going  into  the  electric  lighting  business  can  choose  between 
at  least  a  dozen  different  makes  of  electrical  machinery,  most 
of  which  are  manufactured  in  Canada, — at  least  nine  different 
steam  engines,  some  high,  some  low  speed,  with  all  their  vari- 
eties of  simple,  cross  and  tandem  compound,  triple  expansion; 
while  the  choice  offered  in  switches,  lamps,  sockets,  motorS) 
brushes,  wires,  etc.,  is  large.  The  details  of  design  or  construc- 
tion on  which  the  rival  makes  base  their  claims  for  absolute 
superiority,  are,  of  course,  just  as  numerous  as  the  rival  makes 
themselves.  One  well-known  and  excellent  maker  says  that 
every  other  known  make  is  simply  and  perfectly  wrong  in  me- 
chanical and  electrical  design  combined,  while  his  own,  by  a 
peculiar  arrangement  of  armature  and  field  magnets,  attains  that 
measure  of  perfection  that  is  permitted  to  mere  mortals.  Another 
over-compounds  his  fields,  and  "begs  to  draw  your  earnest  at- 
tention to  the  fact"  that  thereby  the  regulation  of  voltage  is  ren- 
dered automatic  and  perfect ;  a  third  says  that  instead  of  com- 
pounding his  alternator  fields,  he  talces  a  rectified  portion  of  the 
alternating  current,  and  therewith  compounds  his  exciter,  attain- 
ing the  same  regulation  with  a  great  deal  less  wire;  while  a 
fourth  asks  you  scornfully  what  you  want  with  "automatic"  regu- 
lation anyway?  Give  him  a  smart,  live  dynamo  tender,  who 
will  mind  his  business,  and  that's  a  great  deal  better  and  more 
reliable  than  any  automatic  regulation  ;  so  he  doesn't  compound 
at  all,  and  sneers  at  those  who  do.  And  then  a  new-comer 
laughs  at  them  all,  because  they  revolve  their  armature  through 
a  stationary  field,  whereas  he  has  struck  out  a  line  for  himself, 
and  does  the  opposite,  claiming  as  an  advantage  the  ease  of  re- 
placing armature  coils,  and  the  fact  that  he  has  no  moving  wire. 
It  is  impossible  to  more  than  enumerate  such  varieties,  as  sur- 
face wound  versus  ironclad  armatures ;  disk  versus  drum  versus 
gramme  ring  windings ;  cast  iron  versus  wrought  iron  versus 
steel,  for  pole-pieces;  carbon  versus  copper  for  brushes,  etc.,  ad 
infinitmn.  And  similarly  with  steam  engines  and  boilers. 
Everyone  of  these  rival  makes  wants  a  purchaser's  order,  and 
will  go  great  lengths  to  get  it.  The  first  object,  of  course,  is  to 
impress  him  with  the  clear  value  of  one  particular  machine,  and 
to  run  down  all  others ;  so  the  agent  talks  about  magnetic  cir- 
cuits, and  freedom  from  hysteresis  and  wasteful  eddy  currents ; 
will  touch  lightly  on  the  mechanical  design,  and  fill  the  un- 
fortunate purchaser  full  of  technical  phrases;  and  will,  discreetly, 
appeal  to  him  as  judge  on  these  matters,  as  to  whether  it  is  not 
so !  How  many  of  the  non-professional  public  are  able  to  say 
whether  it  really  is,  or  is  not  so?  The  public,  as  a  rule,  has 
enough  to  do  to  keep  itself  posted  on  matters  connected  with  its 
own  business,  and  if  it  could  once  be  brought  to  see  that  an 
electrical  machine  is  not  a  mere  question  of  iron,  and  copper,  and 
day  labor,  it  would  probably  begin  to  think  thac  electricity  is  best 
managed  by  electricians,  and  that  a  business  man,  shrewd  and 
intelligent  though  he  be,  is  not  and  cannot  be  final  judge  of  the 
comparative  merits  of  machines,  that  must  not  only  conform  to 
mechanical  principles,  which  after  all  are  fairly  obvious,  but  also 
to  magnetic  and  electrical  principles,  which  certainly  cannot  be 
considered  obvious.  The  distinct  points  in  an  electrical  ma- 
chine, wherein  it  differs  from  those  of  all  other  makes,  are  of 
course  claimed  as  improvements,  and  the  object  of  all  improve- 
ments is  to  save  money.  Take,  for  example,  two  rival  methods 
of  compounding — that  one  that  puts  a  rectified  series  current 
round  the  alternator  fields,  and  that  one  th  it  takes  the  same 
rectified  series  current,  but  puts  it  round  the  exciter  field  instead. 
(The  writer  has  no  intention  of  comparing  the  two  methods,  but 
takes  them  only  as  an  illustration.)  Each  one  claims  superiority. 
One  would  require  probably  more  copper  than  the  other,  while 
the  other  would  take  a  heavier  exciter  than  the  one.  The  point 
of  the  respective  costs  of  the  two  machines  is  soon  settled,  and 
will  be  obvious  to  anyone;  but  is  any  non-professional  person 
capable  of  saying  whether  the  methods  are  equally  efificient? 
and  if  they  are  not,  which  is  the  better  of  the  two?  The  maker 
who  compounds  his  fields  will,  naturally,  say  that  the  other  is 
no  good;  the  other  will  return  the  compliment,  and  the  business 
man  who  knows  nothing  whatever  about  the  matter  is  left  to 
judge  between  them.  Or  again,  one  manufacturer  uses  Swedish 
iron  in  his  castings  ;  another  uses  American.  The  first  claims 
superiority  on  account  of  the  better  magnetic  qualities  of  his 
material.  How  does  the  purchaser  know  whether  that  is  a  valid 
claim?  .  He  has  only  got  the  manufacturer's  word  for  it,  and  a 


manufacturer  can  hardly  be  considered  a  disinterested  person, 
where  he  has  a  sale  to  make.  Once  again,  a  manufacturer 
makes  ^  sale  on  a  guarantee  of  such  and  such  efficiency.  How 
does  the  purchaser  know  whether  this  guarantee  is  made  good? 
The  manufacturer  makes  a  test  himself,  and  says  it  is  all  right. 
Of  course  he  says  so.  But  ought  that  to  be  sufficient  for  the 
man  who  has  to  pay  the  money?  It  seems  hard  to  improve  on 
the  plan  followed  by  waterworks  companies,  or  railway  com- 
panies, and  other  parties  requiring  machinery.  These  engage 
the  services  of  a  competent  engineer,  to  whom  are  referred  all 
practical  questions,  his  duty  being  to  act  as  the  technical  ad- 
viser of  those  unacquainted  with  engineering  matters,  and  the 
results  are  what  might  be  expected.  Waterworks  are  as  a  rule 
much  better  arranged  and  operated  than  electric  light  and  power 
plants,  for  the  simple  reason  that  professional  knowledge  and 
experience  is  admitted  to  be  necessary  for  a  hydraulic  engineer; 
whereas,  apparently,  any  farm  hand  or  master  carpenter  is  suffi- 
ciently equipped  by  nature  to  tackle  the  most  difficult  electrical 
problems. 

LOOKS  LIKE  AN  ELECTRIC  RAILWAY  COMBINE. 

The  bill  to  incorporate  the  International  Radial  Railway  Co., 
now  before  parliament,  will  bear  careful  scrutiny  and  watching 
by  everyone  desirous  of  seeing  a  healthful  development  in  elec- 
tiic  railways.  Some  very  estimable  citizens,  principally  from 
Hamilton,  appear  as  charter  members  of  the  Company.  These 
are  Messrs.  Alexander  Burns,  Alexander  McKay,  M.  P.,  John 
Hoodless,  James  Edmund  O'Reilly,  Thomas  Miller,  F.  A.  Car- 
penter, M.  P.,  Peter  D.  Crerar,  Thomas  Ramsay,  William  N. 
Myles,  R.  H.  McKay,  Arthur  H.  McKeown  and  James  Frank 
Smith,  of  Hamilton  ;  Thomas  Bain,  M.  P.,  of  Dundas  ;  William 
Andrews,  of  Guelph,  and  E.  J.  Powell,  of  London. 

An  array  of  good  names,  it  so  happens,  is  not  always  a  guar- 
antee of  the  character  and  real  purpose  of  a  project.  The 
names  of  not  a  few  good  business  men  are  identified  with  the 
International  Radial  Railway  Co.  There  are  several  members 
of  parliament,  and  there  is  not  wanting  a  lawyer  or  two.  But 
let  no  one  be  carried  off  in  any  project  of  the  kind  simply  by 
the  names  of  those  high  in  church  courts,  business  circles,  or 
the  bar. 

The  business  men  of  Canada  know  something  of  the  power  of 
railway  corporations,  and  especially  after  the  smaller  roads  had 
been  brought  under  the  control  of  one  or  other  of  the  two  large 
railways  of  this  country.  With  competition  crowded  out  they 
know  how  difficult  it  is  to  secure  freight  rates  or  other  conces- 
sions that  would  be  helpful  to  their  business,  and  to  the  general 
business,  very  often,  of  the  whole  country.  The  railway  pool, 
and  the  joint  circular  that  is  an  important  document  in  the 
offices  of  the  Canadian  Pacific  and  Grand  Trunk  Railways,  can 
hardly  be  forgotten  by  business  men,  and  must  cause  them  to 
think  twice  when  any  movement  is  made  to  tie  up  their  interests 
by  a  possible  combine. 

Let  us  look  at  some  of  the  terms  of  the  proposed  bill.  It  does 
not  limit  the  motive  power  to  electricity,  but  it  is  very  plain,  as 
one  studies  the  measure,  that  it  owes  its  suggestion  to  the  rapid 
development  of  electric  power  for  railway  propulsion,  and  es- 
pecially of  recent  years  in  the  opening  of  short  electric  lines  in 
different  parts  of  the  country,  proving  of  inestimable  value  to 
the  public. 

The  lines  of  the  International  Radial  Railway  Co.  will  have 
their  start  in  Hamilton.  It  is  proposed  to  construct  a  line  to 
Waterloo,  passing  through  Gait,  Preston  and  Berlin,  with  a 
branch  to  Guelph.  Another  line  will  connect  Hamilton  and 
Fort  Erie,  passing  through  Wentworth,  Lincoln  and  Welland, 
with  a  branch  through  Dunnville  to  Lake  Erie,  terminating  at 
or  near  the  mouth  of  the  Grand  River.  A  third  line  will  connect 
Hamilton  and  St.  Mary's,  passing  through  Brantford  and  Wood- 
stock, with  a  branch  to  Fort  Burwell.  Expropriation  powers 
exceeding  those  provided  by  the  railway  act  are  applied  for. 
The  bill  empowers  the  company  to  bond  the  road  to  the  extent 
of  $20,000  per  mile  of  single  line,  and  $6,000  per  mile  additional 
for  double  track.  Authority  is  also  asked  to  lease  the  railway 
to  the  Canadian  Pacific,  the  Canada  Southern  or  the  New  York 
Central  Railway  Co.,  and  to  acquire  the  franchise  and  properties 
of  the  Hamilton  and  Dundas  Street  Railway,  the  Gait,  Preston 
and  Hespeler  Street  Railway  Co.,  and  the  Berlin  &  Waterloo 
Street  Railway  Co.    It  is  proposed  that  the  company  shall  be 
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given  power  to  enter  upon  public  highways  with  the  consent  of 
the  municipal  authorities,  for  the  purpose  of  constructing  a  tele- 
graph and  telephone  system. 

The  scheme  is  a  big  one,  and  calls  for  a  large  outlay  of  capi- 
tal. That  the  projectors  are  likely  to  use  their  own  means  to 
carry  through  the  undertaking  was  seriously  questioned  by  Mr. 
Sutherland  when  the  bill  was  before  the  railway  committee 
of  the  House.  He  said  :  "  They  appear  to  be  procuring  the 
charter  simply  to  secure  the  territory  covered  by  it."  Were  it 
carried  out  in  its  entirety  it  would  mean  that  eveiy  electric  rail- 
way of  importance  m  Western  Ontario  would  pass  into  the 
hands  of  the  proposed  company.  Not  one  of  these  would  con- 
tinue to  be  an  independent  corporation.  New  lines  would  be 
constructed  tending  to  serve  as  useful  extensions  ;  and  this 
much  done  the  directors  would  then  have  power  to  hand  this 
most  valuable  franchise  over  to  the  Canadian  Pacific,  the  Cana- 
da Southern,  or  the  New  York  Central  Railway. 

Have  the  people  of  this  country,  and  especially  Ontario,  for- 
gotten the  efforts  put  forth  some  years  ago  to  secure  local  rail- 
way accommodation  for  their  different  towns  and  m.unicipalities  ? 
Some  will  have  a  lively  recollection  of  the  days  of  bonusing  and 
the  flattering  speeches  of  the  bonus-hunter,  as  he  travelled  from 
school-house  to  school-house  and  grew  eloquent  over  the  benefits 
that  were  to  accrue  to  the  country  by  the  construction  of  these 
local  and  short-line  railways.  Where  are  these  railways  to-day .'' 
What  is  the  position  of  the  towns  that  we'  e  to  become  important 
railway  centres,  with  workshops  and  many  other  privileges 
granted  to  them  ?  Every  one  of  these  short-line  railways  has 
been  gobbled  up  either  by  the  Grand  Trunk  or  the  Canadian 
Pacific,  and  individuals  and  municipalities  are  groaning  under 
the  heavy  interest  and  taxes  contracted  for  at  the  time. 

The  building  of  short-line  electric  railways  is  one  of  the  hope- 
ful omens  of  the  present  day,  furnishing  a  medium  of  communi- 
cation where  railway  accommodation  is  unknown  or  very  im- 
perfect. To  what  extent  these  undertakings  should  be  pushed 
and  on  what  lines,  has  been  discussed  in  this  journal  before,  and 
\ye  have  not  hesitated  to  speak  words  of  caution  where  these 
seemed  to  be  required.  But  anything  we  have  said  will  not 
alter  the  fact  that  if  there  is  to  be  a  development  in  electric 
railway  building  it  must  come  through  independent  effort.  No 
doubt  the  steam  railways  see  the  competition  that  will  maet 
them  from  the  electric  railways  of  the  future.  Be  it  so.  How 
disastrous  would  be  the  result  if  parliament  should  sanction  any 
measure  that  would  tend  to  placing  the  present  electric  railways 
and  the  many  possible,  and  in  some  case?,  planned  roads  of  the 
future,  in  the  hands  of  any  one  large  corporation. 

Everyone  inteiested  in  electrical  enterprises  and  desirous  of 
seeing  this  new  force  attain  the  high  commercial  purpose  and 
place  that  it  is  designed  to  do,  will  see  at  a  glance  how  any- 
thing in  the  shape  of  a  combine  would  thwart  this  end.  We 
write  as  among  those  vitally  interested  in  the  progress  of  the 
electrical  industry.  We  can  write  with  equal  force  as  citizens 
anxious  for  the  best  interests  of  the  country,  profiting  by  the  ex- 
perience of  the  past  and  the  conditions  of  the  present,  when  en- 
tering a  vigorous  protest  against  any  scheme  such  as  that  indi- 
cated 'n  the  bill  of  the  International  Radial  Railway  Co. 

From  whatever  standpoint  the  scheme  is  viewed,  the  nerve  of 
the  promoters  is  remarkable.  It  is  not  shown  that  the  public 
will  be  in  any  way  benefited  by  the  extraordinary  privileges 
asked  for  in  this  bill.  On  the  contrary  every  clause  points  in  an 
opposite  direction.  And  then,  having  secured  about  all 
the  rights  that  it  would  seem  possible  to  conceive  of  by  the  most 
wide-a-wake  railway  promoter,  the  company  have  the  gall  to 
ask  that  they  be  permitted  to  "  convey  or  lease  "  to  the  Canadian 
Pacific,  or  other  company,  in  whole  or  in  part,  any  or  all  rights 
acquired  under  the  act.  Or  failing  to  convey  or  lease  that  they 
may  amalgamate  with  any  such  company.  What  was  the  Rail- 
way Committee  doing  when  they  allowed  this  bill  to  pass  safely 
through  their  hands?  It  is  now  plainly  the  duty  of  parliament 
to  see  that  the  measure  is  not  further  advanced,  and  allowed  to 
become  law. 


The  Dundas  Telephone  Co.,  have  completod  their  limes  from  Kempt- 
ville  to  ChesterviUe.  The  company  has  also  100  miles  of  poles  ready  for 
wiring  connecting  the  villages  of  Morrisburg,  South  Indian,  South  Finch, 
Avomore,  Monklands,  Metcalf,  Moorewood,  Vernon,  Duncanville,  and  Ken- 
more. 


THE  ONLOOKER. 

Aktkk  the  very  successful  experiment  made  in  Bobton  on  the 
Nantasket  branch  of  the  New  York,  New  Haven  and  Hartford 
Railway  on  the  21st  fune,  where  an  electric  locomotive  reached 
a  speed  of  80  miles  an  hour,  the  question  is  being  asked  with  re- 
newed force,  are  steam  roads  doomed?  An  electric  locomotive 
built  to  haul  Baltimore  and  Ohio  trains  through  the  tunnel  in  Bal- 
timore, made  its  first  run  on  the  30lh  ult.,  and  the  trial  there  proved 
so  complete  a  success,  that  it  is  anticipated  the  locomotive  is  likely 
to  go  into  permanent  service  from  that  day  on.  The  Boston  ex- 
periment was  critically  watched  by  the  officials  and  attachees  of 
the  road.  The  work  of  changing  the  motive  power  of  the  road 
from  steam  to  electricity  was  done  under  the  direction  of  Col. 
H.  Heft,  formerly  president  of  the  Bridgeport  Traction  Co.,  but 
who  recently  was  engaged  by  the  consolidated  road  to  superin- 
tend their  electric  work.  The  engines  are  of  the  Green-Corlis 
build,  and  especially  designed  for  the  work  they  are  yiven  to  do. 
The  shaft  is  18  inches  and  the  fly  wheel,  which  weighs  64,000 
pounds,  is  18  feet  in  diameter.  The  condensers  are  so  piped  that 
the  engines  can  work  with  or  without  them.  They  are  arranged 
to  regulate  from  no  load  to  a  maximum  of  1,420  horse  power.  They 
can  also  be  stopped  by  simply  pressing  one  of  several  buttons. 
The  two  generators  especially  built  for  the  line,  run  at  a  speed 
of  1 10  revolutions  a  minute  and  are  guaranteed  to  develop  1,500 
horse  power  each.  The  armatures,  instead  of  being  built  up  of 
wire,  are  made  of  copper  disks,  each  insulated  from  the  other 
The  generators  are  10  feet  high  and  the  armatures  8  feet  in 
diameter.  The  switchboard  is  arranged  with  two  main  genera- 
tor panels.  The  voltage  is  700  volts.  Save  for  a  single  feature, 
it  is  said,  there  is  not  the  slightest  resemblance  to  the  steam  loco- 
motive. That  feature  is  the  cowcatcher  at  both  ends  of  the  loco- 
motive cars.  It  is  situated  underneath  the  platforms  instead  of 
projecting  beyond  the  body  of  the  locomotive  as  with  the  steam 
locomotive.  The  wheels  are  about  the  size  of  the  largest  wheels 
used  on  steam  cars.  But  the  axles  are  considerably  heavier  to  with- 
stand the  strain  of  the  electric  gearing.  The  Nantasket  Beach 
Branch  was  chosen  for  the  experiment  for  the  reason  that  within 
its  limits  are  concentrated  most  of  the  difficult  problems  which 
will  have  to  be  met.  The  curves  are  many  and  sharp,  and  the 
grade  steep.  Mr.  John  Patterson,  of  Hamilton,  who  is  one  of  the 
projectors  of  the  Niagara,  Hamilton  and  Pacific  Railway  Co.,  who 
have  within  the  past  ten  days  secured  a  bill  of  incorporation 
from  the  House  of  Commons,  has  been  to  the  States  investigat- 
ing the  experiment  spoken  of,  with  the  view  of  applying  electric 
power  to  anticipated  extensions  of  this  road.  To  the  Onlooker 
he  said,  as  far  as  one  can  judge,  the  Boston  experiment  has  been 
a  complete  success,  and  certainly  if  time  proved  the  lasting 
character  of  the  experiment  it  must  go  a  long  way  to  cause  elec- 
tricity to  supplant  steam  for  railway  purposes. 


CONCERNING  FIRES. 

It  is  very  generally  argued,  that  when  a  boiler  is  being  heavily 
worked,  a  thick  fire  is  absolutely  necessary,  but  from  some  ex- 
periments lately  made,  the  opinion  appears  to  be  an  erroneous 
one.  As  to  the  economy  of  the  two,  some  maintain  that  heavy 
fires  give  the  most  economical  results  ;  but  this,  also,  is  question- 
able. Valuable  information  on  the  subject  has  recently  been 
brought  out  by  the  results  of  two  evaporative  tests,  says  the 
Mechanical  World.  They  were  made  on  a  72-inch  return  tubu- 
lar boiler,  h.iving  1,000  3>^-inch  tubes,  17  feet  in  length.  The 
heating  surface  amounted  to  1,642  square  feet,  and  the  grate 
surface  to  36  square  feet,  the  ratio  of  the  two  being  45.6  to  i. 
On  the  thick  fire  test,  the  depth  of  the  coal  on  the  grate  varied 
from  eight  to  twenty  inches,  being  heaviest  at  the  rear  end,  and 
lightest  at  thfe  front  end.  On  the  thin  fire  test,  the  depth  was 
maintained  uniformly  at  about  six  inches.  The  difference  in 
the  results,  as  appears  from  the  figures  given,  indicates  an  in- 
creased evaporation,  due  to  thin  fires  amounting  to  15.6  per 
cent. 


The  annual  meeting  of  the  Canadian  Electric  Light  Co.  was  held  in  Mon- 
treal recently,  at  which  the  following  directors  were  re-.'lecled  :  Messrs.  R. 
McLennan,  Toronto  ;  Adolphe  Davis,  Henry  Ho^an.  Robert  Bitkerdike, 
John  D.  McLen  nan,  Cleveland,  O.;  C.  C.  Claggett  and  K.  S.  McLennan, 
At  a  subsequent  meeting  of  the  directors,  Mr.  R.  McLennan  was  elected 
president,  Mr.  Uavis,  vice-president,  and  Mr.  F.  S.  McLennan,  secretary- 
treasurer. 
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THE  TIME  SYSTEM  OF  THE  TORONTO  ELECTRIC 
LIGHT  CO. 

The  accompanying  illustrations  and  particulars  will  serve  to 
explain  the  above  system,  of  which  brief  mention  was  made  in 
the  Electrical  JSIews  for  June  : 

The  object  of  the  invention  is  to  devise  an  electric  time  indi- 
cator which  will  accurately  indicate  time  at  one  or  more  distant 
stations  synchronously  with  a  master  clock  at  the  central  station, 
and  it  consists  essentially  of  a  distant  station  clock  mechanism 
responsive  only  to  currents  of  alternately  changed  polarity  ;  a 
transmitter  in  circuit  with  the  distant  station  clock  and  adapted 
when  set  in  motion  to  change  regularly  the  direction  of  the  cur- 
rents received  from  a  dynamo  or  other  source  of  current  ;  a 
master  clock  in  circuit  with  a  device  controlling  the  transmitter 
and  adapted  to  make  and  break  the  circuit  at  regular  pre-deter- 
mined  intervals,  and  thus  start  and  stop  the  transmitter,  the  cur- 
rent in  the  master  clock  circuit  being  generated  by  a  battery  or 
source  of  current  of  low  potential  substantially,  as  hereinafter 
more  particularly  described. 

Figure  i  is  a  skeleton  view,  showing  the  general  arrangement 
of  the  appar^itus.    Figure  2  is 
a    perspective   detail   of  the 
transmitter. 

In  Figure  i,  A  is  the  master 
clock  arranged  in  circuit  with 
transmitter  controlling  electro- 
magnet, B,  and  the  battery,  C. 
One  wire,  D,  of  the  circuit  is 
always  in  contact  with  the  re- 
volving disk,  E,  connected  to 
the  main  arbor  of  the  master 
clock,  A.  The  other  wire,  F, 
of  the  circuit  is  connected  to 
one  end  of  the  platinum  spring, 
G,  the  other  end  of  which  lies 
in  the  path  of  the  two  projec- 
tions shown  on  the  disk,  E. 
As  this  disk  revolves  once  a 
minute,  the  circuit  is  made  and 
broken  regularly  every  half 
minute. 

In  the  main  circuit  are  ar- 
ranged the  dynamo  or  other 
souice  of  current,  I,  the  trans- 
mitter, J,  and  the  distant 
clock,  K.  In  this  main  circuit, 
H  and  L  are  wires  of  the  line 
circuit,  and  M  and  N  the  wires 
of  the  dynamo  circuit.  The 
mechanism  of  the  distant  clock, 
K,  is  only  responsive  to  cur- 
rents of  alternately  changed 
polarity,  and  the  transmitter  is 
so  arranged  that  each  time  it 
is  set  in  operation  by  the  master  clock,  the  polarity  of  the  cur- 
rent flowing  to  the  distant  clock  is  reversed,  and  the  mechanism 
of  the  clock  thus  put  in  operation. 

In  Fig.  2,  the  construction  of  the  transmitter,  J,  and  the 
transmitter  controlling  electro-magnet,  B,  is  shown  in  detail.  O 
is  a  commutator  suitably  journalled  and  P  a  drum,  around  which 
is  wound  the  cord  or  wire,  Q,  which  is  fastened  thereto  and  also 
connected  to  a  clock  weight,  not  shown  in  the  drawings.  The 
commutator  and  the  drum  are  connected  by  the  gearing,  R-R-R, 
as  shown,  so  that  a  rotary  motion  will  be  given  to  the  commuta- 
tor when  it  is  set  free  by  the  master  clock.  S  is  afly,  connected 
to  a  shaft,  geared  to  the  other  end  of  the  cominutator,  as  shown 
in  the  drawmg.  Suitable  provisions  for  winding  the  drum  are 
also  made,  but  as  this  is  an  ordinary  clock-work  train,  further 
detailed  description  is  unnecessary.  T-T  are  arms  connected 
to  the  near  end  of  the  spindle  of  the  commutator,  O,  and  which 
engage  alternately  with  the  end  of  the  armature,  U,  of  the  elec- 
tro-magnet, W.  This  armature  is  pivoted  at  V,  and  is  provided 
with  a  weighted  tail,  X,  as  shown,  to  normally  retain  its  point 
in  a  position  to  engage  with  one  of  the  arms,  T.  An  adjustable 
stop,  W,  is  connected  to  the  frame  of  the  transmitter,  T,  so  as 
to  limit  the  upward  motion  of  the  ai mature.  Thus  the  trans- 
mission-of  a  current  through  the  wires,  D  and  F,  of  the  master 
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clock  circuit  will  draw  down  the  armature  and  leave  the  commu- 
tator, O,  free  to  revolve,  till  the  other  arm,  T,  comes  in  contact 
with  the  armature,  U,  which  has  been  returned  to  its  normal 
position  on  the  ussation  of  the  current  by  the  weighted  tail,  X. 

The  commutator,  O,  is  constructed  of  non-conducting  ma- 
terial and  is  provided  at  each  end  with  metal  rings,  a-b.  c  and 
d  are  metal  sections,  connected  respectively  with  the  rings,  a-b, 
but  insulated  from  one  another,  e  and  f  are  metal  sections,  ar- 
ranged diametrically  opposite  to  the  sections  c  and  d,  insulated 
from  one  another, but  connected  respectively  by  the  wires,  g  andh, 
to  the  sections,  b  and  a.  Bearing  on  the  rings,  a  and  b,  are  the 
brushes,  i  and  j,  provided  with  weighted  tails  and  pivoted  in  the 
usual  manner  on  the  brush  standards,  k  and  1,  to  which  are  con- 
nected respectively  the  wires,  M  and  N,  from  the  dynamo. 
M  are  a  series  of  brushes  pivoted  on  the  brush  standard, 
n.  The  ends  of  these  brushes  are  in  position  to  make  con- 
tact with  the  sections,  c  and  e,  when  the  commutator  re- 
volves, o  are  a  series  of  brushes  pivoted  on  the  brush  standard, 
p.  The  ends  of  these  brushes  are  in  position  to  make  contact 
with  the  sections,  d  and  f,  when  the  commutator  revolves. 

These  brush  standards  are 
connected  respectively  with 
the  line  wires,  H  and  L,  of 
the  line  circuit.  When  the 
commutator  is  in  the  position 
shown  in  Fig.  2,  no  current 
will  flow  through  the  line 
circuit,  but  when  the  commu- 
tator is  released  by  the  ener- 
gizing of  the  electro-magnet, 
B,  the  sections,  e  and  f,  of 
the  commutator  will  come  in 
contact  with  the  brushes,  m 
and  o,  and  a  current  will  then 
flow  through  the  wire,  M, 
standard,  1,  brush,  j,  ring, 
b,  wire,  h,  commutator  sec- 
tion, e,  brushes,  m,  standard, 
n,  line  wire,  L,  distant  clock, 
K,  line  wire,  H,  standard,  P, 
brushes,  o,  commutator  sec- 
tion, f,  wire,  g,  ring,  a,  brush, 
i,  standard,  k,  and  wire,  n. 

When  the  sections,  e  and 
f,  have  passed  from  under- 
neath the  brushes,  m  and  o, 
the  other  arm,  T,  on  the  end 
of  the  commutator  spindle 
has  come  in  contact  with  the 
end  of  the  armature,  U,  and 
the  commutator  becomes 
stationary.  The  next  time  the 
electto-magnet,  B,  is  ener- 
gised and  the  commutator  re- 
leased, commutator  sections,  c  and  d,  come  into  contact  with  the 
brushes,  m  and  o,  and  the  course  of  the  current  is  then  through 
the  wire,  M,  standard,  1,  brush  j,  ring,  b,  commutator  section,  d, 
brushes,  o,  standard,  P,  wire,  H,  distant  clock,  K,  line  wire,  L, 
standard,  n,  brushes,  m,  commutator  section,  c,  ring,  a,  brush,  i, 
standard,  k,  and  wire,  N.  The  commutator  is  again  stopped  as 
before,  when  the  commutator  sections,  c  and  d,  have  passed 
from  underneath  the  brushes,  m  and  o.  It  will  thus  be  seen 
that  the  revolution  of  the  commutator  sends  currents  o  falternat- 
ing  polarity  to  the  distant  clock,  K,  which  is  made  to  respond 
only  when  receiving  such  currents. 

The  construction  of  the  mechanism  of  this  clock  will  be  readily 
understood,  q  is  a  polarized  steel  armature  connected  to  a 
spindle,  r,  journalled  on  the  frame,  s,  in  a  vertical  position,  in  a 
manner  similar  to  the  balance  wheel  of  a  common  clock,  t  is  a 
worm  formed  on  the  spindle,  r,  which  engages  with  the  worm 
wheel,  u,  on  the  arbor,  v,  journalled  as  illustrated,  w  and  x  are 
the  hands  of  the  clock  which  are  driven  from  this  arbor  in  a 
similar  manner  to  that  in  every-day  use  in  ordinary  watches  and 
clocks,  and  which  will  be  readily  understood  by  one  conversant 
with  such  matters. 

From  this  construction  it  follows  that  the  revolution  of  the 
armature,  q,  will  impart  the  proper  motion  to  the  hands,  w  and 
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X.  a'  IS  an  electro-magnet  suitably  supported  on  the  frame,  s, 
with  its  poles,  b',  in  close  proximity  to  the  circular  armature,  q. 
The  wires,  H  and  L,  of  the  line  circuit  are  connected  to  this 
electro-magnet,  as  shown,  so  that  when  a  current  passes  through 
them,  the  electro-magnet  is  energized  and  its  poles  attract  the 
poles  of  the  armature,  q,  having  an  opposite  polarization.  It  is 
evident  that  as  long  as  the  current  flows  through  the  electro- 
magnet, a,  in  the  same  direction,  no  further  motion  of  the  arma- 
ture, q,  is  possible,  but  when  a  current  is  sent  through  it  in  a  re- 
verse direction,  the  polarization  of  the  electro-magnet  is  changed 
and,  as  before,  opposite  poles  of  the  armature,  q,  are  attracted, 
and  another  half  revolution  of  the  armature  takes  place,  c'  is  a 
spring  connected,  as  shown,  to  the  frame,  s,  with  its  lower  end 
lying  in  the  path  of  the  cross-bar  of  the  armature,  q,  so  as  to 
permit  of  its  motion  in  one  direction  only. 

The  features  which  the  inventor  considers  particularly  import- 
ant are — First,  placing  the  master  clock  in  an  auxiliary  circuit 
so  that  its  office  is  merely  to  set  in  operation  a  transmitter  con- 
trolling the  flow  of  current  in  the  main  circuit.  This  enables 
the  use  of  a  current  of  very  low  potential  in  the  auxiliary  circuit, 
so  that  no  trouble  can  occur  through  the  carbonizing  of  the  con- 
tacts on  the  master  clock,  and  as  these  contacts  may  be  made 
very  light,  no  disturbance  of  the  time-keeping  qualities  of  the 


THE  WORKING  SURFACE  OF  A  PULLEY. 

I'l'  has  taken  considerable  time  to  settle  the  question  in  regard 
to  belts  made  of  leather,  as  to  which  side  should  run  next  to 
the  shaft  wheels,  if,  indeed,  it  has  been  settled,  for  even  now  it 
IS  rehashed  occasionally  by  saw  mill  men,  etc.,  says  an  exchange. 
It  is  always  a  pleasure  to  see  the  best  side  of  a  belt  stand  out 
whenevei  a  new  belt  is  to  be  set  in  motion,  and  good  looks  go  a 
long  way  on  all  such  occasions. 

In  spite  of  all  tests  that  have  been  made  on  leather  belting, 
nothing  has  ever  been  said  of  the  extra  cling  that  the  flesh 
gets  by  being  easily  squeezed  into  every  depression  on  the  face 
of  the  pulley,  which  the  grain  side  has  a  tendency  to  bridge 
over.  This  seems  to  follow  the  law  of  friction  where  the  par- 
ticles of  one  material  interlock  themselves  with  those  of  another. 
Pulleys  covered  with  leather  and  wheels  made  of  hardwood 
of  all  kinds  have  given  much  greater  driving  power  from  the 
same  grasp  of  belt  than  the  handsomely  polished  metal  pulleys 
have  done,  though  this  latter  class  of  wheels  has  all  the  advan- 
tages that  are  to  be  derived  from  atmospherical  influences. 

But  the  fine  imperfections  on  the  true  surface,  which  aie  the 
real  gear  teeth  of  friction,  are  not  there  in  the  abundance  found 
in  the  material  that  is  more  closely  allied  with  the  belting  itself. 
Everything  would  seem  to  indicate  that  a  driving  wheel  is  fin- 
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Time  System,  Toronto  Electric  Light  Co. — Fig.  2. 


clock  can  occur,  such  as  might  happen  with  the  stronger  and 
heavier  contacts  required,  if  the  high  potential  current  in  the 
line  circuit  also  passed  through  the  master  clock. 

If,  by  the  collection  of  dust  on  the  contact  points  or  by  vibra- 
tion of  the  contact  spring,  a  double  contact  takes  place  in  the 
master  clock,  no  trouble  is  caused,  as  the  first  contact  has  ener- 
gized the  transmitter  controlling  electro- magnet,  and  released 
commutator,  and  the  second  contact  produces  only  a  vibration 
of  the  armature  of  the  electro-magnet,  which  will  not  in  the 
slightest  affect  the  transmitter. 

The  second  point  is  the  alternate  reversal  of  the  currents  in 
the  main  circuit.  If  two  contacts  are  made  on  the  same  sections 
of  the  commutator  through  dust  or  in  any  other  way,  the  first 
contact  alone  will  operate  the  distant  clock,  the  second  contact 
producing  a  current  in  the  same  direction,  which,  as  already 
described,  is  not  competent  to  produce  any  effect,  as  the  current 
must  be  reversed  before  a  further  revolution  of  the  armature  in 
the  distant  clock  can  take  place. 

In  practice,  the  wires,  H  and  L,  leading  from  the  transmitter 
would  be  connected  to  a  switch-board,  suitably  arranged  so  that 
the  current  from  the  transmitter  can  be  distributed  to  any  de- 
sired number  of  circuits  of  preferably  about  fifty  clocks  to  the 
circuit.  A  single  wire  might  in  many  cases  be  sufficient  for  the 
distant  clock  station,  as  suitable  ground  connections  might  be 
substituted  for  the  return  wire. 


ished  in  the  wrong  direction  when  a  covering  of  leather  adds 
so  much  to  its  driving  capacity. 

The  teeth  of  gear  wheels  are  not  cut  lengthwise,  and  this 
gives  all  the  hold  that  its  strength  will  allow  to  the  turn  of  a 
pulley,  with  the  finishing  cut  taken  crosswise  and  ground  on  a 
polishing  wheel,  herringbone  fashion.  This  may  not  be  appre- 
ciated in  the  machine  shop,  but  the  object  to  be  obtained  is  the 
very  one  that  a  draw  file  is  used  for,  namely,  to  pitch  the 
minute  grooves  found  on  every  surface  in  the  right  direction. 


The  corporation  of  CoUingwood  have  closed  a  contract  for  a  1,000  light 
alternator  and  a  140  h. p.  slow  speed  engine,  the  electrical  [jart  of  the  work 
going  to  the  Canadian  General  Electric  Co. ,  Ltd.,  and  the  steam  plant  to 
the  John  Abel  Co.,  of  Toronto. 

An  establishment  has  for  some  time  been  in  operation  at  Pribram, 
Austria,  where  tests  of  fuel  are  earned  out  on  a  sufificienily  large  scale  to 
enable  the  heating  efficiency  of  any  kind  ol  fuel  to  be  practically  determined. 
In  carrying  out  this  process  ten  tons  of  the  fuel  to  be  tested  are  divided 
into  two  lots  of  five  tons  each,  a  separate  and  distinct  trial  being  made  of 
each  lot,  the  results  obtained  being  checked  one  against  the  other.  The 
tests,  which  are  carried  on  day  and  night  continuously,  are  made  on  a  mild 
steel  boiler  ;  the  grate  is  of  the  stepped  type,  with  a  total  surface  of  ^3  6 
square  feet  ;  the  heating  surface  of  the  boiler  is  624  square  feet,  and  that 
of  the  feed  water  heaters  356  square  feet ;  the  chimney  stack  is  106  feet  high, 
the  inside  diameter  at  the  bottom  being  3.6  ft.,  and  that  at  the  top  2  ft.  6 
in.,  there  being  good  draught  for  the  boiler.  Special  care  is  requisite  that 
the  boilers  and  accessories  be  thoroughly  cleaned  out  after  each  test. 
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INSPECTION  OF  ELECTRIC  LIGHT  IN  CANADA. 

As  most  of  our  readers  are  no  doubt  aware,  an  Act  has  been 
passed  bv  the  Dominion  Parliament  providing  for  the  inspection 
of  electric  light,  and  ptovision  is  now  made  for  the  inspection  of 
electric  light  and  current  the  same  as  for  gas.  The  organiza- 
tion has  recently  been  completed  by  Mr.  O.  Higman,  of  the  In- 
land Revenue  Department,  Ottawa,  who  is  said  to  have  framed 
it  on  the  Imes  of  the  greatest  possible  economy  in  connection 
with  the  gas  inspection  department.  Below  is  given  a  list  of  the 
staff,  together  with  the  inland  revenue  divisions  over  which  each 
inspector  has  charge  : 

John  Williams,  London — Inland  Revenue  Divisions  of  London, 
Windsor  and  Stratford. 

D.  McPhie,  Hamilton — Inland  Revenue  Divisions  of  Hamil- 
ton, Brantford  and  St.  Catharines. 

J.  K.Johnstone,  Toronto — Ipland  Revenue  Divisions  of  To- 
ronto, Guelph  and  Owen  Sound. 

Wm.  Johnson,  Belleville — Inland  Revenue  Divisions  of  Belle- 
ville, Kingston,  Prescott,  Cornwall  and  Peterborough. 

H.  G.  Roche,  Ottawa--Inland  Revenue  Divisions  of  Ottawa 
and  Perth. 

A.  Aubin,  Montreal — Inland  Revenue  Divisions  of  Montreal, 
Three  Rivers,  Terrebonne  and  Joliette. 

M.  Levasseur,  Quebec — Inland  Revenue  Division  of  Quebec. 

A.  F.  Simpson,  Sherbrooke — Inland  Revenue  Divisions  of 
Sherbrooke,  St.  Hyacinthe,  St.  Johns  and  Sorel. 

A.  Rowan,  St.  John,  Nl  B. —  Inland  Revenue  Divisions  of  St. 
John  and  Chatham. 

A.  Miller,  Halifax,  N.  S. — Inland  Revenue  Divisions  of  Hali- 
fax, Yarmouth,  Pictou,  Cape  Breton,  Charlottetovvn,  Prince  Ed- 
ward Island. 

The  act  provides  for  the  testing  of  incandescent  lamps  for 
candle-power,  and  a  sample  of  each  style  of  lamp  furnished  to 
customers  must  be  passed  by  the  inspector.  For  the  testing  of 
meters  a  scale  of  prices  varying  from  75  cents  to  $3.50  for  each 
test  has  been  arranged,  the  test  to  be  made  once  every  five 
years,  the  cost  to  be  paid  by  the  company  ;  but  should  the  com- 
pany or  consumer  desire  a  test  oftener  than  provided  by  the  act, 
the  fee  must  be  paid  by  the  party  at  fault. 


QUESTIONS  AND  ANSWERS 

"Fireman"  writes  :  In  handling  an  automatic  cut-off  Wheel- 
ock  condensing  engine,  should  the  throttle  valve  be  partly 
closed  or  open,  according  as  there  is  full  load  or  only  part  load 
on?  Is  it  in  the  interest  of  economy  or  otherwise  to  run  an 
automatic  cut-off  eiigine  with  partly  closed  throttle  ?  The  en- 
gine in  question  has  a  fair  load  to  carry. 

Answer. — With  an  automatic  engine  the  thiottle  valve  should 
always  be  left  full  open,  no  matter  how  small  the  actual  load  at 
the  moment  may  be.  It  is  not  in  the  interest  of  economy  or  any- 
thing else  to  try  and  control  the  engine  by  the  throttle  valve,  as 
the  object  of  the  automatic  valve  is  to  make  this  unnecessary, 
as  the  very  name  "  Automatic  "  indicates. 


PERSONAL. 

Mr.  Wm.  McKenzie,  President  of  the  Toronto  Street  Railway  Co.,  is  at 
present  on  a  visit  to  England. 

Mr.  R.  O.  King,  son  of  Mr.  R,  W.  King,  of  Georgetown,  Ont,  a  student 
in  electricity  at  McGiU  University,  was  recently  awarded  the  gold  medal 
and  a  two  years'  scholarship. 

Mr.  John  Starr,  one  of  the  leading  men  in  the  trade  in  Canada,  was  in 
New  York  last  week.  Mr.  Starr  sold  the  first  T.-H.  apparatus  in  France, 
and  is  now  a  general  dealer  in  supplies  at  Halifax. — Electricity,  N.  Y. 

At  St.  Gregory's  church,  Montreal,  Miss  Gertrude  Sise,  second  daughter 
of  Mr.  C.  .S.  Sise,  Vice-President  of  the  Bell  Telephone  Co.,  was  recently 
married  to  Mr.  Ernest  Nash,  son  of  the  late  Captain  Nash,  of  Ottawa. 

The  marriage  is  announced  of  Mr.  Stephen  L.  Coles,  associate  editor  of 
the  Electrical  Review,  and  Miss  Sallie  E.  Field,  of  New  York  City.  The 
happy  couple  enjoyed  a  fortnight's  trip  to  the  Thousand  Islands  and  Mon- 
treal.   Our  congratulations  are  extended  to  Mr.  and  Mrs.  Coles. 


PUBLICATIONS. 

The  initial  number  of  the  Electrical  Journal,  to  be  published  monthly  by 
Geo.  P.  Lowe,  at  San  Francisco,  has  reached  our  table.  It  bears  evidence 
of  careful  and  efficient  editing  and  management,  and  will  we  trust  meet  the 
expectations  of  the  publishers. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note._ — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

TORONTO  ASSOCIATION  NO.  I. 

The  above  Association  at  its  last  regular  meet'  ig  elected  the 
following  officers : — Pres.,  Bro.  Lewis;  Vice-Pres.,  i.  o.  S. Thomp- 
son ;  Rec.-Secretary,  Bro.  T.  Eversfield  (by  accla:--ition) ;  Fin.- 
Secretary,  Bro.  Butler;  Treasurer,  Bro.  A.  M.  Wickens;  Con 
ductor,  Bro.  Mose;  Doorkeeper,  Bro.  Slute;  Co  Secretary, 
Bro.  Huggett;  Trustees,  Bros.  Fowler,  Phillip  and  Huggett. 
MONTREAL  ASSOCIATION  NO.  I. 

Montreal,  No.  i  has  recently  elected  the  following  officers  : 
President,  John  J.  York,  (re-elected);  First  V  i(  t -resident,  J. 
Murphy;  Second  Vice-President,  W.  Ware;  Secretary,  B.  A. 
York;  Treasurer,  Thomas  Ryan,  (re-elected) ;  Financial  Secre- 
tary, H.  Nuttal,  (re-elected) ;  Corresponding  Secretary,  H. 
Thompson  ;  Conductor,  P.  J.  Mooney,  (re-elected) ;  Doorkeeper, 
W.  McHalpin;  Trustees,  John  H.  Garth,  George  Hunt  and  J. 
G.  Robertson. 

HAMILTON  ASSOCIATION  NO.  2. 

At  the  regular  meeting  of  the  above  Association  held  on  the 
2ist  June,  the  following  officers  were  elected  for  the  ensuing 
term:  President,  E.  C.  Johnson  ;  Vice-President,  W.  R.  Cornish; 
Corresponding  Secretary,  Wm.  Norris,  (acclamation) ;  Finan- 
cial Secretary,  A.  Nash,  (acclamation) ;  Treasurer,  W.  Nash, 
(acclamation);  Conductor,  Wm.  Jones ;  Doorkeeper,  A.  Vollick, 
(acclamation) ;  Trustees,  P.  Statt,  R.  Mackie,  R.  C.  Pettigrue. 

The  Corresponding  Secretary  reports  the  Association  to  be  in 
a  flourishing  condition,  and  much  interest  is  taken  in  the  meet- 
ings by  the  members. 


J.  F.  Philbir,  of  Rat  Portage,  was  recently  killed  by  coming  in  contact 
with  an  electric  wire. 

Mr.  Wm.  Johnson,  of  Belleville,  has  been  appointed  divisional  inspector 
of  the  district  for  electric  light. 

A  brick-maker  named  Harry  Dent,  of  Bracondale,  was  recently  killed  on 
the  Toronto  and  Suburban  Electric  Railway. 

A  movement  is  on  foot  for  the  construction  of  a  telegraph  line  from  the 
150  mile  house  to  the  Forks  of  Quesnelle,  H.  C. 

Forty  men  employed  on  the  Springbank  section  of  the  London  Electric 
Railway  recently  struck  for  an  advance  in  wages. 

Five  directors  of  the  Bell  Telephone  Co.  have  recently  been  engaged  in  a 
tour  of  inspection  of  the  lines  in  the  eastern  townships  of  Quebec. 

Mr.  P.  R.  Randall  has  applied  to  the  Township  Council  of  Hope  for  per- 
mission to  construct  an  electric  railway  on  a  portion  of  Rice  Lake  gravel 
road. 

The  Totonto  Mineral  Wool  Manufacturing  Co.  has  been  incorporated, 
with  a  capital  stock  of  $24,000,  to  manufacture  mineral  wool  and  boiler 
coverings. 

Canadian  patents  have  recently  been  granted  to  Mr.  F.  S.  Smead,  of 
Montreal,  for  a  gas  engine,  and  to  Mr.  W.  J.  Still,  of  Toronto,  for  an  elec- 
tric motor. 

Work  has  been  commenced  on  the  extension  of  the  Outremotit  branch  of 
the  Montreal  Park  &  Island  Railway.  The  extension  will  be  double  tracked 
and  will  be  three  miles  in  length,  extending  from  the  present  terminus  at 
Cote  des  Neiges  to  Westmount. 

Mr.  John  A.  Seely,  of  the  firm  of  Beldon  &  Seely,  New  York,  was  recent- 
ly in  Montreal  and  accompanied  Mr.  Corraveau  over  the  Montreal  Park  & 
Island  Railway.  Mr.  Seely  considers  there  is  a  splendid  future  for  electric 
railways  on  the  Island  of  Montreal. 

The  contract  for  supplying  the  ties  and  trolley  poles  for  the  electric  rail- 
way at  London,  Ont.,  has  been  awarded  to  Messrs.  Kernahan,  Webster  & 
Ferguson,  of  that  city.  About  40,000  cedar  ties  and  1,500  trolley  poles 
be  required.    The  trolley  poles  must  be  not  less  than  30  feet  in  length. 

The  first  transmission  of  electrical  power  generated  by  the  monster  dyna- 
mo of  the  Niagara  Falls  power  house  took  place  on  June  28ih,  when  power 
was  transmitted  to  the  Pittsburg  Reduction  Co.  The  test  was  eminently 
successful.  It  is  understood  the  amount  of  power  transmitted  exceeded 
2000  horse  power. 

Letters  patent  have  been  issued  incorporating  the  Dominion  Electric  & 
Manufacturing  Co.,  with  a  capital  of  $50,000,  and  headquarters  at  Mon- 
treal. The  applicants  are  :  Messrs.  C.  F.  Sise,  Robert  McKay,  Hugh 
Paton,  J.  R.  Thibaudeau,  Robert  Archer,  C.  P.  Sclater  and  L.  B.  McFar- 
lane,  all  of  Montreal. 

Mr.  F.  S.  Pearson,  of  the  Dominion  Coal  Co.,  who  is  also  interested  in 
the  Halifax  electric  street  railway,  states  that  all  the  material  for  the  road 
has  been  contracted  for  with  the  exception  of  the  cars.  Active  work  on  the 
construction  will  commence  this  month,  and  part  ol  the  road  will  be  in 
operation  in  August.  The  electric  power  station  will  be  equipped  with  the 
latest  improved  machinery. 
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SPARKS. 

Mr.  John  Childerhose  is  installing  an  electric  light  plant  at  Eganville, 
Ont. 

The  Kingston  Ik  Gananoque  Electric  Railway  Co.  has  obtained  incorpor- 
ation. 

The  new  electric  cars  for  the  Kingston  electric  railway  will  seat  sixty 
people. 

The  Brantford  Electric  and  Power  Co.  are  offering  for  sale  80  bonds  of 
$500  each. 

The  Canada  Paper  Co.  are  installing  an  ^ectric  light  plant  at  Wind- 
sor Mills,  Que. 

The  large  lumber  mill  now  being  erected  at  Whitney,  Ont.,  will  be  lighted 
by  300  electric  lights. 

The  prospect  is  said  to  be  favorable  for  the  construction  of  an  electric 
street  railway  at  Barrie,  Ont. 

The  owners  of  the  Jeffery  mine,  Danville,  Que.,  are  seeking  a  franchise  to 
run  electric  cars  from  the  mine  to  the  depot. 

The  village  of  Aylmer,  Que.,  is  considering  a  proposition  from  Mr.  Con- 
roy  to  light  the  streets  of  the  town  by  electricity. 

A  survey  has  been  made  of  the  site  for  the  power  house  of  the  Consoli- 
dated Light  &  Tramway  Co.,  New  Westminster,  B.  C. 

The  City  Council  of  Quebec  have  accepted  Mr.  Beemer's  proposition  to  con- 
struct an  electric  railway  along  the  streets  of  that  city. 

The  Canadian  General  Electric  Co.,  of  Peterboro',  have  just  completed 
the  second  car  for  the  Gait  and  Preston  Street  Railway. 

The  Selkerk  Electric  Co.,  Ltd.,  Selkerk,  Man.,  has  applied  for  letters 
patent  to  increase  the  capital  stock  from  $10,000  to  $25,000. 

The  earnings  of  the  Toronto  Street  Railway  for  the  month  of  June  last 
are  said  to  be  $2,400  below  that  of  the  same  month  last  year. 

The  Montreal  Street  Railway  Co.  will  run  a  night  service  of  refrigerator 
cars  between  the  cattle  market,  the  abattoirs  and  the  meat  market. 

Work  has  been  commenced  on  the  extention  of  the  Mimico  Street  Rail- 
way to  Long  Branch.    Grading  and  tie  laying  are  being  proceeded  with. 

The  town  of  Berlin,  Ont.,  has  granted  the  Bell  Telephone  Co.  a  five 
years'  franchise  in  return  for  a  free  fire  alarm  system  and  three  telephones. 

The  bill  empowering  the  Thousand  Island  Railway  Co.  to  construct  elec- 
tric lines  from  Gananoque  to  Kingston  and  Brockville  is  said  to  have  been 
dropped. 

Mr.  George  C.  Robb.  chief  engineer  of  the  Boiler  Inspection  and  Insur- 
ance Co. ,  has  recently  made  a  favorable  report  on  the  boilers  in  the  City 
Hall,  Hamilton. 

The  electric  light  contract  between  the  town  of  St.  Marys,  Ont.,  and  Mr. 
L.  H.  Reesor  expires  this  fall,  and  a  special  meeting  of  the  council  is  an- 
nounced to  discuss  the  making  of  a  new  contract. 

The  long-distance  telephone  line  between  Toronto  and  Montreal  is  ex- 
pected to  be  completed  about  the  end  of  September.  The  length  of  the 
line  will  be  about  400  miles,  which  will  be  the  longest  in  Canada. 

General  Riley,  Consul  General  at  Ottawa,  has  obtained  a  charter  on  be- 
half of  an  American  syndicate  to  build  an  electric  road  about  twenty  miles 
in  length,  in  the  province  of  Quebec,  from  St.  Rami  to  Napierville. 

The  ratepayers  of  the  village  of  Huntingdon,  Que.,  have  granted  a  fran- 
chise to  the  Stadacona  Water,  Light  &  Power  Co.  for  the  construction  of  an 
electric  light  system.    The  work  is  to  be  completed  by  November  ist  next. 

At  a  recent  meeting  of  the  directors  of  the  Bell  Telephone  Co.  of  Canada, 
Mr.  Robert  Mackay  was  elected  vice-president  and  Mr.  Charles  Cassels  a 
director,  to  fill  the  vacancy  on  the  Board  caused  by  the  death  of  Mr.  Geo. 
W.  Moss. 

Mr.  Forsyth,  projector  of  the  Hamilton  Radial  Electric  Railway,  is  said 
to  have  been  successful  in  financing  his  scheme,  and  surverys  of  the  line 
from  St.  Catharines  to  Schaw  station,  on  the  C.  P.  R.,  and  to  Toronto,  have 
been  completed. 

The  Executive  Committee  of  the  Toronto  City  Council  has  recommend- 
ed that  the  tender  of  the  Toronto  Electric  Light  Co.  be  accepted  for  light- 
ing the  streets  for  five  years,  from  January  ist,  1896,  at  20^  cts.  per  light 
per  night,  or  $78.81^  cts.  per  light  per  annum. 

Herbert  Cottrell,  Newark,  N.  J.,  has  received  a  United  States  patent  and 
a  Canadian  patent  on  a  telephone  without  electrodes,  which  operates  on 
the  principle  of  an  electrical  shunt,  having  a  path  of  high  resistance  and  of 
low  resistance,  whereby  the  necessary  variations  in  the  current  may  be  pro- 
duced. 

An  electric  crossing  alarm,  invented  by  Mr.  John  Phillips,  has  been  used 
by  the  Grand  Trunk  Railway  at  Brockville,  and  is  said  to  have  given  satis- 
faction. Mr.  Phillsps  is  engaged  in  making  improvements  on  it,  which  will 
cause  a  bell  to  ring  automatically  from  the  time  the  train  comes  within  40 
rods  of  the  crossing  until  it  has  passed. 

The  incorporation  is  announced  of  the  Niagara  Falls  Electric  Street  Rail- 
way Co. ,  the  capital  stock  being  placed  at  $125,000.  The  company  is 
composed  of  Messrs.  Alex.  Manning,  Hume  Blake,  Z.  A.  Lash,  and  P.  A. 
Manning,  of  Toronto,  and  Mr.  Chas.  Black,  of  Welland.  It  is  proposed 
to  operate  an  electric  street  railway  within  the  limits  of  Niagara  Falls,  and 
to  build  works  for  the  production  and  distribution  of  electricity  for  light, 
heat  and  power. 


.Several  changes  have  recently  been  made  in  the  staff  of  the  St.  John 
.Street  Railway.  Mr.  C.  D.  Jones,  superintendent,  and  Mr.  A.  R.  Bliss, 
electrician,  have  retired  from  the  service  of  the  company,  and  Mr.  H. 
Brown,  electrician  ot  the  old  (ias  and  Electric  Light  Co.,  becomes  electrician 
of  the  railway.    The  office  of  superintendent  has  been  aboli-shed 

Mr.  G.  H.  Campbell,  manager  of  the  electric  street  railway  at  Winni- 
peg, has  recently  let  contracts  for  extensive  improvements  to  the  railway 
system.  Some  of  the  macninery  has  already  arrived,  and  is  being  installed 
by  a  staff  of  experts.  The  power  house  is  to  be  extended  by  a  large  addi- 
tion, which  will  have  brick  walls  and  iron  roof,  absolutely  fire  proof.  A 
large  chimney  150  feet  high  will  also  be  erected.  These  improvements  will 
cost  upwards  of  $60,000. 

Mr.  W.  M.  Kyle,  of  Toronto,  is  said  to  be  interested  in  a  scheme  for  the 
construction  of  an  international  electric  railway  belt  line  at  Niagara  Falls, 
Ont.  The  trolley  line  will  start  from  the  foot  of  Bridge  street,  and  extend 
to  the  old  horse  car  line  in  Drummondville.  It  will  then  run  along  Lundy's 
Lane  to  Falls  View,  back  over  the  route  of  the  old  line  to  the  Michigan 
Central  Railway  station,  thence  down  the  hill  to  the  Canadian  end  of  the 
Suspension  Bridge.  Mr.  Kyle  states  that  the  right  of  way  for  the  Cana- 
dian portion  of  the  road  has  been  secured. 

Col.  Lazier  and  his  associates  of  the  Belleville  Traction  Co. ,  have  com- 
menced active  operations  in  the  construction  of  the  road.  The  Canadian 
General  Electric  Co.  have  been  awarded  the  contract  for  the  cars  and  the 
entire  electrical  apparatus.  The  generating  plant  will  consist  initially  of  a 
100  Kilowatt  generator,  and  the  total  road  will  start  up  with  three  motor 
cars  equipped  with  C.  G.  E.  800  motors  and  type  K  controllers.  The 
overhead  construction  will  be  of  the  usual  type,  the  Belleville  people 
seeming  to  have  for  the  present  at  any  rate,  abandoned  the  idea  of  utilizing 
the  E.  M.  system,  regarding  which  they  were  somewhat  enthusiastic  about  a 
year  ago. 


TRADE  NOTES. 

The  J.  C.  McLaren  Belting  Co.,  of  Montreal,  have  been  granted  incor- 
poration. 

The  Bennett  &  Wright  Co.,  of  Toronto,  have  been  incorporated,  to 
manufacture  boilers,  furnaces,  etc.    The  capital  stock  is  placed  at  $98,000. 

The  Amherst  Boot  &  Shoe  Mfg.  Co.  are  building  a  power  house  and  will 
pnt  in  a  40  horse  power  Robb-Armstrong  engine  and  Monarch  Economic 
boiler. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  representing  the  Westinghouse 
Company,  have  been  given  the  contract  for  the  overhead  construction  of 
wires,  etc.,  for  the  Belleville  electric  railway. 

The  Victoria  Granite  Co.,  of  St.  George,  N.  B. ,  has  ordered  a  Robb- 
Armstrong  automatic  engine  and  a  Monarch  economic  boiler  from  the 
Robb  Engineering  Co.,  of  Amherst,  N.  S. 

The  Golden  Lode  Mining  Co.,  of  .South  Uniacke,  N.  S.,  has  recently 
put  in  a  duplex  compound  condensing  pump  of  the  Northey  pattern.  This 
pump  will  deliver  water  from  a  vertical  depth  of  400  feet. 

The  Canadian  General  Electric  Co.  have  been  awarded  the  contract  for 
the  entire  electrical  equipment  of  the  re-organized  Halifax  Street  Railway 
system.  The  motors  will  be  of  the  usual  C.  G.  E.  800  type  with  type  K 
controllers. 

The  dissolution  is  announced  of  Messrs.  Roe  &  Graham,  manufacturers 
of  water  wheels,  mill  machinery,  etc.,  Ottawa,  Ont.  Mr.  Roe  retires  and 
the  business  will  be  continued  by  Mr.  Robert  Graham,  whose  announce- 
ment appears  in  our  advertising  pages. 

Mr.  R.  Anderson,  of  Ottawa,  recently  placed  the  following  motors,  viz  : 
One  5  h.p.  motor  for  the  Ottawa  Electric  Plating  Works  ;  one  i  h.p.  motor 
for  the  Carling  Brewing  Co.;  one  |  h.p.  motor  for  O.  Robert  ;  one  i  h.p. 
motor  for  Batterton  Bros.;  one  i  h.p.  motor  for  Frotheringham  and  Pop- 
ham,  stationers. 

Allgemeine  Elektricitats-Gesellschaft  (The  General  Electric  Co.),  Berlin, 
Germany,  has  recently  issued  a  handsomely  illustrated  catalogue,  having 
reference  to  the  overhead  trolley  system  for  street  railways,  and  containing 
descriptions  of  important  roads  equipped  by  this  system.  The  agents  for 
this  firm  in  Canada  are  Munderloh  &  Co.,  of  Montreal. 

In  commemoration  of  the  4th  of  July,  the  American  Electrical  Works,  of 
Providence,  R.  I.,  of  which  the  Eugene  F.  Phillips  Electrical  Works.  Mon- 
treal, is  the  Canadian  branch,  sends  out  to  its  friends  a  miniature  skyrocket, 
in  which  is  inclosed  a  small  American  flag  accompanied  by  this  sentiment  : 
"Our  best  wishes  that  the  day  may  be  an  enjoyable  one  to  you.  There  is 
but  one  American  flag  and  but  one  American  Electrical  Works." 

Last  week  our  representative  called  at  Mr.  David  Starr's  comfortable 
offices  in  the  Board  of  Trade  Building,  Montreal,  and  was  pleased  to  find 
him  doing  a  very  good  business  as  consulting  engineer  and  general  electri- 
cal contractor.  Mr.  Starr  has  a  number  of  good  things  on  hand,  and  has 
been  quietly,  for  the  past  year,  working  up  a  very  good  business.  His  long 
connection  as  general  agent  of  the  Royal  Electric  Co.,  has  made  him 
conversant  with  the  trade  all  over  Canada  as  well  as  the  United  States.  He 
has  a  number  of  clients,  in  the  way  of  central  stations,  etc.,  that  he  buys  for 
exclusively,  and  who  pay  him  a  brokerage.  A  visit  was  also  paid  to  Mr. 
Starr's  repair  shop,  where  he  is  employing  a  numlier  ot  expert  armature 
winders,  and  has  a  lot  of  work  on  hand,  consisting  of  repairs  to  generators 
of  different  systems.  His  factory  is  specially  fitted  up  for  re-winding  the 
Thomson-Hoiiston  arc  dynamos. 
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SPECIAL  TRACK  WORK  FOR  ELECTRIC  STREET  RAIL- 
WAYS, ESPECIALLY  REFERRING  TO  THE  MON- 
TREAL AND  TORONTO  SYSTEMS.  * 

By  E.  a.  Stone,  Ma.E. ,  A.M.  Can.  Soc.  C.E. 

Special  track  work  should  be  good  substantiil  construction, 
with  the  greatest  care  paid  to  the  designing  of  the  parts  which 
wear  most  rapidly.  It  is  most  important  that  track,  especially 
in  the  central  parts  of  a  city,  should  require  renewal  as  seldom 
as  possible,  for  such  renewals  are  very  expensive,  apart  from  the 
actual  cost  of  the  new  track  work,  as  traffic  is  interrupted,  caus- 
ing great  inconvenience  and  sometimes  loss  of  business  to  the 
public,  and  generally  demoralising  a  whole  route  of  cars,  and 
sometimes  the  greater  part  of  the  entire  system.  Special  work 
should  be  made  in  such  a  manner  as  to  cause  the  least  possible 
obstruction  to  vehicles,  no  part  rising  above  the  level  of  the 
paving  more  than  is  avoidable  ;  the  necessary  recesses,  grooves, 
etc.,  shouid  be  as  narrow  and  shallow  as  possible,  to  prevent 
wheels  of  vehicles  from  catching.  Flat  surfaces  should  have  a 
rough  top,  to  prevent  horses  from  slipping  upon  them.  All 
pieces  should  be  finished  so  as  to  facilitate  the  paving,  no  long, 
unnecessary  projections  being  left  on  bolts,  etc.  The  curves 
should  be  of  as  great  a  radius  as  the  width  of  the  streets  will 
allow.  The  sharper  the  curve  the  greater  is  the  wear  on  the 
track  and  wheels  of  cars,  the  slower  the  rate  of  motion,  the  more 
power  required  to  drive  the  cars,  the  more  uneven  the  motion 
and  the  greater  liability  to  derailment. 

The  track  may  be  made  on  longitudinal  stringers,  on  cross 
ties,  or  directly  on  concrete  with  tie  bars  connectmg  the  rails. 
The  old  tracks  of  strap  rail  were  laid  on  stringers,  and  the  rail 
generally  called  stringer  rail.  (Figs,  i  and  2.)  The  greater 
p.irt  of  the  new  construction  is  laid  on  ties,  and  in  many  respects 
is  similar  to  steam  track  work.  A  combination  of  these  two 
methods,  consisting  of  planks  laid  longitudinally  on  cross  ties, 
in  order  to  give  a  more  even  surface,  has  been  tried,  but  the  re- 
sults do  not  seem  to  have  been  so  satisfactory  as  were  expected. 
In  several  streets  in  Montreal  where  permanent  paving  has  been 
laid,  the  rails  have  been  laid  directly  on  concrete,  and  bound 


together  by  flat  tie  bars  with  threaded  ends  and  double  nuts. 
This,  with  the  concrete  between  the  ties,  and  paving,  makes  a 
very  solid  bed  ;  however,  it  does  not  seem  to  have  so  much 
elasticity  as  track  laid  on  ties  in  macadam. 

The  rails  used  in  Toronto  and  Montreal  are  "Girder"  rails. 
Those  first  laid  laid  have  a  height  of  in.  with  a  flange  of 
in.,  while  those  laid  later  are  6^  in.  high  with  a  flange  of  5 
inches  ;  the  web  of  the  rail  is  not  directly  below  the  centre  of 
the  head  as  in  the  "Tee"  rail,  but  nearer  the  gauge  line,  while 
a  flangeway  i  X  wide  at  the  top  is  provided  for  by  a  projecting 
lip.  These  rails  average  75  lbs.  per  yard.  This  type  of  rail 
(Fig.  3)  is  used  on  all  straight  pieces  and  outside  rails  on  curves 

*  Abstract  of  paper  presented  before  the  Canadian  Society  of  Ci\'il  Engineers. 


in  the  special  work  ;  the  inside  rails  are  made  of  a  section  very 
similar  to  this,  the  principal  difference  being  that  the  lip  is  much 
heavier,  being  one  inch  in  width  at  the  top  and  rising  5-i6ths  in. 
above  the  level  of  the  head  of  the  rail  ;  this  provides  an  efficient 
guard  for  the  cars  in  running  round  a  curve;  the  groove  is  X 
wider  than  in  the  ordinary  girder  rail.  This  rail  weighs  84  lbs. 
per  yard.  (Fig  4.)  Another  section  (Fig.  5)  is,  however,  com- 
ing into  use,  and  will  no  doubt  largely  replace  these  sections  for 
special  work  ;  it  is  the  same  as  the  guard  rail  section,  except 
that  the  groove  is  filled  up  with  solid  metal  to  within  9-i6ths  in. 
of  the  top  of  the  head,  thus  providing  a  double  bearing  for  the 
wheels,  as  both  flanges  and  treads  of  wheels  rest  on  the  metal, 
so  that  the  cars  pass  over  all  points  without  jolting,  and  the  wear 
on  the  least  durable  parts  of  special  work,  viz.,  points,  is  gre.itly 
diminished.  This  section  gives  a  rail  of  89  lbs.  to  the  yard. 
(Figs.  I  to  6.)  The  peculiar  sections  of  these  rails,  with  their 
thin  flanges  and  webs,  and  much  thicker  heads,  cause  a  variable 
amount  of  toughness  in  the  section;  the  head  having  received 


the  least  amount  of  rolling  proportionally  and  taking  the  longest 
time  to  cool,  is  not  so  tough  as  the  web  and  flanges.  Tests  on 
pieces  taken  from  the  guard  rail  (Fig.  4)  have  given  the  follow- 
ing results  : — 

Head  : — Tensile  strength — 64,300  lbs.  per  sq.  in. 

Elastic  limit — 75  per  cent,  of  tensile  strength. 

Elongation  on  4  in. — 3^  per  cent.;  reduction  in  area — 2  per 
cent.,  with  an  even  and  uniform  whitish  gray  fracture,  moderate- 
ly fine  grained. 

Web  ; — Tensile  strength — 91,250  lbs.  per  sq.  in. 

Elastic  limit — 75  per  cent,  of  tensile  strength. 

Elongation  of  4  in. — 27  per  cent. ;  reduction  in  area — 20  per 
cent.,  with  a  fine  grained  light  gray  fracture. 

The  necessity  for  the  increase  in  the  weight  of  the  new  rails 
over  the  old  is  made  apparent  when  it  is  considered  that  the 
weight  of  a  motor  car  averages  about  6  tons,  while  the  weight  of 
the  old  horse  cars  averaged  only  about  two  tons,  and  whereas 
horse  cars  run  at  the  rate  of  about  6  miles  per  hour,  electric  cars 
fiequently  have  a  speed  of  15  miles  per  hour.  Tee  rail  (56  lbs.) 
is  also  used  lately  for  this  work,  but  its  use  is  generally  confined 
to  macadamised  roads  in  the  suburbs,  as  its  height  is  not  suit- 
able for  paving  purposes  (unless  raised  on  chairs),  although 
otherwise  quite  as  efficient.  (Fig.  6.)  The  girder  rail  being  so 
high  admits  of  block  paving,  and  by  the  lip  on  the  inside  pro- 
vides a  good  edge  for  the  pavers  to  work  to,  whilst  the  narrow 
groove  offers  a  very  slight  hindrance  to  vehicles. 

In  tee  rail  special  work,  the  inside  rail  on  curves  is  generally 
guarded  by  a  second  rail  being  bolted  to  it,  the  two  rails  being 
held  apart  by  cast  iron  filling  pieces  ;  the  space  between  these 
rails  is  afterwards  filled  with  cement  to  within  an  inch  from  the 
top,  so  as  to  cause  as  little  obstruction  to  traffic  as  possible;  the 
guard  rail  is  slightly  elevated  above  the  running  rail.  FVequent- 
ly  rails  are  used  in  paved  streets  of  insufficient  height  to  admit 
of  a  paving  block  between  the  ties  and  the  head  of  the  rail  • 
when  this  is  the  case,  the  difference  in  height  has  to  be  made 
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up  by  the  use  of  chairs  ;  this  leads  to  rather  complicated  jomts, 
and  requires  a  longer  time  to  lay  than  the  method  of  direct 
spiking  to  the  ties. 

MAIN  DIVISIONS  OF  SPIiCIAI,  WORK. 

Special  work  may  be  divided  into  four  classes  considered 
with  respect  to  its  use  and  position  when  in  place,  viz.  :  Inter- 
sections, passing  sidings,  crossovers  and  turnouts,  and  miscel- 
laneous combinations. 

I.  INTERSKCTIONS.— By  the  term  intersection  is  meant  the 
special  work  placed  at  the  intetsection  of  two  or  more  streets, 
and  may  assume  an  almost  endless  variety  of  forms  as  regards 
number  and  diiection  of  curves  and  the  alignment  of  the  main 
tracks.  The  wo^k  must  be  so  constructed  as  to  guide  the  cars 
in  whatever  direction  required,  without  any  other  external  as- 
sistance than  the  moving  of  the  tongues  in  the  switches  by  the 


begins  near  the  back  of  the  switch,  as  shown  in  Fig.  18.  If  the 
cars  always  run  to  the  right  fas  in  .Montreal  and  Toronto;  the 
switch  is  made  left  hand,  i.  e.,  the  p.  c.  of  the  curve  turning  to 
to  the  left  is  in  front  of  the  p.  c.  of  the  curve  turning  to  the  right 
by  the  length  of  the  switch  ("approximately;;  thus  a  car  ap- 
proaching the  siding  travels  straight  along  on  the  tangent  past 
the  point  of  the  switch,  and  is  then  curved  out  of  its  path  to  the 
side  by  the  curve  in  the  rail  behind,  and  when  leaving  the  sid- 
ing runs  over  the  cuive  of  the  switch  ;  th^s  is  the  best  arrange- 
ment for  such  sidings,  as  it  is  the  simplest,  most  durable,  and 
causes  least  delay  to  the  cars. 

In  the  thrown-over  siding  (Fig.  17;  one  track  is  continued 
straight  through,  whilst  the  other  is  thrown  over  to  one  side  of 
it  ;  this  is  suitable  for  single  track  lines  on  a  side  street,  or  in 
places  where  the  track  is  on  one  side  of  the  street.    If  cars  are 
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motor  men  ;  the  cars  must  ride  as  smoothly  as  possible,  i.  e., 
there  should  be  no  jolting  ;  in  places  where  a  groove  is  to  be 
crossed  that  would  cause  the  car  to  run  unevenly,  the  floor 
should  be  raised  so  as  to  give  a  bearing  on  which  the  flanges 
may  run.  On  double  track  lines  the  distance  between  tracks  is 
usually  from  four  to  five  feet,  but  in  order  that  cars  may  pass 
one  another  on  the  curves,  and  not  be  obliged  to  wait  at  the 
ends,  this  distance  is  increased  to  about  seven  or  eight  feet  to 
provide  ample  clearance;  this  extra  width  is  obtained  by  striking 
the  curves  from  different  centres,  i.  e.,  the  curves  are  not  concen- 
tric. The  practice  in  Montreal  and  Toronto  has  generally  been 
to  make  the  inner  and  outer  curves  of  the  same  radius  when  the 
apex  angle  has  been  nearly  90°,  but  when  the  angle  varies 
greatly  fiom  a  right  angle,  the  outer  curve  has  generally  been 
made  sharper  than  the  inner  when  running  round  the  obtuse 
angle.  When  the  centre  line  of  street  changes  direction,  or  has 
a  "jog"  at  the  intersection,  necessitating  a  plain  or  reverse 
curve  on  the  through  tracks,  the  complications  increase  very 
rapidly. 

2.  Passing  Sidings. — These  are  used  on  single  track  lines 
when  cars  run  in  both  directions  ;  they  may  be  divided  into  two 
classes,  viz.,  diamond  and  thrown-over  sidings. 

In  the  diamond  siding  (Fig.  16)  the  track  diverges  like  a  Y  at 
either  end,  so  that  the  centre  line  between  the  tracks  in  the  sid- 
ings is  on  line  with  the  centre  line  of  the  single  track  ;  this  is 
the  form  usually  adopted  on  single  tracks  running  through  nar- 
row streets.  If  it  is  desired  that  cars  should  run  either  to  the 
right  or  left  at  these  points,  the  switches  of  the  sidings  must  be 
provided  with  movable  tongues  ;  but  if  the  cars  always  run  in 
the  same  direction,  they  may  be  guided  in  the  direction  required 


by  a  movable  tongue  held  to  the  proper  side  by  a  spring,  so 
that  a  car  facing  a  switch  is  always  guided  to  the  same  side, 
and  a  car  trailing  it  compresses  the  spring,  and  passes  on,  the 
tongue  of  the  switch  falling  back  to  its  proper  position.  (See 
plate  Fig.  B.)  This  guiding  of  the  car  in  one  direction,  how- 
ever, may  be  provided  for  much  more  simply  by  means  of  a 
switch  without  any  movable  part,  commonly  called  a  blind 
switch.  Oue  side  of  the  switch  is  straight  and  the  other  curved; 
the  front  of  the  switch  coincides  approximately  with  the  end  of 
the  curve  of  the  switch,  whilst  the  curve  to  the  opposite  side 


to  be  run  to  either  side,  switches  with  movable  tongues  are 
necessary  ;  but  if  the  cars  always  keep  to  the  same  side,  the 
tongues  must  be  provided  with  springs,  or  blind  switches  used. 
With  the  latter  the  problem  is  not  so  simple  as  in  the  diamond 
siding,  and  in  order  to  solve  it  the  main  track  has  a  slight  re- 
verse curve  placed  in  it  extending  from  the  first  of  the  switch 
to  a  short  distance  inside  the  curve  cross  ;  by  introducing  this, 
the  general  arrangement  for  the  diamond  siding  holds  good. 
(See  Fig.  19).  The  radius  for  the  curves  of  passing  sidings  in 
Montreal  and  Toronto  is  300  feet  to  inside  gauge  line. 

3.  Crossovers  and  Turnouts.— Crossovers  (Fig.  20),  some- 
times called  connecting  tracks,  are  used  on  double  track  lines 
for  the  purpose  of  transferring  cars  from  one  track  to  the  other, 
and  consecjuently  are  placed  at  the  terminations  of  regular 
routes  and  at  points  which  are  made  tempotary  terminii  to  ac- 
commodate special  traffic. 

Turnouts  (Fig.  22)  are  used  when  a  double  track  runs  into  a 
single  track,  the  centre  line  of  the  single  track  being  on  line 
with  the  centre  line  of  one  of  the  tracks  of  the  double  track  line. 

These  crossovers  and  turnouts,  as  well  as  all  special  work, 
should  change  the  direction  of  the  car's  motion  from  one  line 
into  another  with  the  least  amount  of  resistance  possible  con- 
sistent with  the  date  given  ;  those  in  Montreal  and  Toronto 
have  75  feet  radius  curve  and  about  25  feet  of  tangent,  the  latter 
varying  with  the  distance  between  tracks  ;  this  gives  a  cross- 
over of  about  60  feet  between  extreme  ends  of  switches.  Cross- 
overs and  turnouts  are  said  to  be  either  left  or  right  hand,  accord- 
ing-to  the  direction  in  which  they  curve  from  the  track,  as  seen 
from  the  switch  when  looking  towards  the  cross.  Fig.  20  shows 
a  right  hand  crossover.    If  a  crossover  of  either  hand  i*  suitable 
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at  a  certain  point  of  the  line,  one  of  the  same  hand  as  the  side 
to  which  the  cars  run  should  be  chosen,  i.  e.,  right  hand  cross- 
overs are  preferable  for  systems  on  which  the  cars  run  to  the 
right  and  left  hand,  or  those  in  which  the  cars  keep  to  the  eft  ; 
this  is  on  account  of  the  fact  that  cars  running  always  to  the 
right  will  trail  all  switches  of  right  hand  crossovers  and  face 
those  of  left,  so  that  they  cannot  possibly  take  the  wrong  track 
in  the  first  case,  while  they  may  be  suddenly  thrown  out  of  their 
course  in  the  second,  and  accidents  result. 

In  addition  to  permanent  crossovers  it  is  always  necessary  to 
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have  temporary  ones  during  construction,  which  are  laid  directly 
on  top  of  the  paving  wherever  required.  These  are  so  con- 
structed as  to  be  easily  and  quickly  laid  in  place  and  readily 
moved  from  one  part  of  the  line  to  another  by  a  small  gang  of 
men. 

4.  Miscellaneous  Combination. — Besides  the  work  already 
mentioned,  there  are  several  kmds  of  diamonds  made  to  fill 


various  requirements.  There  are  also  special  combinations  for 
car  houses,  etc.  The  simplest  kinds  of  diamonds  are  those 
used  when  electric  lines  cross  electric  lines,  and  only  require  the 
running  rails.  When  an  electric  road  crosses  a  steam  road,  the 
steam  road  track  requires  guard  rails  for  greater  safety,  and  the 
electric  line  should  also  be  guarded  either  by  an  additional  rail 
or  plate. 

SUB-DIVISIONS. 

Intersections,  cross-overs,  etc.,  are  composed  of  several  pieces, 
which  may  be  divided  into  the  following  sub-divisions,  viz.  : — 
Tongue  switches  (single  and  double  curve),  blind  switches, 
mates  (single  curve,  double  curve  and  combination),  curve 
crosses  (single  curve,  double  curve  and  combination),  diamonds 
(for  electric  and  steam  crossings),  split  switches,  stub  switches 
and  lengths  of  rail  (curved  and  straight).  (See  accompanying 
illustrations). 

I.  Tongue  Switches. — The  tongue  switch  is  perhaps  the 
most  important  piece  in  any  combination  of  special  work,  as  it  is 
subjected  to  greater  and  more  frequent  shocks  than  any  other 
piece,  its  duty  being  to  change  the  direction  of  the  car's  motion 
from  one  line  to  another.  When  made  of  girder  rail,  it  is  con- 
structed of  the  guard  rail  section  to  ensure  the  perfect  guidance 
of  the  wheels.  When  made  of  tee  rail,  a  guard  is  formed 
either  by  bolting  on  another  piece  of  rail,  or  by  carrying  up  the 
casting  on  the  side  to  form  the  required  guard.  The  switch 
generally  consists  of  four  main  parts,  viz. : — the  tongue,  a  cast- 
ing and  two  pieces  of  rail.  The  tongue  is  made  of  steel,  and 
should  be  of  a  substantial  size,  having  a  cross  section  near  the 
point,  pioportioned  to  resist  violent  shocks  ;  at  the  same  time 
the  point  must  be  rather  sharp  to  ensure  the  car  "  taking "  it 
exactly  ;  if  blunt,  the  car  may  mount  the  tongue,  and  drop  again, 
causing  a  severe  jolt.  If  the  top  of  the  tongue  rises  above  the 
level  of  the  head  of  the  rail,  it  is  sloped  at  both  ends  so  as  to 
allow  the  rise  and  fall  of  the  car  to  be  imperceptible.  The  pin 
must  be  so  placed  as  to  make  it  impossible  for  a  wheel  to  touch 
the  tongue  behind  the  pin,  and  so  throw  the  switch  before  the 
back  wheels  have  reached  the  point.  If  the  tongue  were  made 
so  long  that  the  distance  from  the  centre  of  the  pin  to  the  tongue 
point  were  greater  than  the  wheel  base  of  the  cars  (about  7  feet), 
this  wouid  be  impossible  ;  this  method,  however,  would  necessi- 


tate a  too  expensive  s,witch,  and  the  difificulty  is  easily  overcome  . 
by  rounding  the  back  of  the  tongue  and  placing  the  pin  sufficient- 
ly far  back.  The  pin  should  also  be  placed  so  that  the  wheels  do 
not  run  over  it,  and  so  cause  it  to  become  loose,  and  should  be 
so  fastened  to  the  casting  that  the  tongue  may  easily  be  removed 
at  any  time.  The  top  of  the  casting  on  which  the  tongue  slides 
and  the  bottom  of  the  tongue  should  be  truly  even,  as  if  not,  dirt 
will  collect  between  the  two,  and  after  a  short  time 
the  tongue  will  tilt  when  a  car  runs  over  it,  and  may 
cause  the  tongue  to  throw  to  the  opposite  side,  or  the 
back  wheel  may  strike  the  point,  either  of  which  may 
be  sufficient  to  throw  the  car  oflf  the  track.  Single 
curved  switches  are  those  curved  only  on  one  side  ; 
double  curved  switches  are  curved  on  both  sides. 

2.  Blind  Switches. — The  blind  switch  is  used  in 
place  of  the  tongue  switch  when  cars  always  run  off  the 
curve  at  that  point  and  never  enter  it.  It  closely 
resembles  the  mate  in  general  construction.  In  order 
that  the  guidance  of  the  car  facing  the  switch  may  not 
altogether  depend  on  the  fact  that  the  car  will  naturally 
take  the  straight  track  in  the  direction  in  which  it  is 
moving,  rather  than  turn  into  the  curve,  a  ridge  is  left 
along  the  floor  on  the  straight  track  which  acts  as  a 
gauge  line,  to  make  it  practically  impossible  for  the 
car  to  enter  the  curve. 

3.  Mates. — The  mate  is  the  piece  opposite  the 
switch,  on  which  the  wheels  of  one  side  of  the  car  run 
while  the  wheels  on  the  other  side  are  being  pulled 
around  by  the  switch  ;  its  sole  use  is  to  provide  a  sur- 
face for  the  wheels  to  run  upon,  and  has  nothing  to  do 
with  the  change  in  direction  of  the  car's  motion.  It  is 
made  of  two  pieces  of  rail,  and  sometimes  there  is  a 
casting.  One  piece  of  rail  extends  over  the  whole 
length,  and  is  straight  if  for  a  single  curve  mate,  and 
curved  if  for  a  double  curved  mate  ;  the  other  piece  is 
shorter  and  always  curved,  the  head  terminating  in  a 

point ;  this  point  should  be  so  designed  that  the  gauge  at  the 
point  is  quite  slack,  so  that  a  wheel  facing  the  mate  may  not 
strike  upon  it.  The  width  of  the  point  should  not  be  less  than 
l4  inch,  as  if  made  sharper  it  will  wear  to  this.  In  girder  rail 
the  solid  floor  section  makes  the  best  mate,  as  it  provides  a  wide 
floor  for  the  wheels  to  roll  upon,  and  the  depth  of  the  floor  below 
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the  head  of  the  rail  being  less  than  the  depth  of  the  flange  of 
the  wheel,  it  quickly  wears  so  as  to  provide  a  double  bearing  for 
the  wheels,  so  that  the  point  is  passed  without  the  wheels  drop- 
ping heavily  upon  it.  If  the  mate  is  not  made  of  the  floor  sec- 
tion, but  of  the  ordinary  girder  rail  as  used  on  the  straight 
track,  or  if  of  tee  rail  construction,  a  steel  casting  is  necessary 
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to  carry  the  wheels  over  the  point  from  the  long  rail  on  to  the 
short  one  ;  this  casting  is  more  efficient  if  carried  up  on  the 
inside  to  provide  a  guard  ;  for  in  case  of  the  gauge  being  too 
slack,  the  tongue  may  have  a  tendency  to  jerk  the  car  off  the 
track.  This  casting  must  project  considerably  inside  the  gauge 
line  of  the  short  rail,  the  path  of  the  rear  wheels  on  a  truck  not 
coinciding  with  that  of  the  front  ones,  but  lying  about  yi  inch 
inside,  as  may  be  clearly  seen  on  any  worn  mate. 

4.  Curve  Crosses. — Curve  cross  is  the  name  given  in  this 
work  to  the  piece  corresponding  to  the  frog  in  steam  railroad  work; 
it  differs  considerably  from  the  frog,  however  :  one,  at  least,  of 


the  rails  in  a  curve  cross  is  generally  curved  to  a  very  sharp 
curve,  whilst  the  frog  is  straight  on  either  track  ;  the  frog  has 
wing  rails,  and  a  wheel  crossing  a  frog  runs  from  one  piece  of 
rail  across  the  channel  on  to  another  rail,  whilst  in  the  curve 
cross  a  wheel  generally  runs  the  entire  length  of  the  cross  on 
one  piece  of  rail,  the  channel  for  the  flanges  being  shaped  out 
of  the  head  of  the  rail.  According  as  one  or  both  rails  are 
curved,  the  cross  is  said  to  be  a  single  or  double  curve  cross. 

5.  Diamonds. — Diamonds  are  made  in  various  ways,  accord- 
ing (o  the  requirements  they  are  to  serve.  A  simple  single  track 
diamond  for  the  crossing  of  two  electric  lines  consists  of  two 
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other  side,  and  then  dropping  gradually  to  the  ordinary  level 
again,  so  that  the  only  place  where  any  jolt  can  occur  to  a  car 
while  crossing  such  a  diamond  is  when  it  crosses  the  channel  of 
the  steam  track  rails,  notwithstanding  the  fact  that  the  rails  of 
the  steam  track  are  not  cut  to  the  smallest  extent  to  provide  a 
passage  for  the  flanges  of  ;he  street-car  wheels. 

6.  Si'i.iT  SwiTCH):s.— .Split  switches  are  used  to  a  compara- 
tively small  extent  on  this  class  of  work.  They  are  more 
especially  adapted  to  suburban  trafific  when  tee  rail  is  used, 
rather  than  crowded  thoroughfares  of  cities.  They  are  especial- 
ly suitable  when  cars  always  run  to  the  same  side,  when  the 
switch  may  be  made  to  work  automatically  by  means  of  a  spring, 
and  in  this  way  have  been  found  very  satisfactory. 

7.  Stub  Switches.— Stub  switches  are  suitable  for  yard  pur- 
poses and  sidings  only  occasionally  used;  they  are  cheap,  which 
is  always  a  point  in  their  favor.  The  use  of  a  stand  prohibits 
their  use  in  city  thoroughfares. 

8.  Lengths  of  Rail.— Rails  for  all  special  work  should  be  ac- 
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curately  cut  to  the  required  lengths",  and  carefully  bent  to  the 
P'oper  template  if  for  use  on  a  curve,  or  accurately  straightened 
if  required  for  straight  track.  If  part  of  a  rail  is  to  be  straight 
and  the  remainder  curved,  the  rail  must  not  only  agree  with 
straightedge  and  template  for  the  required  lengths,  but  it  must 
be  tested,  to  determine  whether  the  straight  part  is  tangent  to 
the  curve,  for  if  not,  the  piece  will  not  fit  correctly  when  placed 
in  the  work  of  which  it  forms  part. 

THE  determination  OF  NECESSARY  SPECIAL  WORK. 

Having  laid  down  the  routes  of  any  street  railway  system 
necessary  for  the  accommodation  of  the  present  traffic  and  that 
of  the  near  future,  the  special  work  required  becomes  apparent. 
It  is  most  important  that  curves  likely  to  be  required  in  a  few 
years,  but  not  necessary  at  the  present,  should  belaid,  if  at  all 
possible,  during  construction,  as  the  addition  of  a  smgle  curve 


main  paits,  each  part  being  made  of  five  pieces  of  rail,  one  long 
piece  with  four  short  pieces  buttii.g  up  against  it,  two  on  each 
side  ;  the  long  rail  is  usually  made  to  form  part  of  the  track  on 
the  street  having  the  greater  amount  of  traffic.  When  an  elec- 
tric road  crosses  a  steam  road,  the  diamond  is  usually  all  made 
of  tee  rail,  of  the  same  section  as  the  rail  of  the  steam  road.  If 
the  rails  of  the  steam  road  are  not  to  be  cut,  the  diamond  is 
made  of  three  parts  (Fig.  E),  two  outside  and  one  in- 
side the  steam  track,  the  whole  being  so  constructed  as  to  lift 
the  street  car  before  reaching  the  rafls  of  the  steam  tiack  on  to 
the  flanges  of  the  wheels,  and  running  across  on  them  to  the 
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to  an  intersection  in  some  cases  necessitates  the  reconstruction 
of  the  greater  part  of  the  whole  intersection. 

SURVEYS. 

A  careful  survey  must  be  made  of  the  intersection  of  streets 
requiring  special  work,  and  all  measurements  of  lines  and  angles 
taken  which  are  necessary  to  plot  with  the  greatest  accuracy 
the  centre  lines  of  the  proposed  tracks  together  with  the  street 
and  curb  lines. 

These  measurements  are  plotted  to  a  suitable  scale  (say  10 
feet  to  I  inch),  and  the  most  suitable  radii  for  the  required 
curves  determined,  which  are  usually  from  40  to  75  feet  radius 
(45  and  50  ft.  are  most  common  in  Montreal  and  Toronto.) 

The  attempt  is  sometimes  made  to  ease  these  curves  as  on 
steam  railroad  work  ;  but  when  it  is  remembered  that  the  length 
of  most  of  the  curves  is  about  80  ft.,  it  will  be  seen  how  limited 
the  space  is  in  which  to  attempt  anything  of  the  kind  ;  however, 
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an  improvement  may  be  introduced  by  making  the  switches  at 
the  ends  of  curves  of  a  longer  radius  than  the  main  part  of  the 
curves,  such  as  using  75  ft.  radius  switches  on  45  ft.  radius  curves; 
this  eases  the  curves  for  10  ft.  at  each  end  and  meets  all  practi- 
cal requirements;  any  further  steps  in  this  direction  would  seem 
to  lean  towards  "hair  splitting." 

It  might  here  be  mentioned  that  although  these  curves  would 
appear  very  sharp  to  engmeers  accustomed  to  steam  railroad 
work,  yet  there  is  a  case  on  record  of  a  50  ft.  radius  curve  on  a 
trestle  being  used  on  a  steam  railway,  and  operated  successfully, 
the  speed  on  it  being  from  8  to  10  miles  per  hour.  (IJ;S.  Mili- 
tary Railway,  Petersburg,  Va.;  see  Trans.  Am.  Soc.  C.  E.  1878.) 
The  Manhattan  Elevated  Railway  in  New  York  city  has  curves 
of  90  ft.  radius. 

There  should  be,  if  possible,  sufficient  space  between  the  in- 
side rail  of  the  curve  and  the  curb  stone  for  a  vehicle  to  pass  a 
car  easily  ;  this,  however,  requires  very  wide  streets  ;  if  this  can 
not  be  done,  the  rail  should  be  at  about  two  feet  from  the  curb 
stone  at  the  corner,  for  if  at  say  four  feet,  there  would  not  be 
sufficient  room  for  a  car  and  vehicle  to  pass,  but  the  attempt 
might  be  made  and  an  accident  ensue.  The  radii  of  the  curves 
should  also  be  determined  ,  with  a  view  to  sufficient  room  for  the 
switches  ;  if  this  is  not  looked  to,  special  short  switches  may  be 
required,  which  is  not  desirable.  The  interesting  points  of  the 
gauge  lines  should  also  be  carefully  observed,  as  by  the  slight 
alteration  of  a  radius,  combination  pieces  of  complicated  con- 
struction and  of  an  unendurable  character  may  often  be  avoided. 
The  radii  having  been  fixed,  the  gauge  lines  alone  may  be  laid 
down  to  a  large  scale  (say  4  feet  to  1  inch),  and  the  calculations 
proceeded  with. 

WORKING  DRAWINGS. 

Having  completed  the  calculations  for  an  intersection,  the 
detail  drawings  for  each  piece  are  made,  and  sent  to  the  shop, 
together  with  a  print  showing  the  whole  intersection  with  the 
distinguishing  marks  of  all  pieces  and  lengths  of  the  connecting 
rails.  A  drawing  is  also  made  for  assembling  the  work  in  the 
street,  showing  all  necessary  measurements  for  laying  out  the 
work,  together  with  the  position  and  marks  of  the  various  pieces. 

SHOP  WORK. 

A  bill  of  the  rails  required  and  the  necessary  new  prints  and 
references  to  old  ones  having  been  obtained  from  the  drawing 
office,  the  manufacture  of  the  work  may  be  proceeded  with. 
The  bill  of  rails  required  (made  out  so  as  to  give  a  minimum 
amount  of  scrap)  is  given  into  the  hands  of  the  man  in  charge 
of  the  rail  saw,  who  proceeds  to  cut  up  the  rails  into  the  required 
lengths,  marking  the  length  of  each  and  whether  required 
straight  or  curved  upon  the  web.  The  rails  next,  with  few 
exceptions,  go  to  the  rail  bender,  to  be  either  curved  to  the  re- 
quired radius,  or  straightened;  they  next  proceed  to  the  "marker 
off,"  who  carefully  marks  the  necessary  lines  for  all  machine 
work  required  to  be  done  upon  them  ;  he  also  stamps  the  rails  on 
the  end  with  their  distinguishing  marks  ;  the  rails  afterwards 
p  iss  on  to  the  machines  (milling  machines,  slotters,  shapers, 
planers,  etc.)  suited  to  the  work  required  ;  they  then  go  to  the 
fitting  shop  to  be  assembled  according  to  the  drawings. 

In  a  tongue  switch  the  long  rail  has  to  be  properly  curved, 
and  slotted  or  bent  for  the  tongue  to  fall  into  place.  The 
tongue  is  made  of  hammered  steel,  and  the  turned  pin  is  shrunk 
in  ;  this  is  dropped  into  place,  and  all  measurements  checked 
before  being  considered  ready  for  the  track. 

In  the  blind  switch  and  mate,  one  rail  is  planed  so  as  to  leave 
a  long  notch  on  one  side,  while  the  other  rail  is  planed  to  a  point 
which  fits  into  the  notch  ;  the  two  are  strongly  bolted  or  riveted 
together  and  sometimes  finished  on  a  planer. 

The  curve  crosses  have  usually  two  pieces  of  rail,  one  of  which 
has  the  upper  part  so  shaped  at  the  crossing  point  as  to  allow 
the  second  one  to  drop  down  on  the  first,  and  fit  accurately  into 
the  place  allowed  for  it  ;  while  the  second  has  the  lower  part 
shaped  so  as  to  allow  the  first  rail  to  pass  through,  the  two  rails 
jointing  neatly  into  one  another.  Great  care  is  necessary  in  the 
fitting  to  have  the  angles  of  the  intersection  exactly  as  required  ; 
in  order  to  obtain  the  correct  angle,  the  drawing  shows  the 
spread  at  a  fixed  distance,  together  with  the  deflections  of  the 
curves  at  that  point ;  so  that  this  distance  is  measured  along  the 
rails  from  the  intersection  point  and  the  deflections  marked 
from  the  gauge  line  ;  the  spread  is  then  measured  between  the 
points- so  marked. 


■  CHECKING. 

When  an  intersection  has  been  made,  it  is  sometimes  advis- 
able to  have  it  assembled  as  a  final  check  before  shipping  ;  for 
this  purpose  a  large  piece  of  ground,  as  level  as  possible,  is  re- 
quired, and  much  more  than  is  actually  occupied  by  the  woik 
when  in  place  should  be  available  ;  the  tangents  of  the  intersec- 
tion should  be  laid  out,  and  a  sufficient  number  of  points  fixed 
to  actually  check  the  end  of  each  curve.  Having  laid  out  the 
ground,  the  pieces  are  assembled,  and  any  errors  observed  may 
be  corrected  ;  this  last  step  ensures  the  work  being  absolutely 
correct,  and  is  the  best  check  on  the  work  that  can  be  adopted. 

ASSEMBLING  IN  THE  TRACK. 

In  laying  an  intersection,  it  makes  a  great  deal  of  difference 
whether  the  whole  space  required  is  graded  at  once  and  all 
traffic  stopped,  or  if  only  part  of  the  intersection  is  graded,  leav- 
ing part  undisturbed  so  as  not  to  interrupt  traffic.  When  the 
work  has  to  be  performed  in  the  latter  way,  great  care  is  neces- 
sary in  placing  the  work,  so  that  the  remaining  part  when  laid 
may  fit  up  to  and  line  accurately  with  the  first  part.  If  it  is 
necessary  to  lay  out  a  curve,  it  is  generally  most  easily  per- 
formed by  tangent  and  chord  deflections  or  by  ordinates  from  a 
chord.  In  grading  a  corner,  when  an  important  intersection  is 
to  be  laid,  care  should  be  exercised  in  excavating  to  the  correct 
depth  and  having  the  grading  done  evenly,  for  if  the  track  has 
to  be  lifted,  say  six  inches,  after  being  laid,  it  means  very  much 
more  than  the  same  lift  on  ordinary  track,  as  the  weight  of  rail 
is  sometimes  enormous  as  compared  with  the  extent  of  ground 
it  covers  ;  also,  if  the  work  has  been  carelessly  done,  and  pre- 
sents a  very  uneven  bed,  much  more  time  is  necessary  to  couple 
up  the  joints  than  would  have  been  required  had  the  grading 
been  properly  performed.  The  spacing  of  the  ties  for  this  work 
should  receive  more  attention  than  is  sometimes  given  to  it,  as 
it  is  a  very  important  matter.  The  ties  should  be  the  very  best 
available,  and  spaced  more  closely  than  those  on  the  straight 
track. 

The  centre  lines  of  tracks  for  both  streets  are  accurately  fixed, 
and  if  there  is  no  diamond,  the  ends  of  the  curves  must  be 
found  ;  otherwise  this  is  not  essential.  If  there  is  a  diamond  in 
the  intersection,  this  is  laid  first,  bolted  up  and  lined  accurately. 
The  other  pieces  having  been  scattered  about  in  their  approxi- 
mate positions,  are  next  drawn  to  place  and  bolted  together. 
The  rails  are  then  securely  spiked  to  gauge,  and  lifted  (if  neces- 
sary) to  grade,  when  the  intersection  may  be  paved  and  so  com- 
pleted. If  there  is  no  diamond  to  lay,  an  end  of  a  curve  may  be 
taken  as  the  starting  point.  To  lay  the  intersection  so  as  to 
have  the  through  straight  tracks  in  perfect  alignment,  requires 
great  care,  as  the  joints  are  usually  very  close  together. 

An  idea  of  the  amount  of  rail  that  may  be  used  in  a  single 
intersection,  and  the  consequent  amount  of  labour  required  to 
make  one,  may  be  formed  from  the  following  figures,  for  one 
laid  at  the  intersection  of  St.  Lawrence,  Main  and  St.  Catherine 
streets,  Montreal  (same  as  Fig.  15).  It  is  built  of  75  lbs.  and  84 
lbs.  girder  rail  (Figs.  3  and  4).  It  contains  2,150  feet  of  rail, 
and  has  a  total  weight  of  about  26  tons.  There  are  86  built  up 
pieces  (switches,  mates  and  curve  crosses),  and  78  lengths  of 
connecting  rails,  making  a  total  of  164  pieces  in  the  complete 
intersection.  The  extreme  length  between  ends  and  opposite 
switches  is  about  1 10  feet.  The  radius  of  the  inside  gauge  lines 
of  all  the  curves  is  45  feet,  and  the  distance  between  tracks 
varies  from  4  ft.  to  8  ft.  6  in.  This  intersection,  as  well  as  all 
others  in  Montreal  and  Toronto,  was  made  by  the  Canada 
S'vitch  Manufacturing  Co.,  Lim.,  of  Montreal. 

Such  work,  when  properly  constructea  and  laid,  represents  a 
large  amount  of  capital,  and  deserves  much  more  attention  and 
care  than  the  old  cast  iron  work  ;  but,  unfortunately,  it  seems 
sometimes  to  be  treated  no  better.  The  curves  at  intersections 
are  necessarily  very  sharp,  and  in  order  to  diminish  the  amount 
of  power  required  and  the  wear  on  the  rails  (as  well  as  on  tires) 
they  require  oiling  at  least  once  a  day  for  heavy  traftic,  while 
the  rate  at  which  cars  run  over  special  work  should  he  strictly 
regulated  to  a  low  speed.  The  groove  of  the  rail  and  the  tongue 
switches  require  to  be  constantly  cleared  of  the  dirt  which  in- 
evitably collects,  and  if  not  removed  causes  great  inconvenience. 
The  life  of  such  work  may  be  appreciably  prolonged  by  such 
attention,  and  when  one  considers  the  cost  of  renewal  and  the 
consec(uent  inteiference  to  traffic  while  doing  so,  it  will  be 
readily  seen  that  it  pays  in  the  end. 
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The  Crossan  Car  Mnfg.  Co.,  ofCoboiirg,  are  shipping  two  first-class 
passenger,  two  baggage  and  express  cars  to  the  Toronto,  Hamilton  and 
Buffalo  Railway. 

The  Port  Dalhousie,  St.  Catharines  and  Thorold  Street  Railway  Co.  have 
purchased  additional  equipments  of  the  C.  G.  E.  800  type  from  the  Canadian 
General  Electric  Co. 

The  Lundy's  Lane  Electric  Street  Railway  Company  has  been  incorpor- 
ated, with  capital  stock  of  $30,000  in  $100  shares,  the  promoters  being  H. 
C.  Symmes,  J.  A.  Lowell,  J.  G.  Cadham,  G.  R.  Symmes,  all  of  Niagara 
Falls,  and  H.  D.  Symmes,  of  St.  Catharines. 

At  the  present  time  there  are  over  850  electric  railways  in  the  United 
States,  operating  over  9000  miles  of  track  and  23,000  cars,  representing  a 
capital  investment  of  over  $400,000,000.  In  1877  the  number  of  such  roads 
amounted  to  only  thirteen,  with  scarcely  100  cars. 

At  a  recent  meeting  of  the  stockholders  of  the  St.  John  Railway  Co.,  of 
St.  John,  N.  B. ,  the  following  directors  were  elected  :  James  Ross,  J.  M 
Robinson,  R.  B.  Emerson,  James  IVIanchester,  J.  J.  Tucker,  H.  P,  Timmer- 
man,  C.  W.  Weldon,  H.  H.  McLean  and  William  Barnhill.  At  a  subse- 
quent meeting  the  directors  elected  James  Ross,  of  Montreal,  president  ;  J. 
M.  Robinson,  vice-president,  and  James  Warren,  secretary  and  treasurer. 
Messrs.  Ross,  Robinson  and  McLean  were  named  as  the  executive  of  the 
company. 

After  a  series  of  delays  caused  by  the  inability  of  the  City  Council  to  come 
to  a  satisfactory  basis  of  agreement  with  the  London  Street  Railway  Co. 
for  the  renewal  and  extension  of  their  franchise,  a  satisfactory  arrangement 
has  at  last  been  reached,  and  the  electrical  equipment  of  the  road  is  being 
rapidly  proceeded  with.  The  contract  for  the  entire  electrical  equipment 
has  been  awarded  to  the  Canadian  General  Electric  Co.  The  motor  cars, 
25  in  number,  will  be  constructed  in  the  same  manner  as  those  running  on 
the  Wilson  Avenue  line  in  Cleveland,  with  cross  benches  and  side  aisle, 
with  doors  at  the  centre  and  rear  end  of  the  car,  a  footboard  being  pro- 
vided running  the  entire  length  of  the  car.  This  latter  feature  has  proved 
itself  of  considerable  value  in  handling  heavy  crowds.  The  motor  equip- 
ments for  each  car  will  consist  of  two  C.  G.  E.  800  motors  with  type  K-2 
controllers.  The  entire  system  is  intended  to  be  in  operation  in  time  for 
the  Western  Fair  in  September. 
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The  electric  light  system  at  Windsor,  Ont.,  is  to  be  enlarged. 

Mr.  R.  Anderson,  electrical  engineer,  of  Ottawa,  is  installing  a  plant 
of  600  incandescent  lights  at  Vankleek  Hill,  Ont.,  for  Col.  Wm.  Hig- 
ginson.  Mr.  Anderson  is  also  installing  a  100  light  electric  plant  for 
the  Geo.  Matthews  Co.,  Ltd.,  for  their  pork  packing  establishrnent  at 
Hull,  Que. 

Mr.  Geo.  Gillies,  of  Gananoque,  is  said  to  run  the  only  electric 
welder  in  Ontario.  Power  is  supplied  by  the  Gananoque  Electric  Light 
and  Power  Co.  The  articles  to  be  welded  are  placed  end  to  end  in 
grooves  suitable  to  their  shape  ;  two  clamps  come  down  fitting  on  the 
articles  to  be  welded,  which  form  the  connecting  link  between  the 
clamps  and  the  copper  plates  uuderneath.  A  lever  turns  on  the  current 
and  at  the  same  time  presses  the  articles  together,  and  the  welding  is 
done  almost  simultaneously.  Articles  to  the  weight  of  eight  pounds 
can  be  welded  on  this  machine. 

The  Ottawa  Electric  Co.,  of  OUawa,  Ont.,  are  putting  in  an  addi- 
tional 240  k.  w.  alternator  in  their  steam  power  station,  where  they 
already  have  two  others  of  the  same  power,  supplied  by  Ahearn  & 
Soper.  They  are  also  putting  in  a  200  k.  w.  D.  C.  500  volt  generator 
for  stationary  motor  service,  and  are  engaged  in  remodelling  their  motor 
circuits  so  as  to  obtain  better  distribution.  Their  workshop  is  busy  in 
the  construction  of  a  large  switchboard,  which  will  be  57  feet  long,  en- 
tirely fireproof,  and  constructed  on  modern  principles.  It  will  be 
placed  in  power  house  No.  I,  late  of  the  Standard  Co.,  which  will  re- 
main the  distributing  station.  The  generators  in  the  other  stations 
will  be  conned  ed  to  this  switchboard,  and  will  be  run  at  the  accustomed 
voltage,  the  regulation  being  done  at  the  central  station.  This  com- 
pany is  at  present  installing  a  private  fire  alarm  system  connecting  their 
stations,  work  shop  and  offices  with  the  fire  stations  in  their  districts. 
The  above  changes  were  all  designed  by  Mr.  A.  A.  Dion,  general  super- 
intendent and  electrical  engineer  for  the  company,  and  are  being  carried 
out  under  his  supervision  by  Messrs.  J.  Murphy,  superintendent  of 
power  stations,  W.  G.  Bradley,  superintendent  of  construction,  and  W. 
H.  Baldwin,  hydraulic  engineer.  The  company  are  sparing  no  pains 
or  expense  in  making  improvements  so  as  to  maintain  a  high  standard 
of  efficiency  throughout  the  service.  Eighty  motors  aggregating  350 
h.  p.  are  supplied  with  power  by  this  firm,  and  450  arc  lights  and  48,800 
incandescent  lamps  are  supplied  with  light. 
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Engines  ready  for  immediate  delivery  : 

10, 15,20,30,60, 80. 100, 125,  ISO 


ROBB  ENGINEEI^ING  CO.,  Ltd. 

-fi.ralierst,  n.  s. 

WM.  McKAY,  Seaforth,  Out,  Trayelling  Agent.' 


THE  BABCOCK  <fc  WILCOX 

Water  ^-u."be 

STEAA 


HEAD  OFFICE.; 


415  Board  of  Trade  Bnildlng,  Montreal. 

WM.  T.  BONNER,  general  Asent  for  Canada 

Sliops  a.t  BelloTTille,  Ontario. 
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PRICE  10  CENTS 
$i.oo  Per  Year. 

W.  A.  JOHNSON  ELECTRIC  CO. 


CONTRflCIIIIG  ELECTRIC  ENGINEERS- 


34  YORK  STREET,  lORONTO,  CflHIIDJ 


lOOO  Lf.   ALTERNATOR — REVOLUTIONS  66o. 


Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHllSE  MOTORS 

SINGLE  m  m  mW  phase  power  and  light  flllERHflTORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RfllLtfflY  GENERATORS  AND  STEEL  MOTORS. 

WfVGNER  TRf\NSFORMERS    x    DUNCflN  METERS. 


WE  MAKE' A  SPECIALTY  OF 


|pp^==r='=^=^=T=i=t=iaiia=^ 


=T=l=n=l=l=i=TJSi3=i=l=i=l=i=l=i^^ 


FOR 


SERIES,  ALTERNATING  AND  DIRECT  CURRENT  INCANDESCENT  CIRCUITS. 


Will  Ship  Lamps  on  Approval. 
Prices  from  $12  to  $25  Each. 
Write  for  Particulars. 


;  THE  THOMPSON  ELECTRIC  CO. 

f        I  mm   WATERFOR 


WATERFOBJy,  OJfiT. 

.  Manufacturers  all  kinds  Electrical  Apparatus 


THE  ROYAL  ELECTRIC  CO. 

MONTREAL,  QVE.  western  office .  TORONTO,  ONT. 

ARE  NOW  PREPARED  TO  RECEIVE  ORDERS  FOR  THE  JUSTLY  CELEBRATED 

STANLEY  TRANSFORMERS 

JL  money  xn.a>kex*  for  tlxe  Central  Station. 

None  equal  them.  They  increase  station  capacity.  They  diminish  operating  expenses. 

Economy   .    Efficiency  .  Regulation 

ALSO  A  FULL  LINE  OF 

Electrical  Apparatus,  Arc  Dynamos,  Arc  Lamps,  Railway  Generators,  Railway  Motors, 

"S.  K.  C."  TWO  PHASE  ALTERNATINC  GENERATORS  AND  MOTORS 

DIRECT  CURRENT  GENERATORS  AND  MOTORS 

SWITCHBOARDS,  INSTRUMENTS,  WIRE,  ELECTRICAL  SUPPLIES 

CORRESPONDENCE  SOLICITED  FOR 

Electric  Lighting,  Railway,  Manufacturing  and  Mining  Work,  Isolated  Plants, 
Central  Stat.ons,  Long  Distance  Transmission  for  Light  and  Power. 
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ELEGTRIGAL  ENGINEERS 


GEO.  WHITE-FRASER 

C.E.,  D.T.S,,  A.  AM.  INST.  ELEC.  ENG. 

CONSUZTISG 

ELECTRICAL  ENGINEER 

Electric  Railways  and  Electric  Light. 
18  Imperial  Loan  Building  TORONTO 

E.  GflRL  BREITftftUFT 

CONSUi.51NG 

ElectilGal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     k  ptni  m  f>iiT 
and  Railway  Work  f  DLnLIH,  UR  1 1 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  StJition  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  genera!  dynamo  repairs  ... 
Office,  431  Board  of  Trade  Building,  MONTREAL 

pyy  TENTS  p^^^cured  on 

ELECTJtlCAL  INVENTIONS 

RIDOUT  &  MAYBEE,    '03  bay  st.,  Toronto. 
A  pamphlet  on  patents  sent  free. 
"RiDOUT  on  Patents,"  price  $5.50,  $6,00. 

JOHN  J.  GARTSHORE  fConf^ 

Importer  and  Dealer  in 

STEEL  RAILS 

New  and  Seeond-Hand.  All  sections. 
Old  Material  Bought  and  Sold. 


G.  B.  W. 


SPECIALITIES  : 

Leclanche  Cells 
Annuneiators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

manufacturers  of 

TOPPINS, 

SID-BL  OCKS 

and  CROSS-HKMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Lid. 

PUBLISHERS 

10  Front  St.  E.        -        1  okonto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


1 F.  PIPS  Ei[C 


MANUFACTURERS  OF 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street.  /VI  rkn+l'oa  I  f^anaHi* 

Prouidence  R.  I. :  American  Electrical  Works.         /▼IUI|llt>dl,  V.ldl|dUa* 


The  Beardmore  Belting  Co, 

(Formerly  The  F.  E.  Dixon  Belting  Co.) 


MANUFACTURERS  OF 


LEATHER  BELTING 


89  FRONT  STREET  EAST,  TORONTO. 


Headquarters  for  Electric  and  Dynamo  Belting. 


John.LBlaikie  Eso. 
Pres. 


EWRathbun  Esit. 
Vice.  Pres. 


CONSULTING  ENGIMELRS 

G.C.ROBB  ChiefEngineer  ,,  _  «-..rx.^^...^«. 
A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


TENDERS  WANTED 


1 


A  Weekly  journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


I  CANADIAN  COhTlRACT  RECORDi 

TORONTO.  5> 


FINE 

BANK.OFFICSr- 

COURTH0USE&  r-^   ^       ^  i  " ^ 

DRUGSTOBEFITTINCS  -./vIl=ty^^^,^__^%^S£NDj 
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Cf\LCUTT'S 


Boiler  Improvement 


Any  person  using  a  Steam  Boiler  can  save  50  per  cent, 
of  their  fuel  and  get  50  per  cent,  more  power  out  of 
their  boiler  by  having 

CflLCOTT'S  ITER-TOBE  immM] 

attached.  The  expense  is  only  a  trifle  compared  to  the 
saving  derived.  Send  for  Circular,  Box  55,  Peter- 
borough, Ont. 

Peterborough  Steam 
— Boiler  Company 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

Kemlnqion  MacHine  Go. 

Refrigerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 

ALL  WORK  eUARANSEED. 


ST  IE  AM  VSERS 

Desiring  the  services  of  COMPETENT  EN- 
6INRERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J,  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


ELECTRICITY 


Mechanics  ;  Mechanical  Drawing ;  Architecture  :  Architectural  Drawing;  and  Dengn- 
inx  ;  Masonry;  Carpentry  and  Joinery  ;  Ornamental  and  Structural  /ran  Work;  Steam 
Engineering ;  (Stationary,  Locomotive  or  Marine) ;  Railroad  Engineering ;  Bridge  En- 
gineering ;  Municipal  Engineering ;  Elumbmg  and  Heating ;  Coal  and  Metal  Mining  ; 
Prospecting,  and  the  English  Branches.  Until  further  notice  experimental  apparatus  will 
be  furnished to  students.  Send  for  Free  Circular,  stating  the  subject  you  wish  to 
study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton.  Pa. 


(General  Electric  Co.,  Berlin,  Germany.) 

CAI'ITAI.  FULl.V  PAIU   Ul',  $5,000,000 

....  Manufacturers  of  .  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distance  Transmission  a  Specialty. 


I  K.AUfc.  MARK. 


MUNDERLOH  &  CO.,  ^"'^^^^'^^  Montreal 


Dodge  Split  Friction  Clutcli 


We  claim  points  of  Superiority  and  IWerit 
...  as  follows  .  .  . 


Perfect  Balance 
Easy  of  Adjustment 
Excellent  Lubrication 
Repairs  Made  Easy 


Positive  Friction 
The  Split  Feature 
Reasonable  First  Cost 
Detachable  Sleeve 


WRITE  FOR  ILlUSTRItTED  CATALOGUE  AND  DISCOUNTS 


DODCE  WOOD  SPLIT  PULLEY  CO, 

Office  :    68  King  St.  West,  Toronto 


5^1  GOLDiE  &  m^CaLLOCM  Cp 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modem  Improvement. 

iOl  MIGHili!,  M-iiN6  MUMl  MM,  UMil  AND  SIIIV[  iCHlRY 

Fire  £t,nd  Burglar  F»roof  Safes  and  Vault  Doors. 


^o^rTaT  attc^ntTom  ^^"^^         "Wheelock"  improved  steam  engine 

^r<^  a^^^q^TOq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO.*  ^ 
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Kay  Electric  Mf^.  Oo. 

255  James  St.  N.,  HAMILTON,  ONT. 

"We  a.re  prepa.red.  to  f-u.m.isli  


Dynamos  of  any  capacity  for  any  voltage  either 

compound  or  shunt  wound. 
Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 
Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


fl 


llflO  LIW 


fl 


Of  from  1  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  ottier  pur- 


poses. 

MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fa.rtic-u.la.rs  on.  ^Application. 


Representatives  for  the 
Dominion  of  Canada. 


STEAA  pamps 


For  All  Duties 


••  •  • 


NORTftEY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Montreal 


-SOUE.  AGENTS  FOR  PROVINCE,  OF  QUEBE.C- 


THE  JONES  &  MOORE  ELECTRIC  CO. 

Telephone  2310.  manufacturers  of 

DYNf\MOS  *  MOTORS  *  SUPPLIES 


"WlilTE    FOE.  FB.ICES 


.146  York  Street,  TORONTO 


E 


L 


Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PA55ERSON  dfc  CORBIN  ST.  CATHARINES,  ONT. 

Electrical  Supplies  "^^^St^S^^' 

Get  our  prices  before  buying  

Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS       -       33, 35, 37  ADELAIDE  Street  West,  TORONTO 
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THE  STREET  RAILWAY  CONVENTION,  MONTREAL. 

A  representative  of  the  Electrical  News  had  an  interview 
a  few  days  ago  with  Mi.  Stonewall  Jackson,  of  Montreal,  the 
local  secretary  of  the  American  Street  Railway  Association.  The 
Fourteenth  Annual  Exposition  of  that  association  will  take  place 
in  the  Victoria  rink,  Montreal,  the  15th  of  October  next,  lasting 
four  days.  The  officers  and  executive  board  are  as  follows  : — 
President,  Joel  Hurt,  Pres.  Atlanta  Consolidated  Street  Railway 
Co.,  Atlanta,  Ga.  ;  ist  Vice-President,  W.  Worth  Bean,  Presi- 
dent St.  Joseph  and  Benton  Habour  Railway  and  Light  Co.,  St. 
Joseph,  Mich.  ;  2nd  Vice-President,  John  H.  Cunningham,  Dir. 
Lynn  &  Boston  R.  R.  Co.,  Boston,  Mass.  ;  3rd  Vice-President 
Russel  B.  Harrison,  Pres.  Terre  Haute  Street  Railway  Co., 
Terre  Haute,  Ind.  ;  Actmg  Secretary-Treas.,  John  A.  Partridge, 
Brooklyn  Street  Railway  Co.,  Brooklyn,  N.  Y.  ;  Executive  Com- 
mittee :  the  President,  Vice-President  and  Hy.  C.  Payne,  Vice- 
President  Milwaukee  St.  Ry.  Co.,  Milwaukee,  Wis.  ;  Wm.  H. 
Jackson,  President  Nashville  St.  Ry.  Co.,  Nashville,  Tenn.  ;  D. 
G.  Hamilton,  President,  Cass  Ave.  and  Fair  Grounds  Ry.  Co. 
and  St.  Louis  Ry.  Co.,  St.  Louis,  Mo.  ;  Granville  C.  Cunning- 
ham, Man.  Montreal  Street  Ry.  Co.,  Montreal,  Que.  ;  John  N. 
Paitridge,  President  Brooklyn  City  &  Newton  R.  R.  Co., 
Brooklyn,  N.  Y. 

Exhibition  of  supplies  and  manufactures  of  every  nature  used 
in  the  street  railway  business  will  be  displayed  and  electric  power 
is  to  be  provided  for  the  running  of  machinery  which  may  need 
it.  All  machinery,  will,  if  possible,  be  exhibited  in  motion. 
Every  precaution  will  be  taken  to  guard  against  fire,  and  a  full 
corps  of  watchmen  will  be  on  duty  day  and  night.  The  associ- 
ation heartily  invites  all  manufacturers,  inventors  and  street  rail- 
roads to  exhibit  their  machinery  and  will  make  the  utmost  effort 
to  devote  the  requisite  space  to  all  applicants.  All  the  leading 
street  railway  men  will  attend  this  exposition,  and  the  director- 
ate will  do  all  in  their  power  to  make  it  the  best  street  railway 
exposition  ever  held.  For  full  particulars  address,  Stonewall 
Jackson,  Local  Secretary,  17  St.  Sacrament  St.,  Montreal,  Que. 


LEGAL  DECISIONS. 

Hartford  v.  Bell  Telephone  Co.,  Toronto  Electric 
Light  Co.,  et  al. — The  appeal  from  the  judgment  of  Mr. 
Justice  Rose  in  favor  of  the  defendants  in  this  case,  was  dis- 
missed by  Mr.  Chief  Justice  Meredith  in  the  Common  Pleas 
Divisional  Court,  Toronto,  in  the  following  terms  :  "To  have 
entitled  the  plaintiff  to  have  succeeded  against  any  or  either  of 
the  defendants,  it  was  incumbent  upon  her  to  prove  that  the  de- 
fendant or  defendants  sought  to  be  made  liable,  had  been  guilty 
of  some  wrongful  or  negligent  act  which  was  the  proximate 
cause  of  the  injuries  received  by  her,  and  in  respect  of  which  the 
action  was  brought.  On  both  branches  of  the  case  the  plaintiff, 
in  the  visw  of  my  learned  brother  Rose,  failed  upon  the  facts, 
for  he  has  by  his  fiudings  of  fact  acquitted  each  of  the  defend- 
ants of  the  wrongful  or  negligent  acts  charged  against  them, 
and  has  found  that,  even  if  the  defendants  were  guilty  of  the 
wrongful  or  negligent  acts  alleged  to  have  been  committed  by 
them,  those  acts  were  not  the  proximate  cause  of  the  injury  and 
damage  to  the  plaintiff  for  which  she  sues.  There  was,  we 
think,  evidence  which  fully  warranted  the  learned  judge's  find- 
ings. .  .  .  Upon  the  facts  of  the  case  it  was  properly  found  (for 
It  appeared  upon  the  plaintiffs  own  case,  and  there  was  no  evi- 
dence to  the  contrary)  that  the  wires  of  the  Electric  Light  Co. 
and  of  the  Holmes  Co.  were  brought  into  contact  owing  to  the 
conduct  of  a  boy  who  chopped  off  a  branch  of  a  tree  which  stood 
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near  the  wires  of  the  Holmes  Co.  and  the  Bell  Telephone  Co., 
between  Portland  street,  where  the  contact,  as  I  have  mentioned, 
took  place,  and  the  building  to  which  the  fire  was  communicated, 
and  the  branch,  falling  upon  the  wires  adjacent  to  and  somewhat 
below  it,  brought  the  Holmes  wire  down  upon  and  into  contact 
with  the  Electric  Light  Co.(S  wires,  and,  but  for  the  boy's  act, 
the  negligence  of  the  companies,  if  negligence  there  were,  would 
have  produced  no  damage  to  the  plaintiff.  It  appears  to  me, 
therefore,  that,  according  to  both  the  principle  acted  upon  in  the 
Howard  case  (22  S.  C.  R  147),  'the  wrong  and  the  damage  are 
not  sufficiently  conjoiped  or  concatenated  as  cause  and  effect  to 
support  an  action,'  and,  as  put  in  the  Howard  case,  the  negli- 
gence and  the  injury  are  insulated  by  the  intervening  act  of  the 
boy — the  causal  connection  between  the  negligence  and  the 
damage  being  broken  by  the  interposition  of  independent  re- 
sponsible human  action,  and  the  plaintiffs  case,  therefore,  failed. 
There  are  probably  other  difficulties  in  the  way  of  the  plaintiffs 
recovering,  but  it  is  unnecessary  to  refer  to  them.  The  result  is 
that  the  judgment  of  my  brother  Rose  is  right  and  must  be 
affirmed,  and  the  appeal  from  it  dismissed  wirh  costs.  I  do  not 
feel,  however,  that  I  should  part  with  with  the  case  without  ex- 
pressing the  hope  that  some  provision  of  law  may  be  enacted 
that  will  place  under  proper  governmental  or  municipal  super- 
vision and  control  the  vast  network  of  wires  which  is  to  be  found 
in  a  city  like  Toronto,  and  may  at  any  moment  become  the 
cause  of  serious  injury  to  life  and  limb,  as  well  as  to  property, 
and  for  requiring  companies  and  others,  whose  disused  or 
'vagrant'  wires  may  become  a  source  of  danger,  to  remove  them. ' 


The  gross  earnings  of  the  Toronto  Street  Railway  Company  for  luly 
amounted  to  $93,049.94. 

John  F.  Payzant  has  been  elected  president,  and  W.  B.  Ross,  secre- 
tary, of  the  Halifax  Electric  Tramway  Co. 

Mr.  Chas.  W.  Wasson,  of  Cleveland,  Ohio,  has  been  elected  a  direc- 
tor of  the  London  Street  Railway  Co.,  to  succeed  the  late  Hon.  Greene 
Pack.  '  ' 

The  electric  light  inspection  branch  of  the  Inland  Revenue  Depart- 
ment will  be  self-sustaining,  as  up  to  the  present  $2,000  has  been  col- 
lected in  fees. 

The  first  truck  with  electric  motors  for  locomotive  work  to  be  used  in 
Canada  was  shipped  last  week  to  Oshawa  by  Ahearn  &  Soper,  of 
Ottawa.  It  is  a  specially  constructed  truck  of  heavy  steel  and  weighs 
with  the  motors  something  over  eight  tons.  The  motors  combined  have 
a  capacity  of  120  horse  power.  The  truck  will  be  used  in  hauling 
freight  cars  to  and  from  the  G.  T.  R.  at  Ottawa. 

Mr.  Thos.  Ahearn,  of  Ottawa,  has  devised  a  method  for  preventing  vari- 
ation of  E.  M.  F.  occasioned  by  sudden  withdrawal  or  addition  of  load  in 
connection  with  self-excited  water  driven  dynamos.  An  independently 
driven  water  wheel  is  employed  to  generate  current  exclusively  for  the 
purpose  of  exciting  the  field  of  the  generators.  An  ammeter  is  included 
in  each  dynamo  field  circuit,  and  upon  each  dynamo  is  placed  a  small 
double  throw  switch  so  that  in  case  of  accident,  the  several  dynamos 
could  be  self-excited  by  throwing  the  switch  on  each  dynamo,  thereby 
connecting  the  armature  of  each  to  its  own  field.  The  advantages 
claimed  for  this  method  are  :  Steadiness  of  voltage,  removal  of  the 
danger  of  burning  out  fields  by  abnormal  armature  speed,  relief  to  the 
driving  machinery,  removal  of  fields  from  the  line  circuit  preventing  any 
possible  damage  to  them  by  lightning  or  other  cause,  the  prevention  of 
damage  to  commutators  formerly  caused  by  short  circuits  unon  the  line 
throwing  open  the  circuit  breakers  and  short  circuiting  the  current  across 
the  commutator.  Considerable  time  is  also  saved  in  throwing  in 
dynamos,  which  is  now  done  without  deiay  after  the  circuit  breakers 
are  reset.  This  formerly  required  a  very  considerable  time  in  synchro- 
nizing fields, 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS; 

Note.  — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

TORONTO  ASSOCIATION  NO.  1. 

In  the  absence  of  the  President,  E.  J.  Philp,  the  last  regular 
meeting  was  presided  over  by  A.  E.  Edkins,  Dist.  Deputy. 
After  general  business  had  been  disposed  of,  the  newly-elected 
officers  were  installed  as  follows  : 

Pres.,  Walter  Lewis  ;  Vice-Pies.,  Samuel  Thompson  ;  Rec. 
Sec,  T.  Eversfieid  ;  Cor.  Sec,  Jas.  Huggett  ;  Treas.,  A.  Wick- 
ens  ;  Door- Keeper,  A  Slute  ;  Conductor,  Martin  Mose. 

Bros.  Fo.x,  Huggett  and  Wickens  were  appointed  delegates 
to  the  annual  convention. 

At  a  recent  regular  meeting  the  following  resolutions  of  con- 
dolence were  adopted  : — 

"  Whereas,  it  has  pleissed  our  Heavenly  Father  to  remove  from  the  family 
of  our  esteemed  and  wonhy  brother,  W.  G.  Blackgrove,  two  of  his  children, 
therefore  be  it  resolved  that  we  deeply  sympathize  with  our  brother,  his 
wife  and  family  in  their  sad  bereavement,  but  commend  them  to  that  all- 
wise  Supreme  Ruler  who,  though  sometimes  inscrutable  in  His  dispensa- 
tions, yet  doeth  all  things  well.  And  be  it  further  resolved,  that  these  reso- 
lutions be  spread  on  the  minutes  of  this  Association,  and  a  copy  of  same 
be  sent  to  the  bereaved  family  and  also  to  the  mechanical  press. 

George  Fowlek, 


George  C.  Mor 
Wilson  Phillips 


RING,  V 
'S,  ) 


Committee. 


MONTREAL  ASSOCIATION  NO.  I. 

A  representative  of  the  Electrical  News  called  on  the 
Montreal  No.  i  Canadian  Association  of  Stationaiy  Engineers 
at  their  handsome  and  comfortable  quarters  at  666 }4  Craig  St. 
They  had  just  completed  business,  and  the  secretary,  Mr.  B.  A. 
York,  stated  that  they  had  just  elected  delegates  to  the  annual 
convention  to  be  held  in  Ottawa  in  September  next. 

The  following  are  the  delegates  elected  :  Brothers  T.  Ryan, 
J.  G.  Robertson  and  E.  Valiquet,  with  alternates,  Bros.  Hy. 
Nuttal,  Jos.  Marchand  and  J.  Murphy.  The  delegates  will  be 
accompanied  by  Bros.  J.  J.  York,  (President  C.  A.  S.  E.),  Geo. 
Hunt  and  O.  E.  Granberg,  members  of  the  C.  A.  S.  E.  executive. 

An  invitation  was  extended  to  our  representative  to  attend  their 
annual  picnic,  Aug.  3rd,  and  make  an  inspection  of  their  lodge 
room,  which  is  the  best  equipped  for  the  study  of  steam  engineer- 
ing of  any  in  Canada.  On  the  walls  are  drawings  of  Babcock 
engines  and  designs  of  different  engine  and  boiler  makers,  to- 
gether with  photos  of  the  past  and  present  officers  and  groups  of 
the  members  of  the  association.  They  have  the  latest  models 
and  appliances,  and  a  library  of  no  small  size  which  they  hope 
to  add  to  from  the  proceeds  of  their  picnic. 

Bro.  B.  Cowper,  chief  engineer  of  the  Canadian  Rubber  Co.. 
presented  the  association  with  a  model  double  plunger  pump 
with  glass  cylinders.  They  have  also  a  model  steam  pump  with 
cylinders  cut  in  half,  showing  working  of  valves. 

Many  of  the  merchants  of  the  city  contributed  to  the  prize  list 
for  the  picnic  games,  and  a  goodly  number  turned  out  to  the 
Exhibition  grounds  to  enjoy  them. 

In  the  drawing  for  a  forty  gallon  barrel  of  oil,  a  little  maid  of 
eight  summers  picked  out  the  lucky  ticket.  In  the  lacrosse 
match  the  team  captained  by  Mr.  Hunt  won  victory  over  the 
team  led  by  Mr.  Murphy.  The  Executive  have  reason  to  con- 
gratulate themselves  on  the  complete  success  of  the  picnic. 


BROCKVILLE  ASSOCIATION  NO.  1 5. 

At  the  last  meeting  of  the  above  association,  the  election  of 
officers  for  the  ensuing  year  resulted  as  follows  : 

Pres.,  W.  F.  Chapman  ;  Vice-Pres.,  Archie  Franklin  ;  Rec. 
Sec,  Wm.  Robinson  ;  Fin.  Sec,  John  McCaw  ;  Treas.,  John 
Grundy  ;  Conductor,  W.  S.  Baverstock  ;  Trustees,  Ernest  Carr, 
Fred.  Andrews  and  Edward  Devine  ;  Delegate,  W.  F.  Chapman. 

The  Secretary  reports  that  good  work  is  expected  during  the 
next  term,  the  newly-elected  officers  bein^  all  energetic- men. 


WINNIPEG  A.SSOCIATION  NO.  II. 

At  a  meeting  of  the  above  association  at  their  hall  on  the  i  ith 
ult.,  the  following  officers  were  appointed  : 

President,  G.  Hazlett  ;  Vice-President,  Thos.  Gray;  Rec.  Sec, 
J.  Sutherland  ;  Fin.  .Sec,  A.  B.  Jones  ;  Treas.,  R.  Sutherland  ; 
Conductor,  E.  Simpson  ;  Door-Keeper,  J.  Harrison  ;  Trustees, 
G.  Hazlett,  C.  E.  Robertson^  Thos,  Gray. 


The  District  Deputy,  Mr.  C.  E.  Robertson,  installed  the  offi- 
cers, and  in  a  short  address  asked  them  to  pay  great  attention 
to  their  work'  in  this  association,  as  it  was  one  of  the  most  im- 
portant in  the  world. 

All  the  officers  are  working  engineers,  and  prospects  seem  to 
point  to  another  year's  successful  work. 

Chas.  E.  Robertson,  Dist.  Deputy. 


CARLETON  PLACE  ASSOCIATION  NO.  16. 
Editor  Electrical  News. 

Sir, — The  following  officers  of  Branch  No.  16,  C.A.S.E.,  were 
elected  for  the  present  term,  July  6th  : 

Past  President,  Geo.  H.  Routh  ;  Pres.,  Jos.  McKay  ;  Vice- 
Pres.,  Henry  Derrer  ;  Rec.  Sec,  A.  M.  Schofield  ;  Fin.  Sec, 
John  Hamilton  ;  Treas.,  Jolm  McFarlane  ;  Conductor,  Thos. 
Meehan  ;  Door-Keeper,  W.  M.  Taylor  ;  Trustees,  A.  Nichol,  J. 
D.  Armstrong,  J.  M.  Hamilton. 

Branch  No.  16  is  making  good  progress.  The  membership 
does  not  grow  very  fast,  owing  to  the  limited  number  of  engi- 
neers in  the  town.  We  have  met  once  a  week  so  far,  but  are 
thinking  of  changing  our  rooms,  and  meeting  only  twice  a 
month,  doing  away  with  our  reading-room  for  a  time.  The 
weather  being  so  warm  has  interfered  with  our  meetings  of  late, 
although  in  spite  of  that  we  are  in  good  shape  financially  and 
every  other  way. 

Branch  No.  16  wishes  the  other  sister  branches  every  success. 

A.  M.  Schofield,  Rec.  Sec. 


ONTARIO  ASSOCIATION  STATIONARY  ENGINEERS. 

Editor  Electrical  News. 

Sir, — I  wish  to  call  the  attention  of  certificate  holders  of  the 
O.A.S.E.  who  have  not  renewed  their  certificates  to  Sec.  2,  Art. 
7,  of  the  By-Laws  and  Constitution,  which  is  incorporated  by 
the  Ontario  Legislature,  and  reads  as  follows  : 

"  The  certificates  shall  be  good  for  one  year,  and  shall  remain  the  property  of  the 
Board,  and  must  be  returned  to  the  Registrar  within  30  days  after  the  holder  thereof 
has  been  notified  so  to  do." 

A  notice  was  sent  to  every  member  in  January  last,  yet  there 
are  quite  a  number  who  have  not  sent  in  their  renewal  fees. 

A  further  notice  will  be  sent  out  (to  all  who  have  failed  to  re- 
new) in  a  few  days,  and  after  thirty  days  from  dale  of  said  notice, 
all  certificates  not  then  renewed  will  be  cancelled  and  means 
taken  to  celled  old  certificates. 

This  will  entail  a  good  deal  of  work  and  expense,  but  the 
Board  are  determined  to  carry  out  the  act  as  laid  down. 

I  would  also  request  all  certificate-holders  who  may  change 
their  place  of  residence,  to  communicate  same  to  me  by  post 
card.  I  remain. 

Yours  very  truly, 

A.  E.  Edkins,  Registrar. 
P.  S.— Renewal  fees  are  $1.25,  $1.00,  and  75c.  for  ist,  2nd  and 
3rd  class  respectively.  A.  E.  E. 


SPARKS. 

A  liquidator  has  been  appointed  for  the  Victoria  Electric  Light  Co., 
Lindsay.  Ont. 

The  Burk's  Falls  (Ont.)  electric  light  plant  has  arrived  in  that  town  and 
is  being  placed  in  pr.silion. 

The  local  electriclight  company's  plant  at  Port  Arthur,  Ont,  has  been 
purchased  by  the  town  for  $7,000. 

The  Bell  Telephone  Co.  has  served  a  writ  on  the  Dundas  Telephone  Co., 
claiming  damages  to  the  amount  of  $10,000  for  alleged  injuries  to  the 
former's  service. 

The  Stratford  Gas  Co.  has  accepted  the  electric  light  agreement  proposed 
by  the  Council.  Lights  will  be  supplied  on  the  moonlight  schedule  at  the 
rate  of  $57  per  lamp. 

An  order-in-  council  has  been  passed  under  the  Electric  Light  Inspection 
Act,  making  the  following  additional  regulations  :— All  electric  light  supply 
meters  in  use  at  the  time  of  the  passing  of  the  Electric  Light  Inspection  Act 
shall  be  presented  for  verifications  as  follows  :— One-third  before  ist  Decem- 
ber,  189s,  one-third  before  ist  March,  1896,  one-third  before  ist  July,  1896. 
For  every  unverified  meter  found  in  use  after  the  first  day  of  July,  1896,  the 
owner  thereof  shall  incur  a  penalty  of  twenty-five  dollars.  For  every  failure 
or  neglect  to  comply  with  the  provisions  of  section  22  of  the  Act  in  relation 
to  affording  the  depnrtment  testing  facilities,  the  contractors  shall  incur  a 
penalty  of  fifty  dollars.  For  every  failure  to  procure  a  certificate  of  registra- 
tion as  required  by  section  35  and  the  payment  of  the  fee  established  thereof, 
within  thirty  days  afrer  the  first  day  of  July,  in  each  year,  the  contractor 
shall  incur  a  penalty  not  exceeding  one  hundred  dollars  and  not  less  than 
fifty  dollars. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 

Arrangements  for  the  Annuiil  Convention  of  the  Canadian 
Electrical  Association  are  being  pushed  forward  as  rapidly  as 
possible,  and  are  making  satisfactory  progress.  A  strong  local 
committee  has  been  appointed  at  Ottawa,  to  arranj^e  for  the 
proper  reception  and  entertainment  of  the  members  of  the  Asso- 
ciation who  may  attend  the  convention.  This  committee  is  com- 
posed of  the  members  of  the  Executive  resident  in  Ottawa,  with 
whom  are  associated  Messrs.  T.  Y.  Soper,  J.  W.  McRae,  and 
Thomas  Ahearn.  The  committee  is  manifesting  an  enthusiastic 
interest  in  the  work  which  has  been  assigned  to  it  to  perform, 
and  the  members  of  the  Association  can  confidently  look  for- 
ward to  a  convention  which  will  be  in  every  lespect  the  equal 
if  not  superior  to  any  which  has  previously  been  held.  A  num- 
ber of  interesting  papers  on  various  phases  of  electrical  work 
have  been  promised  for  this  convention  by  persons  who  are  well 
qualified  to  write  interestingly  and  instructively  upon  the  sub- 
jects which  have  been  assigned  to  them,  or  which  they  have 
voluntarily  chosen. 

It  is  a  well-known  fact  that  Ottawa  is  one  of  the  most  inter- 
esting cities  in  the  Dominion,  and  this  is  particularly  true  from 
an  electrical  standpoint.  It  possesses  one  of  the  greatest  water 
powers  in  Canada,  from  which  sufficient  current  is  generated  for 
the  operation  of  the  city  railway  and  lighting  systems.  The 
street  railway  system  has  become  known  far  and  wide  as  a  model 
of  what  such  a  system  should  be,  and  will  consequently  well  re- 
pay careful  inspection  of  all  its  details  both  of  management  and 
equipment. 

The  dates  for  the  convention  have  been  fixed  for  the  17th,  i8th 
and  19th  of  September.  The  local  committee  are  arranging 
with  the  railway  companies  for  reduced  rates,  and  hope  to  be 
able  to  secure  a  single  fare  rate.  The  very  satisfactory  attend- 
ance at  the  Montreal  convention  last  year  gives  ground  for  the 
expectation  that  at  Ottawa  a  considerably  larger  attendance  will 
be  witnessed,  as  the  convention  will  be  located  mid-way  between 
Ontario  and  Quebec. 

DEVELOPMENTS  IN  THE  TELEPHONE  BUSINESS. 

It  is  astonishing  to  observe  to  what  an  extent  the  telephone 
business  has  become  a  part  of  the  World's  commercial  equipment 
and  to  notice  what  strides  have  been  taken  by  the  telephone 
system  in  Canada  since  Professor  Alexander  Graham  Bell  made 
his  first  experiments  in  telephony  at  Tuttello  Heights,  on  the 
outskirts  of  Brantford,  in  the  year  1875. 

The  business  which  has  now  become  consolidated  under  the 
control  of  the  Bell  Telephone  Co.  of  Canada,  having  a  paid  up 
capital  of  over  $3,000,000,  consists  of  upwards  of  500  offices  and 
toll  stations,  with  an  enormous  mileage  of  wire  connections,  and 
notwithstanding  all  that  has  been  done  a  large  amount  of  money 
is  still  being  expended  in  erecting  and  otherwise  perfectmg  the 
system  so  far  as  it  relates  to  the  successful  operation  of  local  ex- 
changes ;  while  in  recent  years  also  Long  Distance  lines  have 
been  constructed  covering  the  greater  part  of  the  Provinces  of 
Quebec  and  Ontario. 

In  all  the  large  cities  the  Company  has  shown  willingness  to 
adopt  the  more  expensive  underground  system  for  its  wires,  dis- 
pensing to  a  great  extent  with  the  over-head  pole  work  on  the 
principal  streets  in  business  sections.  Toronto,  Hamilton, 
Ottawa,  London  and  Montreal  all  have  systems  of  underground 
work  more  or  less  extensive.  The  subways  in  the  latter  city  are 
used  principally  for  trunking  between  exchanges.  As  b^s  pre- 
viously been  mentioned  in  this  journal  a  large  amount  of  this 
work  has  Seen  done  within  the  past  five  years  in  Toronto,  where 
subscribers  now  enjoy  telephone  communication  over  metallic 
circuits  free  from  all  noise  and  disturbance. 

At  present  there  are  nearly  five  thousand  subscribers  in 
Toronto  divided  among  four  exchanges,  consisting  of  the  new 
Main  office  on  Temperance  St.,  having  about  three  thousand 
subscribers,  and  the  balance  being  divided  between  Yorkville, 
Parkdale  and  Toronto  Junction  Branches. 

The  underground  cables  which  run  to  the  New  Main  Exchange 
enter  that  building  from  two  directions,  passing  over  and  round 
a  roller  curve  built  of  iron  and  steel  rods,  on  which  are  small 
cast  iron  rollers  over  which  the  cables  pass.  The  cables  are  then 
bent  up  through  holes  in  the  ceiling  ot  the  cellar  to  the  floor 
above  and  are  there  attached  to  iron  cable  terminals.  The  cables 
are  protected  from  abnormal  currents  by  the  usual  combination, 


heat  coil  and  carbon  arresters.  From  the  terminals  the  lines  are 
carried  in  switchboard  cables  under  a  false  flooring  to  one  side 
of  the  Hibbard  distributing  rack,  from  the  other  side  of  which 
similar  cables  are  taken  through  a  shaft  up  stairs  to  the  large 
operating  room,  which  is  located  on  the  top  floor  ot  the  building. 
Here  they  ate  connected  to  an  intermediate  board  fastened  on 
the  wall  close  to  the  first  section  of  the  large  switchboard. 

The  switch  itself  is  of  the  branch  terminal  type,  with  the  usual 
'arks  and  self-restoring  drops.  It  has  an  ultimate  capacity  of 
4,200  lines,  and  is  at  present  wired  for  3,600.  Ten  positions  are 
arranged  for  incoming  trunks  from  branch  offices,  and  especially 
designed  sections  are  used  for  Long  Distance  work.  In  front  of 
every  operator  is  a  small  10  volt  incandescent  lamp  which  lights 
when  an  annunciator  falls,  attracting  the  attention  of  the  operator 
and  also  facilitating  supervision  by  the  Chief  operator.  Small 
incandescent  lamps  are  also  used  for  dis-connect  signals  on  the 
inter-ofifice  trunk  lines.  Outgoing  trunk  lines  are  equipped  with 
mecharjcal  visual  busy  test  signals.  Instead  of  the  usual  cam 
and  ringing  keys,  a  combination  key  is  used,  consisting  of  two 
buttons.  Depressing  one  button  cuts  in  the  operator's  telephone, 
while  a  depression  of  the  other  button  cuts  its  out,  and  enables 
the  operator  to  ring  a  subscriber. 

The  frame  work  of  the  switch  is  of  iron  veneered  with  polished 
cherry.  The  brass  work  is  of  dull  finish,  and  the  whole  presents 
a  very  handsome  effect.  The  board  in  all  its  parts,  except  the 
cables  and  wires,  was  made  in  the  Bell  Telephone  Co.'s  factory 
in  Montreal,  being  put  together  and  set  up  here  by  local 
employees. 

The  power  plant  consists  of  a  two  horse  power  motor-gener- 
ator for  charging  the  storage  batteries,  and  two-half  horse  power 
motor  generators  for  ringing  bells — one  being  kept  as  a  spare — 
twenty  storage  cells,  300  amp.  hour  and  fourteen  30  amp.  hour 
cells.  The  cells  are  arranged  in  sets^  one  set  being  in  use  while 
the  other  is  being  charged  ;  suitable  switches  throw  them  in  and 
out  of  circuit.  A  Weston  Standard  voltmeter  and  ammeter  are 
in  the  charging  circuit,  while  four  Weston  current  indicators  are  in 
the  discharging  circuits. 

Attention  was  called  in  a  former  article  in  this  journal  to  the 
magnificent  fire  proof  head  office  building  which  the  Company 
is  now  erecting  in  Montreal.  The  building  will  front  on  Notre 
Dame,  St.  John  and  Hospital  Sts.  In  Ottawa  also  the  Local  Ex- 
change has  been  thoroughly  remodeled  and  now  occupies  a 
handsome  new  building,  adapted  in  every  particular  to  its  re- 
quirements. A  description  has  already  been  given  in  the 
Electrical  News  of  the  new  Exchange  lately  erected  in 
Quebec. 

All  along  the  line  the  same  energetic  policy  is  being  pursued. 
New  Exchanges  are  being  opened  in  small  places,  and  additional 
Long  Distance  lines  are  being  erected  in  different  sections  of  the 
country. 

A  FEW  STEAM  PUMP  CALCULATIONS. 

Wanted — A  steam  pump  to  deliver  1,000  gallons  per  minute. 
Strokes  per  minute,  40 ;  length  of  stroke,  *tvvo  feet  ;  steam 
pressure,  80  pounds  :  head  to  pump  against,  100  feet  ;  allowance 
for  loss,  20  per  cent.  A  loss  of  20  per  cent,  necessitates  calcula- 
tions for  1,000  gallons -I- 20  per  cent.,  or  1,200  gallons  per 
minute.  This  divided  by  7.48  gives  160.4  cubic  feet  of  water  per 
minute.  Dividing  160.4  by  40  we  have  4.01  cubic  feet  per 
stroke,  and  call  it  4,  omitting  the  decimal.  Dividing  again  by 
the  length  of  the  stroke  (in  feet)  we  get  4-I-2  — 2  square  feet  as 
the  area  of  the  pump  cylinder,  or  about  19^  inches  for  diame- 
ter ;  a  pretty  large  diameter  for  the  stroke,  but  necessary  to 
meet  the  requirements,  although  it  would  be  better  to  lengthen 
the  stroke  to  three  feet.  The  head  of  100  feet  (.434  pounds  per 
foot,  but  calling  it  .5,  makes  an  allowance  for  friction)  gives  us 
fifty  pounds  pressure  per  sq.  inch  of  piston,  and  the  piston  area 
equals  2-f  144-288  square  inches,  288-I-50-  14.400  pounds 
total  pressure  on  the  piston  to  be  overcome  by  steam  pressure 
on  the  steam  piston.  Dividing  the  total  load  by  the  steam  pres- 
sure we  have  14,400-1-80 — 180  square  inches  for  the  steam  piston 
plus  20  per  cent,  loss  in  the  steam  cylinder,  etc. — 15.254-3.05- 
18.3  inches  as  steam  cylinder  diameter.  The  conditions  here 
given  are  a  little  unusual,  the  hand  being  low  for  the  pressure 
used,  and  the  stroke  short  for  the  diameter ;  also  the  small 
number  of  strokes  per  minnte,  but  the  method  of  calculating  is 
clearly  shown  and  can  be  done  for  any  selected  case. 
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THE  ONLOOKER. 

The  college-bred  mechanic  is  a  good  deal  in  evidence  in  these 
days  of  technical  colleges  and  schools  for  manual  training.  He 
is,  in  some  respects,  a  much  discussed  individual,  for  it  has  not 
been  settled  in  all  minds  that  schools  and  colleges  can  turn  out 
capable  mechanics.     They  may  make  scholars  and  professional 
men,  but,  as  Rudyard  Kipling  has  said,  that  is  another  story. 
/  Opinion  differs  whether  the  course  actively  pursued  of  recent 
I  years  of  producing  electrical  engineers  through  our  colleges  and 
■  universities  is  going  to  give  to  the  electrical  mdustry  the  strong 
and  efficient  men,  that  this  science,  with  its  great  development, 
]  must  require.    True,  the  schooling,  if  we  may  use  the  term,  ob- 
i   tained  by  the  electrical  student,  is  usually  supplemented  by  a 
;   measure  of  practical  training  in  some  one  or  other  of  the  large 
electrical  manufacturing  companies,   but  is  this  sufficient  to 
\  make  a  capable  electrical  engineer  ?    In  this  particular,  impor- 
tant advances  have  been  made  within  a  very  few  years,  for  Mr. 
James  B.  Cahoon,  the  electrician  in  charge  of  the  Expert  De- 
partment of  the  Thomson-Houston  Co.,  has  said,  that  a  few 
years  ago  no  special  requirements  for  entrance  were  required  or 
exacted  and  the  result  was  that  the  student  class  was  composed 
mainly  of  young  boys  from  sixteen  to  twenty  years  of  age,  who 
could  not  overcome  their  boyish  proclivities,  and  were  in  for  fun 
more  than  serious  work.    To-day,  in  most  of  the  colleges  and  uni- 
versities furnishing  an  electrical  engineering  course,  the  age  limit 
has  been  raised,  and  no  student  is  admitted  unless  he  is  an  en- 
gineering graduate  of  some  technical  college. 

X       X       X  X 

But  the  question  is  a  broader  one  than  that  of  method  and  effici- 
ency, as  reflected  through  college  and  university.  Experienced 
men  divide  on  the  question,  whether  the  mechanical  engineer  or 
the  college-bred  electrician  is  likely  to  make  the  most 
capable  electrical  engineer.  The  former  has  a  practical 
knowledge  of  mechanics,  that  is  as  necessary,  in  many  respects, 
to  the  electrical,  as  to  the  mechanical,  engineer.  With  this  thor- 
ough knowledge  as  a  foundation,  the  contention  is  that  he  can 
add  to  that  an  electrical  knowledge,  and  thus  equipped,  no  mere 
college  taught  electrician  can  expect  to  cope  with  him.  This 
may  seem  like  treating  very  slightingly  the  work  that  is  being 
done  in  our  colleges  and  universities,  and  which,  by  those  whose 
views  ought  to  count  for  something,  is  pronounced  timely  and 
capable.  It  does  not  seern  unlikely,  in  this  case,  as  in  others, 
that  the  best  results  will  be  secured  by  striking  a  happy  medium 
between  the  two  methods.  Though  prejudice  has  condemned 
the  educated  man  in  many  practical  walks  of  life,  opinion, 
based  on  experience,  shows  that  education,  whether  with  the 
mechanical  or  the  professional  man,  is  important  ammunition  in 
his  possession.  If  the  thoroughly  trained  mechanical  engineer 
can  add  to  that  invaluable  capital  the  electrical  training  that 
comes  through  the  student  course  of  the  universities  of  the  pre- 
sent day,  he  ought  to  develop  a  measure  of  strength  that  would 
at  once  place  him  at  the  top  of  the  electrical  engineering  pro- 
fession. Much  of  the  criticism  levelled  against  mechanical  en- 
gineers, who  undertake  to  call  themselves  electrical  experts,  is 
due  to  the  fact  that  these  men  are  not  mechanical  engineers  any 
more  than  they  are  electricians.  They  are  firemen  and  stokers 
too  often,  and  doing  their  work  in  a  bungling  manner,  the 
capables  and  incapables  come  in  together  for  severe  criticism. 

X       X       X  X 

A  conversation  the  Onlooker  had  a  day  or  two  since  with  Mr. 
D.  C.  McLean,  Chief  Engineer  for  the  Toronto  Street  Railway, 
brought  out  in  bold  relief  the  contrast  between  the  capable  and 
incapable  engineer.  Mr.  McLean  is  a  mechanical  engineer,  hav- 
ing received  a  training  and  experience  that  is  common  to  few 
men.  He  is  one  of  the  seventy-four,  and  only  seventy-four,  the 
world  over,  who  have  passed  an  honorary  examination  in  engi- 
neering, that  in  Great  Britain  holds  a  parallel  position  with  the 
degree  of  B.  A.  from  Cambridge  or  Oxford.  There  it  is  neces- 
sary, in  order  to  become  an  engineer,  to  be  apprenticed,  under 
articled  indentures,  for  a  period  of  seven  years,  where  the  train- 
ing the  young  man  is  to  receive,  rather  than  the  immediate 
emoluments,  is  the  main  consideration.  Having  put  in  this 
length  of  time  in  apprenticeship,  then  in  order  to  obtain  a  third 
class  certificate  he  must  put  in  one  year's  actual  experience  at 
sea.  To  obtain  a  second-class  certificate  another  twelve  months 
at 'sea  is  necessary,  and  the  same  length  of  time  is  called  for 
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when  trying  for  a  first-class  certificate.  In  the  latter  case  the 
engine  of  the  vessel  must  be  at  least  3,000  h.  p.  and  whilst  the 
student-engineer  is  not  actually  in  charge  of  the  vessel,  he  has 
charge  of  an  important  watch,  so  that  the  responsibility,  and  the 
experience  that  comes  from  that  responsibility,  is  thrown  upon 
him.  Mr.  McLean  has  obtained  this  experience,  besides  having 
had  thirteen  years'  actual  experience  as  a  marine  engineer.  The 
Onlooker  enquired  of  him  why  so  great  emphasis  was  laid  on  the 
training  of  a  marine  engineer,  and  the  reply  was  that  only  by 
this  means  could  one  become  thoroughly  equipped  in  his  work. 
The  ordinary  experience  will  make  a  man  what  will  be  termed 
an  engineer,  but  not  as  the  term  is  understood  in  its  highest 
sense.  Queried  as  to  his  view  of  the  training  necessary  to  be- 
come an  electrical  engineer,  Mr.  McLean  replied  that  the  best 
authorities  were  of  one  view  that  the  perfectly  equipped  electrical 
engineer  must  be  nine-tenths  a  mechanical  engineer.  "  How 
absurd,"  said  he,  "  to  suppose  that  because  a  young  man  can 
handle  a  coil  of  wire  and  perform  a  few  mechanical  acts  con- 
nected with  an  electrical  plant,  that  this  makes  him  a  master  of 
electrical  engineering.  And  yet  I  have  seen  this  kind  of  thing. 
I  have  known  those  calling  themselves  electrical  engineers  to  be 
unable  to  give  an  intelligent  answer  to  what  was  an  armature, 
while  it  was  altogether  beyond  their  comprehension  to  work  out 
the  simplest  equation."  The  study  of  mechanics  in  Mr.  Mc- 
Lean's opinion  embraces  so  much,  that  it  is  impossible  for  one 
to  become  a  master  of  his  work  except  by  years  of  toil.  Going 
over  the  long  list  of  text  books  that  an  Old  Country  examination 
calls  for  it  was  clearly  shown  that  these  could  not  be  mastered 
except  after  many  years  of  study.  Then,  on  top  "of  the  study 
there  had  to  be  the  real  experience.  It  may  be  that  Mr.  Mc- 
Lean's ideal  of  a  mechanical  and  electrical  engineer  is  a  difficult 
one  to  reach.  The  very  fact  that  it  has  been  placed  high  ought 
to  be  an  incentive  for  those  who  would  aspire  to  complete  suc- 
cess to  endeavor  to  reach  it.  One  thing  seemed  veiy  clear  to 
the  Onlooker  that  with  a  man  of  Mr.  McLean's  education  and 
experience  at  the  helm  the  mechanical  and  electrical  affairs  of 
the  Toronto  Railway  Co.  were  in  strong  hands. 


MOONLIGHT  SCHEDULE  FOR  AUGUST. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 
Hours. 

H.M. 

H.M. 

H.M. 

I  

P.M. 

1 1.40 

A.  M. 

4.00 
4.00 

1  4.20 

3  

A.M.  12.40 

II 

3.20 

4  

II 

1.40 

II 

4.00 

2.20 

5  

No  light. 

No  light. 

6  

No  light. 

No 

light. 

7  

No 

light. 

No  light. 

8 

P.  M.  7.30 

P.  M. 

9-30 

2.00 

9  

II 

7-30 

II 

9.50 

2.20 

10  

II 

7-3° 

11 

10. 10 

2.40 

II  

II 

7-30 

II 

10.30 

3.00 

12  

II 

7-30 

11 

1 1. 00 

3- 30 

13  

II 

7-30 

M 

1 1.30 

4.00 

14  

II 

7.30 

A.  M. 

12.20 

4.50 

IS  

II 

7-30 

II 

1. 00 

S-30 

16  

II 

7-30 

II 

1. 10 

5.40 

17  

II 

7.30 

II 

2. 10 

6.40 

18  

II 

7-30 

II 

3-30 

8.00 

19  

II 

7.20 

II 

4-30 

9.10 

20   

II 

7.20 

It 

4-30 

9.10 

21  

II 

7.20 

II 

4-30 

9. 10 

22  

II 

7.20 

11 

4-30 

9.10 

23  

II 

7.00 

It 

4-30 

9-30 

24  

II 

7.00 

II 

4-30 

9-30 

25  

II 

8.00 

It 

4- .30 

8.3c 

26 

II 

9.00 

II 

4-30 

7.30 

27  

II 

9.40 

It 

4-30 

6.50 

28 

II 

10.40 

II 

4-30 

5.50 

29  

II 

1 1. 00 

It 

4-3° 

5-30 

30  

II 

11,30 

II 

}  5-00 

31  

II 

II 

4-30 

Total, 

153.00 

Kamloops,  B.  C,  is  about  putting  in  an  electric  plant  of  the  capacity  of 
1,000  sixteen  candle-power  lainps. 

It  Is  reported  that  the  Weston  Union  Telegraph  Co.,  is  about  construct- 
ing a  telegraph  line  to  Alaska,  via  British  Columbia. 

The  following  board  of  directors  have  been  elected  by  the  Norlh-West 
Electric  Co.,  of  Winnipeg:  G.  H.  Streyel,  president;  J.  M.Graham, 
G.  A.  Simpson,  J.  A.  McArthur  and  H.  Cameron,  manager  and  secretary. 
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RECENT  CANADIAN  PATENTS. 

Canadian  patents  have  recently  been  granted  for  the  following  electrical 
devices  : — 

No.  48,819,  for  a  closed  conduit  electric  railway,  to  James  Francis  Mc- 
Laughlin, Philadelphia,  Pennsylvania,  U.S.A.,  2nd  May,  1895;  6  years. 


Closed  Conduit  Electric  Railway. 
In  an  electric  railway,  the  combination  with  a  closed  conduit  provided 
with  mam  and  supply  conductors,  of  switch  boxes  arranged  alternately  on 
opposite  sides  of  the  conduit  and  provided  with  switching  mechanism  for 
coupling  the  main  conductor  with  sections  of  the  working  conductor,  and 
two  series  of  electro  magnets,  on  opposite  sides  of  the  motor  car,  in  line 
with  the  switch  boxes,  for  operating  the  switches  therein  by  magnetic  at- 
traction. 

No.  48,838,  for  a  car  fender  and  brake,  to  William  McBeth,  Hamilton, 
and  Harriett  Belle  Lewis,  Winona,  both  in  Ontario,  Canada,  3rd  May, 
1895 ;  6  years. 


Car  Fender  and  Brake. 
The  combination  with  an  electric  or  other  railway  car,  of  a  frame  a,  b,  c, 
standards  d,  d,  horizontal  bar  e,  e,  vertical  bangers  1, 1,  provided  with  open- 
ings m,  m,  adjustable  diagonal  braces,  f,  f,  with  covering  2,  shaft  j,  rollers 
k,  rubber  tubing  b,  and  cushion  p,  all  constructed  substantially  as  and  for 
the  purpose  specified.  In  an  electric  or  other  railway  car,  the  combination 
with  a  fender  of  brake  shoes,  and  brake  shoe  rods,  the  same  constructed  to 
be  operated  by  the  fender  being  pushed  against  the  brake  shoe  roads,  when 
meeting  an  obstruction  on  the  track,  to  apply  the  brakes  on  the  wheels 
automatically,  substantially  as  set  forth.  In  an  electric  or  other  railway 
car  the  combination  with  a  fender  A,  of  brake  shoes  g,  connected  by  a  shaft 
r,  supported  by  springs  s,  brake  rods,  t,  t,  attached  to  the  brake  shoes, 
brackets  u,  provided  with  lugs  4,  and  spiral  spring  v,  v,  to  push  the  brake 
shoes  off  the  car  wheels,  and  brake  rods  operated  by  the  rear  contact  move- 
ment of  the  fender  A,  against  the  said  brake  rod,  substantially  as  and  for 
the  purpose  specified.  In  an  electric  or  other  railway  car,  the  combination 
of  the  fender  and  brake  mechanism,  substantially  as  and  for  the  purpose 
specified. 

No.  48,870,  for  a  furnace  grate,  to  Edward  Gurney,  Toronto,  Ontario, 
assignee  of  Henry  Truesdell,  Hawarden,  Iowa,  U.S.A.,  7th  May,  1895;  6 
years. 

«  6 


Furnace  Grate. 
The  combination  of  a  grate  frame,  rock  shafts  provided  with  alternating 
lateral  arms  and  also  operating  arms  as  at  C",  a  rod  d,  pivotally  connecting 
arms  C",  one  of  its  ends  being  connected  to  one  of  said  arms  C"  by  a  screw 
connection,  an  operating  lever,  an  adjustable  connection  b-^tween  rod  d, 
and  the  operating  lever,  and  grate  bars  supported  on  the  lateral  arms.  The 
combination  of  a  frame,  two  sets  of  bars  adapted  to  move  alternately  in 
vertical  planes,  a  stationary  coupling  bar  having  journal  bearings  and  rigid- 
ly attached  at  its  ends  to  the  frame  and  interposed  between  the  two  sets  of 


grate  bars  rock  shafts  mounted  in  the  journal  bearings  of  the  coupling  bar, 
and  having  means  for  alternately  moving  the  grate  bars  vertically,  and 
means  for  operating  the  rock  shafts,  as  described. 

No.  48,935,  for  an  electric  arc  lamp,  to  Peter  Kirkegaard,  Brooklyn,  S. 
Y.,  U..S.A.,  13th  May,  1895;  6  years. 


Electric  Arc  Lamp. 

In  an  arc  lamp,  a  frame  carrying  a  gear  train  controlled  by  an  escape- 
ment, said  frame  being  pivotally  mounted  on  parallel  arms,  said  arms 
being  pivoted  to  fixed  supports,  whereby  the  frame  will  always  be  parallel 
to  a  given  plane,  in  combination  with  an  electro  magnet  located  in  the 
shunt  circint  of  the  lamp  and  attached  to  the  frame,  and  an  armature  per- 
manently fixed  with  respect  to  the  magnet,  a  carbon  holder  consisting  of  a 
U  shaped  yoke  pivotally  connected  with  the  end  of  the  carbon  rod,  in  com- 
bination with  two  jaws  pivoted  respectively  \o  the  arms  of  said  yoke,  and 
means  for  closing  and  opening  said  jaws. 


ELECTRIC  WINNIPEG. 

A  very  odd  thing,  and  one  that  not  only  astonishes,  but  startles, 
the  stranger,  says  a  writer  in  Toronto  Saturday  Night,  is  the 
peculiar  electrical  condition  of  everything  in  Winnipeg  during 
the  winter.  If  you  reach  out  to  touch  an  electric  bell,  before 
your  finger  is  within  three  inches  of  the  enunciator  there  is  a  flash 
of  lightning  that  goes  up  through  your  arm  and  will  probably 
iTiake  you  jump  six  feet.  If  you  touch  any  metallic  substance 
there  is  a  flash  of  lightning  ;  when  you  get  into  bed  the  clothing 
crackles,  and  one  would  think  that  the  landlord  had  provided 
you  with  a  blanket  adorned  with  fire-flies. 

After  a  while  one  gets  so  nervous  one  is  afraid  to  touch  any- 
thing. I  have  stumbled  around  my  room  and  bruised  my  shins 
rather  than  take  chances  lighting  the  gas  or  turning  on  the 
electric  current.  If  you  reach  for  the  gas  jet,  "crack"  it  goes. 
If  you  shuffle  your  feet  along  the  carpet  you  can  light  the  gas 
with  your  finger.  It  is  really  one  of  the  most  startling  pheno- 
mena in  the  whole  northwest.  Imagine  turning  over  in  one's 
bed  and  having  the  quilts  emit  sparks,  or  reaching  for  a  bell  and 
being  immediately  answered  by  a  flash  that  is  apt  to  make  one 
howl.  I  saw  my  traveling  companion,  who  had  grown  some- 
what careful,  wrap  his  finger  up  in  a  piece  of  paper  to  touch  the 
bell.  He  jumped  back  with  a  shriek,  and  the  whole  paper 
seemed  cn  fire.  The  people  of  the  effete  east  who  want  .to  be- 
come electrified  and  have  their  systems  filled  with  electricity 
should  go  up  north  ;  they  will  get  in  proper  shape  and  will  learn 
to  avoid  radiators  and  every  other  metallic  substance. 

The  fact  remains,  however,  that  in  that  climate  one  feels 
wonderfully  hopeful  and  able  to  work,  and  no  task  seems  too 
hard  to  be  undertaken,  and  I  am  firmly  convinced  that  the  great 
men  of  Canada  will  be  developed  there.  It  is  a  remarkable  fact 
that  Ontario,  the  most  blessed  of  all  the  sections  of  Canada,  has 
developed,  proportionately  to  its  population,  fewer  brainy  and 
energetic  politicians  and  business  men  than  the  provinces  by  the 
sea  or  the  great  western  stretch  of  land  with  the  wonderful  elec- 
tricity in  the  air  and  the  greatest  difficulties  of  money  making  in 
the  climate. 


Messrs.  E.  Carl.  Breithaupt,  Berlin,  A.  A.  Dion,  Ottawa,  Chas.  B.  Hunt. 
London,  and  E.  B.  Merrill  Torontto,  were  representatives  of  Canada  at 
the  annual  convention  of  the  American  Institute  of  Electrical  Engineers 
held  last  month  at  Niagara  Falls. 
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Guelph,  Ont. 
D.  A.  STARR,  Electrical  Engineer,  Montreal. 
J.  J.  WRIGHT,  Manager  Toronto  Electric  Light  Company. 
J.  A.  KAMMERER,  Royal  Electric  Co.,  Toronto. 
J.  W.  TAYLOR,  Manager  Peterboro'  Carbon  Co.,  Peterboro'. 
O.  HIGMAN,  Inland  Revenue  Department,  Oltawa. 


MONTREAL  ELECTRIC  CLUB. 


OFFICERS  : 

President,  W.  B.  Shaw,  -  Montreal  Electric  Co. 

Vice-President,  H.  O.  Edwards, 

Sec'y-Treas.,  Cecil  Doutre,  -        81A  St.  Famille  St. 

Committee  of  Management,  T.  F.  Pickett,  W.  Graham,  J.  A.DuGLASS. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


executive  board : 
President,  J.J.  York,        -         Board  of  Trade  BIdg,  Montreal. 

Vice-President,  W.  G.  Blackgrove,            -  Toronto,  Ont. 

Secretary,  James  Devlin,         -         -  -       Kingston,  Ont. 

Treasurer,  Duncan  Robert.son,       -         -  Hamilton,  Ont. 

Conductor,  E.  J.  Philip,           -           -  -     Toronto,  Ont. 

Door  Keeper,  J.  F.  CODY,             -             -  Wiarton,  Ont. 

Toronto  Branch  No.  i. — Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  W.  Lewis,  President  ;  S.  Thompson,  Vice- 
President  ;  T.  Eversfield,  Recording  jecretary,  University  Crescent. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  John  J.  York,  Board  of  Trade 
Building;  first  vice-president,  J.  Murphy;  second  vice-president,  W.  Ware; 
secretary,  B.  A.  York  ;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  every  Monday  evening  at  43 
Bonsecours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secre- 
tary, 306  Delisle  street,  St.  Cunegonde. 
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Brandon,  Man.,  Branch  No.  i. — Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A;  R.  Crawford,  President  ;  Arthur  Fleming, 
Secretary. 

Hamilton  Branch  No.  2. — Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  E.  C.  Johnson,  President;  W.  R.  Cornish,  Vice-Pres.; 
Wm.  Norris,  Corresponding  Secretary,  2it  Wellington  Street  North. 

Stratford  Branch  No.  3.— John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
F.  Lane.  President;  T.  Pilgrim,  Vice-President ;  Joseph  Ogle,  Secretary, 
Brantford  Cordage  Co. 

London  Branch  No.  5.— Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  ^  F.  Mitchell,  President  ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Guelph  Branch  No.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.  J.  Fordyce,  President;  J.  Tuck,  Vice-President;  H.  T.  Flewel- 
ling,  Rec. ■  Secretary  ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets;  Frank  Robert,  President;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8.— Meets  every  2nd  week  in  each  month;  Thos. 
Merrill.  Secretary. 

Berlin  Branch  No.  9.— Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President  ;  G.  Steinmetz,  Secre'^ary,  Berlin  Ont. 

Kingston  Branch  No.  10.— Meets  ist  and  3rd  Tuesday  in  each  month 
in  Fraser  Hall,  King  Street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice- 
President,  Henry  Hopkins  ;  Secretary,  J.  W.  Tandvin. 

Winnipeg  Branch  No.  ii.— President,  G.  M.  Hazlett ;  Recording 
Secretary,  J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

Kincardine  Branch  No  12.— Meets  every  Tuesday  at  8 o'clock,  in  the 
Engineer's  Hall,  Waterworks.  President,  Daniel  Bentt ;  Vice-President, 
Joseph  Hall  ;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13.— President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14.— Meets  2nd  and  4th  Wednesday  in 
e«ch  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 

Brockville  Branch  No.  15.— President,  W.  F.  Chapman;  Vice- 
President,  A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

Carle-ton  Place  Branch  No.  16.— President,  Jos.  McKay  ;  Vice- 
President,  Henry  Derrer ;  Fin.  Secrelary,  A.  M.  Schofield. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


BOARD'OF  EXAMINERS. 

President,  A.  Ames,  -  -  Brantford,  Ont. 

Vice-President,  F.  G.  Mitchell      -       London,  Ont. 

Registrar,  A.  E.  Edkins  -  139  Borden  St.,  Toronto. 

Treasurer,  R.  Mackie,       -         -  28  Napier  St. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkins,  a.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson 

Hamilton— P.  Siott,  R.  Mackie,  T.  EUiott. 

Brantford- A.  Ames,  care  Patterson  &  Sons. 

Ottawa — Thomas  Wesley. 

Kingston— J.  Devlin  (Chief  Engineer  Penetentiarv),  J.  Campbell. 
London— F.  Mitchell. 
Niagara  Falls— W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Boartl. 


The  Chicago  City  Railway  Co.  has  recently  established  a 
school  in  which  their  motermen  are  given  instruction  which  is 
calcul.-ited  to  fit  them  to  discharge  their  duties  in  an  intelligent 
and  efificient  manner.  This  is  only  possible  when  inen  have 
acquired  a  knowledge  of  the  method  of  construction  and  opera- 
tion of  the  apparatus  placed  in  their  charge.  The  experiment 
is  one  which  seems  to  be  in  the  direction. 


In  the  present  number  of  the  Electrical  News  is  printed 
the  decision  of  Mr.  Chief  Justice  Meredith  of  the  Common 
Pleas  Divisional  Court,  Toronto,  upholding  the  judgment  of  Mr. 
Justice  Rose,  in  dismissing  the  action  brought  by  IV^rs.  Agnes 
Hartford  against  the  Bell  Telephone  Co.,  the  Toronto  Electric 
Light  Co.,  the  Holmes  Protection  Co.,  and  Silas  Wheeler,  to 
recover  damages  for  injuries  sustained  by  contact  with  an  elec- 
tric wire  on  the  streets  of  Toronto.  The  learned  judge  took  the 
ground  that  the  direct  cause  of  the  injury  did  not  orginate  with 
the  defendant  companies,  but  was  due  to  the  act  of  a  boy  who 
chopped  a  branch  off  a  tree  which  stood  near  the  wires  of  the 
Holmes  Company  and  the  Bell  Telephone  Companv,  and  the 
falling  of  the  bninch,  which  caused  the  Holmes  Company's 
wires  to  come  in  contact  with  the  wires  of  the  Electric  Light 
Company.  While  the  complainant  in  this  case  is  deserving  of 
the  greatest  amount  of  sympathy,  there  can  be  no  question  that 
the  decision  given  is  a  just  one,  and  that  had  the  plaintiff  been 
well  advised  legal  action  would  not  have  been  brought,  at  least 
as  a  first  resort.  Had  a  more  conciliatory  course  been  adopted 
It  is  by  no  means  improbable  that  some  of  the  thousands  of 
dollars  which  are  being  expended  in  law  costs  might  have  found 
their  way  into  the  pocket  of  the  unfortunate  victiin  of  this 
accident. 
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So  sanguine  is  the  Street  Railway  Gazette  of  the  success  of 
the  conduit  electric  street  railways  now  under  construction  on 
Lenox  avenue,  New  York,  and  in  the  city  of  Washington,  that 
it  advises  persons  desirous  of  obtaining  franchises  for  the  opera- 
tion of  electric  railways  by  the  overhead  system  to  lose  no  time 
in  securing  them.  The  view  is  that  after  the  conduit  road  shall 
have  been  shown  to  be  workable,  the  public  will  be  found  much 
more  reluctant  to  grant  permission  for  the  construction  of  roads 
on  the  overhead  method. 


The  turbine  water  wheels  are  about  as  unique  and  interest- 
ing as  any  other  feature  of  the  great  power  plant  which  is  about 
to  beset  in  operation  by  the  Catar.ict  Constructioti  Co.,  on  the 
American  side  of  Niagara  Falls.  These  wheels,  which  were  de- 
signed in  Geneva,  have  six  times  greater  capacity  than  any  tur- 
bine wheel  previously  constructed,  being  capable  of  giving  5000 
H.  P.  while  running  at  250  revolutions  per  minute,  under  a  head 
of  136  feet.  No  higher  praise  could  be  bestowed  upon  the 
skill  of  the  designers  of  these  wheels  ihan  to  state  that  during  a 
recent  test  their  speed  varied  only  7  per  cent,  as  a  result  of  3,000 
H.  P.  being  suddenly  dropped  from  the  load. 


The  extent  to  which  electricity  will  ultimately  supersede 
steam  as  a  motive  power  on  railroads  is  the  subject  of  much 
speculation  and  interest.  The  Electrical  News  has  been 
slow  to  place  confidence  in  the  assertion  so  fully  made,  that  m 
a  few  years  the  steam  locomotive  would  be  superseded  bv  the 
electric  locomotive.  On  the  contrary,  there  is  little  room  to 
doubt  that  under  certain  conditions  and  for  certain  purposes, 
the  electric  locomotive  will  find  a  place  on  steam  railroads.  This 
subject  has  received  its  latest  consideration  in  a  paper  entitled 
"The  Substitution  of  Electricity  for  Steam  in  Railway  Practice," 
by  Dr.  Louis  Duncan,  presented  at  the  recent  convention  at 
Niagara  Falls  of  the  American  Institute  of  Electrical  Engineers, 
The  questions  considered  by  Dr.  Duncan  in  his  paper  were  : 
(i)  Given  a  railway  system  at  present  operated  by  steam,  will 
it  pay  to  change  entirely  to  electricity,  or  to  make  a  partial  sub- 
stitution, and  how  should  the  change  be  made?  (2)  If  entirely 
new  lines  are  to  be  built,  will  it  pay  to  equip  them  electrically? 
How  should  they  be  equipped  ?  The  ultimate  conclusions  ar- 
rived at  by  the  author  on  these  points,  are  as  follows  :  ist. 
The  tendency  of  passenger  transporation  on  the  steam  lines  has 
been  in  the  direction  of  the  greatest  electrical  economy,  while 
the  tendency  of  the  freight  transportation  has  been  in  the  direc- 
tion of  the  least  electrical  economy.  2d.  It  will  not  pay  any 
through  line  with  considerable  tratflc,  having  two  tracks,  to 
equip  their  main  tracks  electrically.  3d.  With  four  track  roads 
it  will  pay  to  equip  all  of  the  tracks  electrically  unless  a  con- 
siderable portion  is  through  passenger  traffic.  4th.  It  will  pay 
all  the  larger  roads  either  to  equip  a  number  of  their  branch 
lines  electrically,  or  to  control  competing  electric  lines.  5th.  In 
order  to  remain  on  a  dividend  paying  basis  it  is  imperative  that 
most  of  the  two  track  lines  either  build  additional  tracks  or  con- 
trol the  electric  roads  that  parallel  them.  6th.  Believing  that 
ultimately  all  of  the  traffic  will  be  done  by  electricity,  it  is  im- 
perative that  the  managers  of  steam  roads  keep  constantly  in 
touch  wita  electrical  progress. 


The  question  of  the  rating  of  arc  lamps  seems  to  require  a 
considerable  amount  of  adjustment.  Should  an  arc  lamp  be 
rated  according  to  candle  power,  or  current,  or  voltage,  or  how  ? 
The  rating  usually  adpoted  is  according  to  nominal  candle 
power,  that  is,  a  specification  says  that  the  lamp  shall  give  a 
full  candle  power  of  nominal  2,000  or  1,500,  etc.,  with  a  certain 
ampeiage.  Now,  as  a  matter  of  fact,  this  is  no  specification  at 
all,  and  refers  to  no  standard  whatever.  First  of  all,  what  is  the 
full  candle  power  of  a  nominal  2,000  c.  p.  arc  lamp  ?  Next,  at 
.what  angle  is  this  full  c.  p.  to  be  measured.  It  is  well  known 
that  the  intensity  of  the  light  from  an  arc  varies  according  as 
the  eye  is  above,  on  a  level  with  or  below  the  arc,  and  that  it  is 
maximum  at  an  angle  of  45°  below  the  horizontal.  It  is  well 
known  to  those  who  make  any  study  of  electrical  matters,  that  the 
arc  lamp  does  not  give  the  light,  but  that  its  givenly  apiece  of 
mechanisim  for  regulating  the  distance  a  part  of  the  carbons, 
and  that  it  is  the  carbons  that  give  the  light  ;  that  carbons  vary 
among  themselves  so  much  that  those  of  difteient  makes  may 


give  50  per  cent,  difference  in  light  for  the  same  expenditure  of 
energy.  So  how  can  the  lamp  be  rated  at  so  many  candle 
power  without  distinctly  specifying  the  kind  of  carbon,  its  size, 
and  the  angle  of  measuremhnt  ?  Candle  power  depends  directly 
on  the  temperature  of  the  crater,  and  this  temperature  is  nearly 
inversely  proportional  to  the  size  of  the  carbon,  the  amperage 
remaining  constant,  so  that  any  lamp  may  be  adapted  to  give 
any  candle  power  (within  reasonable  limits)  by  merely  varying 
the  diameter  of  the  carbon.  Howevei,  as  the  carbon  decreases 
in  diameter,  it  takes  a  greater  pressure  to  produce  the  same 
amperage  than  with  a  larger  carbon,  so  that  candle  power  and 
amperes  remaining  constant,  pressure  and  diameter  must  vary 
inversely  according  to  some  proportion.  All  these  general  con- 
clusions have  been  very  carefully  examined  by  Professor  Ayrton, 
and  experimental  results  prepared,  which  show  the  proportion 
rather  closely  that  exists  between  amperes,  volts,  diameter  of 
carbon,  and  candle  power,  and  the  effect  on  an  actual  case  of 
varying  one  or  more  of  these  factors.  Starting  with  the  assump- 
tion that  a  certain  candle  power  (at  a  certain  angle  of  course),  is 
required,  and  keeping  that  intensity  invariable,  he  shows  that 
with  a  certain  definite  diameter  of  carbon  a  certain  quantity  of 
energy  is  required,  which,  within  limits,  remains  constant,  no 
matter  whether  the  volts  be  high  and  the  amperes  low,  or  vice 
versa.  Now  this  gives  us  a  very  satisfactory  basis  where  to  rate 
our  arc  lamps.  Instead  of  specifying  them  to  be  of  so  many 
"  candle  power" — a  standard  which  no  one  can  verify,  and  which 
depends  on  so  many  uncertain  factors — let  them  be  rated  at  so 
many  volts  with  a  certain  amperage,  and  a  carbon  of  such  and 
such  clearly  defined  diameter.  These  data  can  be  easily  verified 
by  experiments,  and  purchasers  of  arch  lighting  plants  will  have 
something  to  go  by,  instead  of  nothing  as  they  have  now. 


A  COUNTRY  like  Canada,  when  water  powers  abound,  and 
where  manufacturing  industries  afford  outlets  for  large  amounts 
of  capital,  is  peculiarly  well  adapted  for  the  development  of  the 
electrical  methods  of  power  transmission  by  the  use  of  poly- 
phasal  currents.    The  demand  for  power  is  increasing  every 
day  ;  the  supply  is  piactically  unlimited  in  the  numerous  streams 
that  waste  their  potential  energy  in  innocous  desuetude,  and  the 
means  for  the  conversion  of  this  potential  energy  of  water  into 
kinetic  energy  of  rotation  are  open  to  all.    The  Canadian  manu- 
facturing interest  should  be  particularly  wide-awake  in  adopting 
any  means  for  cheapening  the  cost  of  their  power,  and  it  is  some- 
what remarkable  that  the  electric  motor  has  not  had  a  greater 
success  in  ousting  from  the  factories  and  other  places  where 
power  is  scattered  about  in  sinall  units,  such  a  very  inefficient 
prime  mover  as  the  small  steam  engine.    Central  station  plants 
would  do  well  to  work  up  this  kind  of  business.    A  great  source 
of  expense  and  loss,  in  such  plants,  js  the  fact  that  for  a  great 
part  of  the  time  the  machinery  is  being  idle,  and  so  earning  no 
money,  while  if  work  could  be  found  for  it  during  a  longer  period 
a  deficit  might  be  converted  into  a  profit.    In  other  words,  a 
higher  "  load  factor"  would  be  an  advantage.    Now  a  few  motors 
would  go  a  long  way  towards  helping  out  returns,  and  there  are 
very  few  towns  where  power  is  not  1  equired  to  a  smaller  or  larger 
extent.    There  are  always  some  people  who  use  a  little  power, 
and  the  fact  of  it  being  obtainable  would  of  itself  create  a  demand. 
A-  principal  reason  why  electric  motors  are  not  more  used  in 
factories,  saw  mills,  &c.,  seems  to  be  the  regrettable  ignorance 
on  the  part  of  the  owners  and  operators  of  electric  lighting  plant 
of  the  possibilities  of  electric  transmission,  and  this  ignorance 
is  largely  taken  advantage  of  by  steam  engine  manufacturers, 
who  sell  small  inefficient  engines  under  the  very  noses  of  electric 
light  owners.    Why  do  superintendents  of  central  stations  not 
keep  themselves  up  to  date  in  the  matter  of  electrical  develop- 
ments ?    It  might  perhaps  be  too  much  to  expect  of  an  average 
"electrician"  that  he  should  study  the  more  scientific  elements 
that  govern  the  design  of  new  apparatus,  but  at  least  he  should 
know  that  improvement  is  taking  place  along  certain  lines,  or 
that  certain  novel  types  of  apparatus  are  being  brought  out,  or 
that  electricity  is  being  used  for  such  and  such  new  purposes. 
And  yet  it  is  very  unusual  to  .find  a  man  in  charge  of  a  small 
power  house  with  any  general   information  at  all  on  electrical 
subjects.    Owners  are  just  as  bad.    The  unfortunate  results  of 
this  carelessness  and  indolence  are  observable  wherever  one 
goes,  and  can  be  seen  in  almost  every  detail  of  the  managment. 
Machinery  is  purchased  because  it  is  cheap,  without  any  reference 


132 


EliECTf^ICflLi  MEWS 


August,  1895 


whatever  to  its  efficiency.  Wires  are  put  up  by  guess  work 
as  to  size,  and  the  instruments  used  are  frequently  curiosities. 
These  matters,  we  can  understand,  are  passed  over  by  inexperi- 
enced persons,  but  why  the  use  of  motors  for  all  kinds  of  in- 
dustrial purposes  is  not  more  pushed  by  those  having  power  to 
sell,  is  a  question  that  can  only  be  answered  by  reference  to  the 
backwardness  of  electrical  knowledge  throughout  the  Dominion. 
There  are  many  towns  in  v/hich  are  situated  factories  of  all 
kinds  that  use  steam  power  in  small  scattered  units.  These 
small  inefficient  steam  engines  might  very  well  and  successfully 
be  replaced  by  electric  motors,  that  would  do  the  work  equally 
well,  and  economize  much  in  the  saving  of  condensation  in  pipes, 
radiation,  &c.,  to  say  nothing  of  the  higher  efficiency  possessed 
by  the  electric  motor  over  the  small  steam  engine.  Here  is  a 
promising  field  to  work  in  for  central  station  men,  who  are  suffi- 
ciently enterprising  to  study  what  may  tend  to  their  own  pe- 
cuniary advantage. 

Since  the  article  appearing  elsewhere  in  this  number  relating 
to  the  approaching  convention  of  the  Canadian  Electrical  Asso- 
ciation was  put  in  type,  some  additional  particulars  have  come 
to  hand  from  Ottawa  concerning  the  arrangements  for  the  con- 
vention. The  local  committee  have  secured  from  the  railway 
companies  a  rate  of  a  fare  and  a  third  for  delegates  attending 
the  convention  from  any  part  of  Canada.  Any  member  with  or 
without  his  wife  desiring  to  attend  the  convention  should  buy  a 
first-class  single  fare  ticket  to  Ottawa  from  the  ticket  agent 
where  he  lives,  and  at  the  same  time  procure  from  the  agent  a 
standard  certificate.  This  standard  certificate  is  in  the  posses- 
sion of  every  ticket  agent,  and  is  absolutely  necessary  in  order 
to  buy  a  return  ticket  from  Ottawa  back  home  at  one-third  the 
regular  fare.  The  Ottawa  hotels  have  quoted  verv  low 
rates  for  the  accommodation  of  delegates  and  their  wives; 
in  no  case  will  the  rate  exceed  $2.00  per  day.  We  are 
advised  that  the  local  committee  are  not  only  making  most 
complete  arrangements  for  the  entertainment  of  the  mem- 
bers of  the  Association,  but  are  likewise  making  provision  for 
the  ladies.  A  binquet  to  members  and  their  wives  has  been 
arranged  for  at  the  Russell  House,  at  the  close  of  the  Convention. 
This  banquet  will  be  of  an  electrical  nature  in  its  appointments 
and  quite  unique  in  all  respects.  We  strongly  recommend  all 
members  of  the  Association  to  visit  Ottawa  on  the  occasion  of 
this  Convention,  and  take  their  wives  with  them. 


Our  readers  will  be  interested  in  noting  by  another  column, 
that  the  Canadian  General  Electric  Co.  have  commenced  the 
manufacture  of  carbide  of  calcium  under  the  Willson  patents. 
So  much  has  been  written  and  prophesied  regarding  this  new 
product  of  the  electric  furnace  and  of  acetylene  gas,  the  result 
of  its  decomposition  in  water,  that  the  opportunity  of  obtaining 
it  will  be  welcomed,  if  only  for  experimental  purposes.  We  are 
not,  however,  able  to  share  the  roseate  views  of  its  promoters  to 
the  extent  of  seeing  in  it  an  invincible  or  even  a  formidable  rival 
of  the  electric  light.  It  would  indeed  be  the  irony  of  scientific 
evolution  should  the  electric  arc  in  the  end  have  produced  of  it- 
self a  rival  from  which  should  come  a  successful  challenge  of  its 
supremacy  as  the  most  brilliant  and  economical  of  artificial 
illuminants.  This,  however,  is  far  from  likely.  Already  certain 
limits,  undescernible,  naturally,  in  the  first  glow  of  an  inventors 
enthusiasm,  have  been  indicated  by  more  recent  developments. 
The  earlier  representations  as  to  the  cost  of  production  of  the 
carbide,  have  been  found  unreasonably  low,  even  under  the  most 
favoiable  conditions,  and  difficulties  in  the  actual  use  of  the  gas 
for  illumination,  while  possibly  not  insurmountable,  have  led  to 
the  belief  that  it  is  more  likely  to  prove  of  service  as  an  enricher 
of  existing  bases,  than  as  an  actual  illuminating  medium.  Look- 
ing at  the  matter  from  an  electrical  point  of  view,  there  seems  to 
be  no  reason  to  fear,  but  rather  many  to  welcome,  the  new  dis- 
covery of  Mr.  Willson.  Carbide  of  calcium  and  its  most  im- 
portant resultant,  acetyline  gas,  will  take  their  proper  rank 
amongst  the  contributions  of  electrical  science  to  the  industrial 
art,  not  as  revolutionary  or  destructive  intruders,  but  as  valuable 
and  now  indispensible  auxiliaries. 


Sherbrooke,  Que,  capitalists  are  applying  for  letters  patent  to  constitute  a 
company  to  run  electric  and  horse  cars  in  that  city,  with  power  to  extend 
their  railway  to  any  place  in  the  district  of  St.  Francis. 


THE  TELEPHONE  AND  ITS  TROUBLES. 

When  a  telephone  was  first  used  on  a  telegraph  circuit,  says 
A.  Dolbear,  in  the  Cosmopolitan,  it  was  noticed  that  hissing  and 
frying  sounds  could  be  heard,  as  well  as  telegraphic  signals  of  all 
sorts,  all  of  which  had  their  origin  in  other  electric  circuits. 
Sometimes  the  extraneous  noises  were  so  much  Stronger  than 
the  telephonic  speech  that  they  quite  overpowered  it.  The  din 
destroyed  the  articulation.  This  was  the  case  when  the  auto- 
matic Wheatstone  transmitter  was  employed  on  a  telegraph 
circuit  parallel  to  a  telephone  circuit  on  the  same  poles.  This 
was  at  first  interpreted  as  being  due  wholly  to  induction,  and  for 
business  purposes  telephone  lines  were  removed  as  far  as  practi- 
cable from  telegraph  lines.  The  trouble  did  not  cease.  In  some 
cases  it  was  nearly  as  bad  as  before  ;  and  then  it  was  apparent 
that  the  source  of  the  disturbance  was  the  earth  itself.  Both 
:ircuits  made  use  of  it  as  a  part  of  their  systems,  and  their  ground 
connections  were  adjacent,  oftentimes  practically  the  same. 
When  the  telephone  ground,  as  it  was  technically  called,  was 
moved  away,  there  was  some  relief,  but  it  was  found  possible  to 
detect  telegraph  signals  from  lines  separated  by  miles  of  earth. 

When  compared  with  telegraphic  instruments,  the  telephone 
is  found  to  be  exceedingly  sensitive.  A  sounder  requires  about 
the  tenth  of  an  ampere  to  work  it  properly,  a  relay,  about  the 
hundreth  of  an  ampere  ;  but  a  telephone  will  render  speech 
audible  with  less  than  the  millionth  of  an  ampere,  and  is,  there- 
fore, more  than  ten  thousand  times  more  sensitive  than  a  tele- 
graphic relay.  When  the  earth  is  made  to  form  a  part  of  an 
electric  circuit,  the  current  does  not  go  in  a  narrow  strip  fiom 
one  ground  terminal  to  the  other,  but  spreads  out  in  a  wide  sheet, 
much  broader  than  perhaps  most  have  imagined.  Thus,  if  the 
grounds  be  no  more  than  three  or  four  miles  apart,  the  spread- 
ing earth  current  can  be  traced  in  a  sheet  as  much  as  two  miles 
wide.  If  the  grounds  be  still  further  apart,  the  sheet  will  be  cor- 
respondingly wider.  This  earth  cuirent  in  its  course  may  meet 
with  streams  of  water,  gas  and  water-pipes,  and  other  conductors 
better  than  the  earth  itself,  and  these  will  conduct  some  of  it, 
but  not  all.  The  stronger  the  current  the  more  it  is  spread,  and 
a  telephone  ground  connection  anywhere  in  its  path  will  receive 
its  share  unavoidably. 

In  cities  and  towns  employing  the  trolley  railway  systems,  the 
rails  form  part  of  the  circuit.  As  they  lie  upon  the  earth,  the 
earth  necessarily  conducts  away  a  notable  part  of  the  current, 
no  matter  how  large  the  rails  and  good  the  connection.  For  in- 
stance, in  Boston,  where  great  pains  has  been  taken  to  provide 
ample  metallic  conductors  in  rails  and  return  wires,  a  thousand 
amperes  have  been  found  to  return  through  the  earth  to  the 
power  house,  and  this  is  something  like  ten  per  cent,  of  the 
whole  output.  How  widely  such  a  current  may  spread  may  be 
imagined,  and  one  may  compare  such  a  current  with  the  minute 
one  needed  for  telephonic  work.  One  must  rememberthat  a  steady 
current  does  not  effect  the  telephone  at  all.  It  is  only  when  the  cur- 
rent varies  in  strength  above  a  certain  rate,  thirty  or  forty  times  a 
second,  that  it  begins  to  be  troublesome.  The  variations  in 
strength  come  from  the  Morse  key  or  its  substitutes  in  tele- 
graphy, from  some  types  of  arc  lighting  dynamos,  from  alter- 
nating dynamos  for  incandescent  Itghting,  and  from  the  motors 
in  railway  work.  Though  there  be  thousand  amperes  in  the 
earth,  if  the  variation  be  but  one  ampere,  the  nine  hundred  and 
ninty-nine  which  are  constant  are  not  offensive,  hence  it  does 
not  so  much  matter  how  much  current  is  in  the  earth  as  how 
rapidly  it  varies.  There  are  other  currents  m  the  earth  due  to 
natural  causes,  such  as  lightning,  auroras,  etc.,  which  have 
sometimes  been  destructive  to  the  telephone  and  its  connections. 
To  protect  both  service  and  the  telephone  itself  there  is  one 
remedy,  namely,  to  cease  using  the  ground  as  a  part  of  the  need- 
ful circuit,  and  to  provide  each  instrument  with  a  complete  wire 
circuit.  Telephone  companies  are  adopting  this  method  every- 
where as  fast  as  practicable.  It  is  more  costly  to  establish  and 
maintain,  but  it  has  been  made  necessary  by  the  nature  of  elec- 
trical action  and  by  the  great  increase  in  industrial  enterprises 
within  the  past  ten  years. 


Iron  ore  is  now  smelted  by  electricity  in  some  parts  of  Nova  Scotia.  The 
new  method  will  likely  supplani  the  old  blast  furnace  process. 

The  half-yearly  dividend  of  1%  percent,  declared  by  the  Toronto  Rail- 
way Company  recently,  is  equivalent  to  a  dividend  of  35  per  cent,  on 
$600,000,  the  amount  of  the  company's  original  investment. 
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SOMETHING  ABOUT  INJECTORS. 

Hints  About  Them  kor  Engineers  and  Firemen. 

In  some  instances  it  may  be  found  impossible  to  adjust  the 
injector  for  the  work  required,  as  it  may  have  been  especially 
for  a  far  different  pressure  than  that  at  which  you  wish  to  work 
it,  for  the  higher  the  steam  pressuie  used  the  smaller  in  propor- 
tion must  the  steam  tube  opening  be,  and  no  injector  can  be 
made  which  will  fit  all  conditions  equally  well,  regardless  of  ad- 
vertisements to  that  effect. 

Suppose  our  mjector  acts  as  we  have  stated  before,  we  imme- 
diately know  that  it  is  not  the  fault  of  the  injector,  for  if  it  was  it 
would  not  start  at  all,  unless  in  rare  cases  there  may  be  a  lube 
loose,  and  after  the  injector  has  started  this  may  move  and  alter 
the  relation  between  the  water  and  the  steam  supply. 

If  our  injector  does  not  receive  steam  from  the  same  pipe,  the 
engme  does,  and  the  boiler  is  not  forced  to  such  an  extent  that 
it  lifts  the  water  badly,  we  may  neglect  the  wet  steam  cause  and 
look  for  others.  First  of  all,  we  will  make  sure  that  our  water 
supply  is  not  interrupted  by  some  unknown  cause,  for  this  would 
cause  a  deficiency  of  water  and  the  steam  would  show  at  the 
overflow,  making  the  injector  break.  This  water  deficiency  may 
be  caused  by  the  water  valve  having  a  loose  disk,  which  may 
move  on  the  steam  enough  to  alter  the  opening  for  water,  and 
this  is  a  fruitful  cause  of  trouble  many  times  both  in  steam  and 
water  pipes. 

Or  it  may  be  that  a  pump  in  the  neigborhood  is  taking  the 
water  at  intervals,  and  at  times  the  lessening  of  water  may  be 
enough  to  cause  a  "break"  in  the  injector's  working.  Other 
causes  which  give  trouble  may  be  given  briefly: 

In  many  instances  the  pipes  leading  to  the  mjector  are  long 
and  small,  and  often  filled  with  rust  and  other  deposits,  and 
while  the  injector  will  start  all  right  it  breaks  just  as  soon  as  it 
has  used  the  amount  of  water  that  is  in  the  pipe,  for  this  acts  as 
a  reservoir,  supplying  water  enough  for  a  start,  but  being  soon 
exhausted. 

In  a  case  of  this  kind  it  will  not  do  to  blame  the  injector  after 
being  sure  that  there  is  nothing  loose  about  it,  for  if  it  will  start 
it  will  run  until  worn  out,  unless  stopped  by  some  outside  cause, 
and  this  cause  must  be  looked  for. 

In  cases  where  small  injectors  are  used  on  large  pipes,  confu- 
sion ofien  arises  as  follows  :  The  injector  will  start  all  right,  and 
after  a  very  short  period  of  operation,  will  suddenly  break  and 
we  wonder  why.  In  cases  that  have  come  under  my  notice 
this  has  been  caused  by  there  not  being  an  opening  into  the 
boiler,  the  check  being  either  stuck  or  the  stop  valve  shut.  The 
injector  starts  well  enough,  but  after  it  gets  the  large  pipes  filled 
and  the  pressure  rises  to  the  limit  of  the  injector,  then  it  breaks. 
A  long  pipe  between  injector  and  boiler,  even  if  not  so  large, 
will  have  the  same  effect. 

Great  difficulty  will  sometimes  be  experienced  in  starting 
an  injector,  and  one  of  the  most  common  causes  for  this  is 
a  leaky  check  valve,  allowing  hot  water  from  the  boiler  to  come 
back  into  the  injector  and  boil  the  water,  or  prevent  it  from 
condensing  the  required  amount  of  steam.  This  can  be  readily 
found  by  care,  carefully  noticing  whether  any  hot  water  shows 
at  the  overflow  when  the  steam  supply  is  shut  off ;  this  will  in- 
dicate a  leaky  check  valve  unless  the  steam  valve  leaks,  and  a 
little  care  will  soon  determine  which  is  the  leaky  valve. 

The  checks  that  give  the  most  trouble  are  what  are  termed 
straight  way  or  swinging  checks,  which,  while  very  good  for 
some  work,  are  not  as  good  for  injector  work  as  the  old-fashioned 
plain  check.  The  reason  is  this  :  The  passage  of  water  through 
them  wears  the  side  of  the  seat  farthest  from  the  hinge,  and  in  a 
very  short  time  the  check  is  not  tight,  and  this  little  leakage 
back  from  the  boiler  makes  it  hard  to  start  the  injector.  And  if 
a  very  slight  obstruction  becomes  lodged  near  the  hinge,  the 
opening  at  the  outer  end  of  the  swinging  valve  is  much  greater 
and  the  leakage  is  considerable.  This  is  not  said  to  injure  any 
maker  of  swinging  checks,  but  merely  to  give  my  own  experience 
in  this  class  of  work. 

When  you  have  your  doubts  as  to  the  quantity  of  water 
that  can  be  supplied  to  the  injector,  just  measure  the  flow  by 
letting  it  run  into  a  measure  of  known  quantity,  and  note  the 
time  taken  to  fill  the  measure.  If  we  have  a  two-gallon  pail,  and 
the  water  from  the  supply  pipe  of  the  injector  will  fill  it  in  five 
seconds,  we  know  that  as  there  are  sixty  seconds  to  I  he  minute 
the  pail  will  be  filled  twelve  times  per  minute,  which  is  twenty- 


four  gallons  a  minute,  or  24x60  equals  1,440  gallons  per 
hour. 

Then,  if  the  capacity  of  the  injector  is  only  1,000  gallons  per 
hour  at  the  steam  we  are  carrying,  we  know  we  have  an  ample 
margin  for  working.  This,  of  course,  is  a  very  large  injector, 
and  will  supply  a  large  boiler  or  boilers. 

In  many  cases  the  injector  is  made  useless  by  the  manner 
in  which  the  piping  is  put  up,  and  the  writer  has  found  cases 
where  the  injector  refused  to  work,  in  which  the  supply  of  water 
had  been  cut  down  to  less  than  half  by  the  man  who  did  the 
piping  screwing  all  the  pipes  so  far  into  the  valves  and  elbows 
as  to  almost  close  the  openings.  This  is  particularly  apt  to  be 
the  case  in  the  valves  and  checks,  as  the  brass  of  which  they 
are  made  gives  so  much  more  than  iron  fittings  that  the  men 
do  not  stop  until  the  pipe  refuses  to  turn  with  the  same  force 
that  they  apply  to  iron  pipe  fittings.  A  little  judgment  helps 
wonderfully  in  a  case  of  this  kind.  It  is  sometimes  necessary 
or  convenient  to  pipe  the  injector  to  the  same  supply  and  deliv- 
ery pipes  as  used  by  the  pump,  although  it  should  never  be 
done  where  both  are  to  be  used  at  the  same  time,  as  the  pulsat- 
ing action  of  pump  is  very  apt  to  take  the  water  from  the  in- 
jector momentarily  and  cause  it  to  break. 

Where  this  is  done  there  should  be  valves  so  that  the  pump 
connections  can  be  shut  tightly  from  the  injector  and  vice  versa, 
particularly  in  the  case  of  a  lifting  injector.  One  instance  of 
this  kind  was  brought  to  my  notice  aboard  of  a  little  yacht  which 
was  being  huiriedly  fitted  for  a  southern  winter  cruise,  and  in 
which  the  injector  would  start  nicely  and  work  for  a  minute 
perhaps,  and  then  break  or  fly  off,  as  some  call  it.  The  first 
thought  was  that  there  was  a  piece  of  wood  or  waste  floating  in 
the  water  tank  in  the  bow  of  the  boat,  and  that  the  action  of 
the  water  drew  it  over  the  pipe  and  shut  off  the  water  supply,  as 
often  happens  in  cases  of  open  tanks.  This  was  not  correct, 
however,  as  investigation  showed  that  the  men  who  had  piped 
the  injector  had  connected  the  water  supply  to  the  same  pipe 
that  supplied  the  wash  basins  in  the  cabins,  and  whenever  the 
faucets  in  the  cabins  were  open  or  leaked  the  air  was  drawn 
into  the  pipe  and  into  the  injector,  and  caused  the  break.  By 
piping  the  two  water  supplies  separately  the  trouble  was  reme- 
died, and  the  boat  was  ready  for  her  tiip  in  tropical  climates. — 
The  Tradesman. 


CALCIUM  CARBIDE  AND  ACETYLENE  GAS. 

The  Canadian  General  Electi  ic  Co.  have  commenced  to  manu- 
facture calcuim  cat  bide  under  the  Canadian  patents  of  Mr.  T.  L. 
Willson.  An  electric  furnace  has  been  erected  at  the  Peterboro 
works,  under  the  supervision  of  Mr.  Willson's  representative, 
and  a  number  of  orders  for  the  carbide  have  been  filled.  A  con- 
siderable demand  for  small  quantities,  principally  for  experi- 
mental purposes,  has  already  arisen.  Should  the  sanguine 
expectations  of  the  inventor  be  realized,  the  use  of  this  product 
in  the  manufacture  of  acetylene  gas  will  in  the  near  future  assume 
immense  proportions.  For  the  carbide  as  a  potential  source  of 
energy  are  claimed,  as  especial  advantages,  itsextiemely  low  first 
cost  of  production,  as  well  as  its  portability  and  convenient  form 
for  transportation.  Besides  its  use  in  the  production  of  acety- 
lene, it  seems  likely  to  be  of  great  commercial  value  in  the  pro- 
duction of  cyanides  and  in  various  other  processes  of  metallurgy. 

Acetylene  itself  is  a  colorless  gas  with  a  penetrating  odor.  Its 
specific  gravity  is  0.91  and  it  is  soluble  in  water,  which,  at  64'  ¥. 
will  absorb  its  own  volume  of  the  gas.  It  can  be  condensed  into 
a  liquid  and  in  that  form  is  readily  portable.  As  an  illuminant, 
properties  are  claimed  for  it  which  should,  if  justified  by  the 
facts,  establish  it  as  unmeasurably  superior  to  coal  or  water 
gas,  and  make  it  easily,  the  most  formidable  rival  which  electric 
lighting  has  yet  had  to  encounter.  When  burned  at  the  rate  of 
five  cubic  feet  per  hour,  it  has  produced  a  light  eqnal  to  250 
candles,  as  against  an  average  equivalent  of  16  to  20  candles 
with  ordinary  illuminating  gas.  If,  however,  the  results 
actually  attained  in  practice  should  fall  far  short  of  the  possi- 
bilities thus  indicated,  there  will  remain  for  acetylene  a  field  of 
great  value  as  an  enricher  of  ordinary  illuminating  and  fuel 
gases. 

The  Willson  process  for  the  manufacture  of  the  carbide  is  a 
most  interesting  one,  and  we  hope  shortly  to  present  to  our 
readers  an  account  of  it  as  now  m  operation  at  Peterboro. 
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THE  NE.W  GftNftL  AT  SftULT  STE.  MftRIE. 


Application  of  Electrical  Machinery  for  Operating  the 
Lock  Gates  and  Valves  of  Canal  Lock. 


The  remark  merits  reflection  that  at  a  time  when  railroads 
are  cuttmg  seriously  into  the  carrying  trade  by  water,  there 
has,  perhaps,  seldom  been  greater  activity  in  canal  building, 
and  more  thought  given  to  projects  pointing  to  the  development 
and  expansion  of  existing  waterways,  and  the  opening  of  new 
channels  of  commerce  along  these  lines. 

It  matters  little  what  part  of  the  world  is  studied,  unusiial 
effort  in  canal  building  is  discovered.  One  of  the  great  projects 
of  the  past  year  has  been  the  completion  of  the  Manchester 
ship  canal,  providing  a  direct  route  between  Liverpool  and 
Manchester.  Italy  has  important  maritime  canal  schemes 
under  consideration,  and  there  has  lately  been  completed  a  not- 
able maritime  canal  across  the  high  and  rocky  Isthmus  of 
Corinth.  Certain  difficulties  have  hindered  the  progress  of  the 
Nicaragua  canal,  a  scheme  in  which,  at  least,  one  province  of  the 
Dominion,  Biitish  Columbia,  is  largely  interested,  as  it  will  be 
the  means  of  shortening  the  route  between  the  Pacific  Coast 


was  finally  completed  with  the  enlargement  of  the  Lachine 
canal,  to  the  new  dimensions  in  1848. 

Meanwhile,  during  the  construction  of  the  St.  Lawrence  canals, 
the  Welland  canal,  between  Lake  Erie  and  Lake  Ontario,  had 
been  completed  and  enlarged  once.  This  canal  was  begun  by 
a  private  stock  company  in  1824,  after  several  years  investiga- 
tions by  government  commissions,  and  was  completed  in  1829. 
It  was  27  miles  long  in  40  locks  constructed  of  wood  no  feet 
long  and  22  feet  wide  and  with  8  feet  depth  of  water  on  the  sills. 

After  the  union  of  the  several  Canadian  provinces  in  1867, 
further  steps  began  to  be  taken  towards  developing  the  canal 
system.  In  1870  a  canal  commission  was  appomted,  which 
reported  in  1871,  advising  an  uniform  and  enlarged  waterway 
with  locks  270  feet  long,  45  feet  wide  and  - 12  feet  depth  of  water 
on  the  sills.  This  depth  of  water  was  afterwards  increased  to 
14  feet.  In  other  directions  the  enertjy  of  the  government  and 
private  parties  in  canal  development  has  been  shown. 

BUILDING  THE  SAULT  STE.  MARIE  CANAL. 

In  not  a  few  respects,  the  Sault  Ste.  Marie  canal,  in  which  we 
are  particularly  interested  at  the  present  time,  and  which  has  a 
special  interest  to  readers  of  the  Electrical  News,  marks  in 
several  ways  new  developments  and  progress  in  canal  building. 


Lake  Superior 


and  Great  Britain  by  just  one-half ;  but  of  its  ultimate  consum- 
mation there  can  be  no  doubt. 

The  development  of  the  Canadian  canal  system  furnishes  one 
of  the  most  interesting  chapters  in  Canadian  history.  The 
first  practical  step  towards  the  construction  of  these  artificial 
waterways  was  taken  in  181 5  and  18 16,  although  they  had  been 
talked  of  long  before,  and  indeed  the  rapids  of  the  St.  Mary's 
liver  and  some  of  the  rapids  of  the  St.  Lawrence  had  been 
passed  by  primitive  canals  and  locks  as  early  as  1798.  In  181 5 
the  legislature  of  Lower  Canada  voted  a  grant  of  money  to 
build  a  Lachine  Canal,  and  in  1818  a  joint  commission  from 
Upper  and  Lower  Canada  reported  in  favor  of  a  canal  system 
on  the  St.  Lawrence  river,  the  canals  to  have  a  minimum  depth 
of  water  of  4  feet.  Work  was  begun  on  the  first  Lachine  canal 
in  1821,  and  it  was  completed  in  1825,  at  a  cost  of  $440,000. 
The  canal  was  28  feet  wide  at  the  bottom,  48  feet  wide  at  the 
top  and  4j^  feet  deep,  and  the  locks  were  of  masonry  100  feet 
long  and  20  feet  wide.  Hardly  had  the  Lachine  canal  been 
finished  when  the  Royal  Engineer  in  the  charge  of  the  Rideau 
canal,  then  being  built  to  connect  the  Ottawa  river  at  Ottawa 
with  the  St.  Lawrence  at  Kingston,  urged  the  government  to 
construct  the  remaining  St.  Lawrence  canals  with  longer  and 
wider  locks,  and  with  depth  of  water  of  9  feet.  This  the  govern- 
ment decided  to  do  in  an  act  passed  in  1832,  and  the  system 


I 


It  has  already  been  stated  that  a  canal  had  been  built  across 
St.  Mary's  Island  as  early  as  1798.  This  canal  was  built  by  one 
of  the  Northwest  fur  companies,  and,  according  to  such  records 
as  can  be  obtained,  was  300  feet  long  and  45  feet  wide,  with  a 
lock  that  raised  the  water  9  feet,  or  one-half  the  total  fall  at  the 
rapids,  so  that  the  remaining  height  must  have  been  overcome 
against  the  current — no  great  task  for  the  light  bateaux  of  the  fur 
hunters.  Between  the  building  of  this  primitive  Sault  Ste. 
Mane  canal  and  the  construction  of  the  great  work  of  the  same 
name,  which  is  here  illustrated  and  described,  96  years  have 
elapsed. 

The  total  length  of  the  new  canal  across  St.  Mary's  Island  is 
3,500  feet,  and  the  dredged  approaches  under  water  at  the  two 
ends  are  about  18,000  feet  long,  with  a  depth  of  water  of  21  feet. 
The  essential  feature  of  the  work  is,  of  course,  the  lock  by  which 
the  18  feet  fall  of  the  Sault  Ste.  Maiie  is  overcome.  This  lock 
is  built  of  masonry,  and  is  900  feet  long  between  quoin  posts, 
and  60  feet  wide,  with  a  depth  of  water  of  20X  feet  on  sills  on 
low  water.  The  height  of  the  top  of  the  walls  above  the  floor  of 
the  lock  chambers  is  43^  feet. 

The  gates  are  of  wood,  composed  of  white  oak  and  iron  truss 
rods.  They  are  built  on  what  may  be  called  the  truss  bow- 
string type.  Each  leaf  of  these  consists  of  a  quoin  (or  heel) 
post  formed  of  three  pieces,  a  mitre  (or  toe)  post  formed  of  two 
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pieces,  3  intermediate  vertical  frames  and  the  requisite  number 
of  horizontal  frame  trusses  spaced  and  proportioned  nearly  m 
accordance  with  the  pressure  due  to  depth  sheeted  with  3  inch 
pine  plank,  spiked  to  the  horizontals.  Each  horizontal  frame 
consists  of  an  upper  or  upstream  chord,  bent  into  a  circular  arc, 
a  straight  chord  bar  and  iron  truss  rods.  The  latter  are  secured 
in  the  quoin  and  mitre  posts  in  the  intervals  between  the  hori- 
zontals, but  form  part  of  the  latter  in  reality. 

There  are  five  sets  of  gates,  2  at  the  upper  or  west  end,  and  3 
at  the  lower  end,  i.e.,  a  lock  and  guard  gate  at  each  end  and  an 
extra  or  auxiliary  lock  gate  at  the  lower  end  for  immediate  use 
in  case  the  lower  main  gate  should  get  injured.  Two  sets  of 
those  gates  (the  lower  main  and  auxiliary)  are  44X  feet  in 
height  X  37  teet  in  width,  weighmg  about  87  tons  per  leaf.  The 
guard  gates  are  of  course  to  be  used  only  when  the  lock  cham- 
ber is  being  pumped  out  for  examination  or  repairs. 

Water  is  admitted  to  the  lock  chamber  by  four  8  x  8  ft.  culverts, 
extending  under  the  breast  wall  and  underneath  the  floor  and 
having  openings  at  their  tops.  The  inlets  and  outlets  to  these 
culverts  are  closed  by  butterfly  valves  10/2  x  8  ft.  area,  con- 
structed of  steel.  Both  the  valves  and  gates  are  operated  by 
electric  power. 


running  transver'^ely  across  the  canal.  'I'he  shafts  are  used  for 
each  set  of  four  valves,  one  running  from  the  right  side-wall 
chamber  to  the  centre,  and  carrying  two  valves,  and  the 
other  from  the  left  side-wall  chamber,  also  carrying  two  valves. 
At  the  ends  of  each  shaft  in  the  wall  chamber  is  a  crank  arm  of 
forged  steel,  its  least  leverage  being  4  ft.,  to  which  a  vertical 
draw  rod  55  ft.  long  is  attached,  and  steadied  in  line  by  2  sets  of 
guide  rollers.  This  draw  rod  is  placed  in  a  well  m  the  lock 
wall,  and  when  moved  vertically  up  or  down  by  the  operating 
mechanism  opens  and  closes  the  two  valves  on  the  shafts  to 
which  it  is  attached,  i.e.,  the  valves  are  operated  in  pairs. 

The  operating  wire  rope  cables  connect  with  the  gate  leaf  on 
hooks  secured  to  the  gate  near  the  mit^e  post,  the  front  or  clos- 
ing cables  run  to  and  around  a  horizontal  pulley  secured  on  the 
mitre  sill  platform  and  from  thence  to  a  horizontal  pulley  at  the 
bottom  of  the  well,  then  under  a  vertical,  then  up  the  including 
well  to  another  pair  of  vertical  pulleys  which  gives  the  diverging 
angle  to  the  cable  which  passes  to  and  around  one  of  the 
sheaves  of  the  travelling  pulleys  operated  by  the  gate  machine, 
and  back  to  and  around  the  deflecting  pulley  stationed  in  the 
end  of  the  frame,  thence  again  to  and  around  the  second  sheave 
of  the  travelling  pullev  and   thence  back  to  a  standard  to 
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The  culverts  are  constructed  entirely  of  wood,  those  for  filling 
the  lock  are  8  x  8  ft.  inside,  and  those  for  emptying  8  x  io>^  ft. 
inside.  In  constructing  the  culverts  12x15  inch  longitudinal 
sills  were  first  bolted  to  the  rock  foundation,  with  \%  in.  round 
bolts  6  ft.  long  or  over,  spaced  6  ft.  apatt.  On  the  above  12  x  12 
in.,  transverse  timbers  were  laid  6  in.  apart,  and  the  interstices 
filled  with  Portland  cement,  concrete  and  grout,  flush  with  their 
tops.  On  the  top  of  this  was  Uid  a  flooring  of  two  thicknesses 
of  plank,  3  in.  and  2  in.  thick  respectively.  The  walls  between  the 
culverts  2  ft.  thick,  composed  of  two  thicknesses  of  12  x  12  in. 
timbers,  were  then  built  and  capped  with  12x22  in.  transverse 
timbers  laid  close,  having  planed  joints.  This  range  of  cap 
timbers  was  then  bolted  to  the  longitudmal  sills,  first  laid  by 
bolts  2  ft.  apart,  extending  down  through  the  culvert  walls  and 
the  transverse  timbers  ;  to  give  the  bolts  a  good  surface  for  hold- 
ing down  the  cap  timbers,  continuous  iron  straps  were  placed 
crossing  the  timbers  and  acting  as  washers  and  the  nut  screwed 
firmly  down  on  these.  Of  course  these  bolts  had  to  be  put  in 
while  laying  the  longitudinal  sills,  and  the  culvert  walls  built 
around  them.  The  cap  timbers  were  then  covered  with  a 
double  flooring  of  3  inch  and  2  inch  plank  respectively. 

Valves  and  Valve  Machinery. — The  admission  of  water 
into  the  culverts  is  controlled  by  valves.-  These  valves  are  of  steel, 
and  are  mounted  on  horizontal  steel  shafts,  10  in.  in  diameter, 


which  it  is  secured  in  a  shackle  bolt  having  an  adjusting 
screw. 

The  back  or  opening  cable,  when  hooked  on,  the  back  of  the 
gate,  passes  direct  to  the  horizontal  pulley  in  the  bottom  of  the 
well  and  from  thence  as  already  described  for  the  closing  cable 
passing  round  its  pulleys  and  being  attached  to  the  opposite 
end  of  the  gate  machine.  The  four  turns  of  the  rope  around 
the  travelling  pulley,  which  travels  8  ft.  9  inches,  causes  a  travel 
of  35  ft.  to  the  end  attached  to  the  gate  leaf,  and  opens  or  closes 
the  leaf  by  a  single  stroke  of  the  cross  hea>l. 

In  all  there  are  six  gate  machines,  one  for  each  leaf  of  the 
upper  lock  gate,  lower  lock  gate  and  auxiliary  g  ite.  A  one 
storey  wooden  motor  house  covers  each  of  the  gate  machines 
and  its  connecting  motor.  Four  of  those  houses  are  L  shaped, 
this  additional  portion  being  to  enclose  in  the  same  building  the 
valve  machine  and  its  motor. 

With  this  machinery  the  time  required  to  pass  a  vessel 
through  the  lock  going  up  stream  is,  after  the  vessel  has  taken 
her  place  in  the  chamber,  50  seconds  for  closing  the  lower 
gates,  plus  50  seconds  for  opening  the  valves,  plus  9  minutes 
for  filling  the  lock,  plus  50  seconds  for  opening  the  upper  gates, 
ox  iiyi  minutes  altogether.  As  the  lock  can  be  emptied  in  i\ 
minutes  a  vessel  can  be  locked  down  in  10  minutes. 

It  may  be  noted,  that  both  the  gate  and  valve  machines  are 
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governed  by  automatic  switches,  operated  by  what  may  be 
called  cut-off,  or  adjustable  tripping  bolts,  which  push  the 
switch  handles  over  and  thereby  cut  oft  the  current,  so  that  the 
cross  heads  will  not  go  beyond  the  intended  point. 

The  tripping  bolts  (which  push  the  handles)  are  adjustable  in 
a  slot  by  a  nut  and  washer  on  the  back  of  the  plate,  so  as  to 
make  them  cut  sooner  or  later,  or  to  the  point  required.  These 
tripping'  bolts  are  isolated  by  3-i6ths  of  an  inch  hard  rubber 
sockets,  and  washers,  so  as  to  prevent  the  current  from  passing 
on  to  the  metal  of  the  machinery.  Chords  run  from  the  switch 
handles  to  pulleys  on  the  ceilings,  and  by  these  are  conducted 
to  the  controllers,  and  the  switches  are  closed  by  the  motor-man 
pulling  the  chords  without  having  to  leave  his  position.  By 
this  arrangement  the  danger  of  damage  to  the  machinery  (from 
the  cross  head  running  ablock  at  the  ends  of  the  screws)  will  be 
prevented. 

FIRST  APPLICATION  OF  ELECTRICAL  MACHINERY. 

The  machinery  which  has  been  described  is,  as  far  as  we  can 
learn,  the  first  electrical  power  machinery  ever  used  for  operat- 
ing the  gates  and  valves  of  canal  locks,  and  that  it  should  for 
the  first  time  be  applied  to  a  lock  of  this  size  and  importance, 
indicates  the  confidence  with  which  this  form  of  power,  which 
was  hardly  considered  manageable  a  decade  ago,  is  now  re- 
garded.   For  both  the  old  1881  lock  and  the  new  1800  feet 


One  turbine  will  be  used  for  running  the  generators,  the  other 
for  running  the  arc  light  dynamo  and  general  shop  work,  but 
when  it  is  required  to  pump  out  the  lock,  the  two  wheels  can 
be  coupled  and  used  to  operate  the  centrifugal  pumps.  There 
are  two  of  these  pumps,  and  they  have  a  combined  capacity  of 
32,000  gallons  per  minute.  The  two  pumps  will  lay  the  lock 
chamber  dry  in  between  6  and  7  hours. 

It  should  be  noted  also  that  near  the  upper  end  of  the  supply 
pipe  there  is  a  6'  8"  valve  operated  horizontally  by  two  Tobin 
bronze  screws,  also  two  5  ft.  valves  placed  in  the  supply  pipe 
(and  operated  vertically  by  screws  of  the  above  named  bronze) 
immediately  above  the  power  house,  permitting  of  either  the 
whole  of  the  pipes  or  of  either  or  both  turbines  being  laid  dry 
when  necessary. 

It  should  be  further  noted  that  there  is  a  13  inch  turbine  water 
wheel  set  horizontally  at  the  rear  of  one  of  the  large  turbine 
cases.  This  wheel  has  its  water  supply  from  a  T  shaped  pipe 
placed  between  and  supplied  from  the  5  ft.  supply  pipes,  and 
having  a  valve  on  each  arm  of  the  T,  so  that  in  the  event  of  the 
large  turbines  having  to  be  stopped,  or  in  the  event  of  one  or 
either  havmg  to  be  laid  dry,  by  the  arrangement  of  these  valves 
on  the  T's  a  supply  of  water  can  always  be  obtained  for  the 
small  turbine  wheel,  which,  by  belt  to  and  from  a  small  counter- 
shaft on  the  second  floor,  drives  the  incandescent  light  dynamo. 


The  Lock  from  the  Western  End. 


lock  on  the  American  side  of  the  St.  Mary's  river,  hydraulic  ma- 
chinery is  used. 

The  reasons  which  led  to  the  adoption  of  electric  poAier  on 
the  Canadian  lock  are  stated  by  Mr.  J.  B.  Spence,  Chief  Drafts- 
man Department  of  Railways  and  Canals,  as  follows  : 

As  regards  economy,  I  think  the  difference  between  electric  and 
hydraulic  power  will  be  very  trifling,  and  here  the  point  of  economy 
was  not  taken  into 'consideration.  One  of  the  main  objects  of  using 
electricity  was  to  overcome  the  great  trouble  caused  by  frost  when  hy- 
draulic machinery  is  used.  During  the  closing  weeks  of  navigation  the 
cold  is  so  great  that  oil  has  to  be  used  in  the  hydraulic  engines  placed 
on  the  lock  walls,  and  even  then  the  cold  causes  the  oil  to  thicken  and 
makes  the  action  of  the  engines  slow  and  tedious.  Of  course,  frost 
would  not  have  interfered  with  hydraulic  valve  engines  placed  at  the 
bottom  of  the  lock,  but  in  this  case  eight  engines  would  have  been  re- 
quired, while  only  four  screw  power  machines  are  needed  with  the  ma- 
chinery as  designed.  These  considerations  seemed  to  make  it  advisable 
to  use  electric  power  throughout,  and  I  have  every  reason  to  think  that 
everything  will  operate  successfully  when  we  open  for  navigation. 

Two  45  in.  155  H.  P.  turbines,  equalling  a  combined  power  of 
310  H.  P.,  supply  the  power  for  operating  the  generators  and 
pumps.  These  turbines  are  set  horizontally  and  are  supplied 
with  water  from  the  upper  level  by  a  6  ft.  8  in.  diameter  steel 
pipe,  placed  at  the  back  of  the  lock-wall,  just  before  entering 
the  power  house  ;  this  supply  pipe  divides  into  two  5  ft.  pipes — 
one  for  each  turbine.  The  discharge  pipes  from  the  turbines 
are  also  5  ft.  in  diameter.  The  turbines  are  placed  on  the  first 
floor  of  the  power  house,  and  operate  by  belt  a  horizontal  count- 
er-shaft on  the  second  floor.  From  this  counter-shaft  are  oper- 
ated the  dynamos  and  generator  on  the  second  floor  and  the 
centrifugal  pump  shafts  on  the  first  floor. 


so  that  a  full  supply  of  incandescent  lights  can  be  obtained 
throughout  the  buildings,  puinp  well,  etc.,  supposing  that  the 
large  turbines  are  still. 

The  electrical  plant  for  operating  the  gates  ,  and  valves  and 
for  lighting  the  canal  and  approaches,  was  supplied  by  the  Cana- 
dian General  Electric  Co.,  Ltd.,  of  Toronto  and  Peterboro,  under 
detailed  specifications  and  designs  drawn  up  by  the  govern- 
ment electrician,  Mr.  D.  Bryce  Scott. 

The  current  for  power  purposes  is  supplied  by  two  45  K.W. 
500  volt  Edison  standard  bi-polar  dynamos,  either  of  which  is 
of  sufficient  capacity  for  operating  under  normal  conditions. 

The  lighting  plant  consists  of  a  No.  7  Wood  arc  dynamo,  hav- 
ing a  capacity  of  40  2000  c.  P.  lamps,  and  a  3  K.  w.  Edison  bi- 
polar incandescent  machine  for  lighting  power  house  and  re- 
pair shops. 

The  switchboard  (illustrated)  is  a  beautiful  piece  of  work,  and 
is  a  great  credit  to  the  manufacturers.  It  consists  of  three 
polished  black  slate  panels  7  ft.  long  by  5  ft.  wide  and  2"  thick. 
These  are  supported  by  a  heavy  oak  frame  of  ornamental  de- 
sign. The  centre  panel  carries  the  instruments  and  controlling 
apparatus  for  the  power  generators,  while  on  the  right  is  the 
arc  machine  panel  and  on  the  left  that  for  the  incandescent  ma- 
chine. 

The  mechanical  arrangement  of  the  gate  and  valve  mechanism 
has  already  been  described,  and  it  therefore  only  remains  to 
give  the  electrical  arrangement.  The  motors  are  of  the  Cana- 
dian General  Electric  Co.'s  standaid  W.  P.  50  railway  type,  and 
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are  operated  in  pairs  by  means  of  series  parallel  controllers 
classified  by  the  manufacturers  as  type  "  K,"  that  is  to  say,  the 
two  motors  situated  opposite  each  other  on  the  canal  walls  and 
operating  one  pair  of  f^ates,  are  electrically  connected  in  exactly 
the  same  manner  as  the  motors  on  a  street  car,  the  connections 
across  the  canal  being  made  by  heavily  armoured  submarine 
cables,  each  having  14  conductors  and  being  about  lyi,"  in 


'"^  Switchboard  in  Power  House. 

diameter.  The  valve  motors  are  also  connected  in  pairs  in 
exactly  the  same  manner  as  described  above. 

The  lighting  of  the  canal  and  approaches  is  accomplished  by 
means  of  a  row  of  arc  lamps  down  each  side  of  the  canali 
situated  at  about  300  feet  apart.  These  lamps  are  double  car- 
bon of  the  standard  "  Wood  "  type  and  are  supoorted  by  means 
of  iron  poles  and  hoods  placed  on  the  top  of  40  ft.  poles. 

In  connection  with  the  electric  plant  a  somewhat  unprecedent- 
ed and  novel  system  of  an  electric  regulator  is  now  almost  com- 
pleted and  ready  to  be  placed.  Recognizing  the  well-known  fact 
that  by  using  the  ordinary  electric  regulator  the  generator  has  to 
be  worked  at  its  full  capacity,  therefore  wearing  out  the  ma- 
chine unnecessarily,  to  avoid  this  Mr.  Spence  saw,  that  by  giv- 
ing the  large  water  wheel  sufticient  work,  equal  to  about  three- 
fourths  of  Its  power  when  running  the  generator,  the  amount 
of  current  when  taken  off  was  but  a  fraction  and  almost  imper- 
ceptible. Therefore  he  decided  to  try  a  system  to  meet  these 
requirements,  and  as  the  end  of  the  water  wheel  shaft  projects 
over  the  large  wheel  in  which  two  large  centrifugal  pumps  are 
placed,  he  arranged  by  placing  a  mitre  wheel  on  the  projecting 
shaft  supported  by  bridge,  and  driving  a  horizontal  mitre  wheel 
placed  on  an  upright  shaft  which  extends  deep  in  the  well  and 
firmly  secured  in  step.  Then  on  this  shaft  is  placed  the  pro- 
peller wheels  of  a  size  to  meet  the  power  required,  one  facing 
up  and  the  other  down,  which  it  is  expected  will  cause  no  undue 
strain  either  up  or  downwards,  and  by  a  tip  coupling  at  the 
horizontal  mitre  wheel,  and  when  the  regulator  is  not  required, 
such  as  when  running  the  large  centrifugal  pumps,  the  horizontal 
mitre  wheels  can  be  uncoupled.  By  this  arrangement  it  is  con- 
sidered that  the  object  will  be  accomplished. 

The  contractors  for  the  lock  and  canal  (being  section  2),  also 
the  lower  entrance  under  water,  including  the  crib  work,  which 
form  the  wharf  piers  (being  section  i),  were  Hugh  Ryan  & 
Co.,  Toronto,  Ont.  Mr.  M.  J.  Haney,  one  of  the  members  of 
the  firm,  was  the  superintendent  in  charge  of  the  work,  and  Mr. 
William  Birmingham  was  the  engineer  for  the  above  contract- 


ors. The  contractors  for  the  upper  entrance  submarine  work 
(being  section  3)  were  Messrs.  Allan  &  Fleming,  of  Ottawa> 
Ont.  The  lock  gat^s  were  built  and  placed  by  the  noted  gate 
builder,  Roger  Miller,  Ingersoll,  Ont.  The  contractors  for  the 
turbines  were  William  Kennedy  &  .Sons,  Owen  .Sound,  Ont. 
The  contract  for  the  gate  and  valve  machines  and  all  pulleys 
was  executed  according  to  departmental  detail  drawings  by  the 
Canadian  Locomotive  &  Engine  Co.,  of 
Kingston,  Ont.,  and  the  contractors  for  the 
electric  plant  were  the  Canadian  General 
Electric  Company,  of  Toronto,  Ont. 

MR.  JAMKS  HRUCE  SI'ENCE. 

Foi  considerable  of  the  data  on  which  this 
article  is  based  we  have  to  thank  Mr.  J.  B. 
Spence,  Chief  Draftsman  of  the  Department 
of  Railways  and  Canals  for  the  Dominion. 
These  particulars  were  also  in  part  furnished 
to  the  Engineering  News,  of  New  York, 
though  revised  to  date  by  Mr.  Spence  when 
given  to  the  PIlec']  Kic.'VL  News.  We  cheer- 
fully credit  our  New  Yoik  contemporary  with 
the  information  th  tt  we  have  found  it  con- 
venient to  borrow  from  its  pages. 

Mr.  Spence  is  a  son  of  the  land  of  the 
brown  heather  and  shaggy  wood,  a  native 
of  Kingedward,  Aberdeenshire,  Scotland. 
Shortly  before  reaching  manhood's  years  he 
came  to  Canada,  choosing  the  city  of  Ham- 
ilton as  his  place  of  abode.  After  a  brief 
period  in  that  city,  in  April,  i86i,he  received 
an  appointment  on  the  civil  engineering  staff 
of  the  old  Great  Western  Railway  of  Canada, 
serving  under  George  Lowe  Reid,  then 
Chief  Engineer  of  the  railway.  He  remained 
on  the  staff  of  this  railway  for  a  consecutive 
oeriod  of  sixteen  years  and  left  the  service 
in  1876,  to  accept  the  position  of  assistant 
to  the  late  John  Page,  then  Chief  Engineer 
of  Public  Works  and  Canals,  for  the  Domin- 
ion. He  served  under  him  and  his  two  suc- 
cessors for  a  period  of  nearly  19  years.  During  recent  years  he 
has  held  the  post  of  designing  engineer  and  chief  of  the  draughting 
staff  of  railways  and  canals.  It  is  thus  seen  that  Mr.  Spence's 
experience  in  Canada  covers  a  period  of  over  34  years.  As 
James  Bruce  Spence  he  is  registered  a  member  of  the  Canadian 


Mr  J.  B.  Spence. 

Society  of  Civil  Engineers.  To  him  is  due  much  of  the  credit 
for  the  success  that  has  attended  the  completion  of  the  Sault 
Ste.  Marie  canal.  We  are  pleased  to  furnish  among  our  illustra- 
tions a  portrait  of  Mr.  Spence. 


A  retired  farmer  of  Cote  des  Neiges,  was  recently  crusfied  to  death  under 
an  electric  car  in  Montreal. 
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NOTES  ON  THE  RECONSTRUCTION  OF  A  SMALL 
CENTRAL  STATION  PLANT.* 

By  Franklin  L.  Pope. 

The  financial  condition  of  the  smallei  central  station  electric 
lighting  plants  ihroughout  the  country  is  at  the  present  time  by 
no  means  satisfactory,  and  in  too  many  instances  cannot  even  be 
truthfully  said  to  be  encouraging.  A  survey  of  the  field  shows 
that  very  few  such  plants  located  in  towns  having  less  than  10,000 
inhabitants  are  earning  more  money  than  is  necessary  to  meet 
their  operating  expenses  and  to  provide  for  indispensable  current 
repairs.  In  the  State  of  Massachusetts,  in  which  the  operations 
of  all  electric  lighting  companies  are  by  law  made  a  matter  of 
public  record,  it  appears  frcm  the  latest  reports  that  the  aggre- 
gate liabilities  of  the  57  companies  operating  in  that  State,  in- 
cluding stocks,  bonds,  and  floating  indebtedness,  amounted  on 
June  30,  1894,  in  round  numbers  to  $14,000,000,  nearly  all  of 
which  stands  charged  to  construction  account.  The  net  earn- 
ings for  the  preceding  year-  were  $1,000,000,  or  about  7.1  per 
cent,  on  the  total  investment ;  a  sum  obviously  quite  insufficient 
to  provide  for  depreciation  and  at  the  same  time  pay  a  fair  di- 
vidend on  the  capital  which  has  gone  into  the  business.  But  if 
half  a  dozen  of  the  larger  plants,  in  cities  like  Boston,  Lowell, 
Worcester,  Springfield,  Lynn  and  Fall  River  were  excluded  from 
the  list,  the  showmg  for  the  smaller  plants  would  be  even  far 
worse  than  it  now  appears. 

Many  of  these  small  plants  were  started  at  an  earlier  day  than 
could  have  been  justified  by  any  reasonable  estimate  of  the  busi- 
ness then  in  sight,  and  now  find  themselves  hampered  by  incon- 
venient buildings,  and  with  unsuitable  machinery,  bought  at 
high  prices,  and  encumbered  with  defective  business  methods 
which  experience  has  shown  to  be  wholly  inconsistent  with  the 
dictates  of  good  judgment. 

With  the  owners  of  many  of  these  plants,  it  has  become  a  very 
serious  question  whether  the  easiest  way  out  of  the  dilemma 
which  confronts  them  may  not  be. to  relegate  the  entire  plant  to 
the  junk  shop  and  the  scrap  pile,  and  commence  over  again  with 
new  buildings,  modern  machinery  and  improved  methods  of  ad- 
ministration. When  the  necessary  capital  is  readily  forthcom- 
ing, there  can  be  no  doubt  that  this  would  often  be  the  wisest 
course  of  procedure,  but  for  obvious  reasons,  it  is  one  which  is 
not  always,  nor  even  usually  practicable.  The  alternative  is  to 
remodel  the  existing  plant,  bringing  it  as  nearly  as  may  be  into 
accordance  with  the  best  modern  practice,  and  utilizing  so  far 
as  possible  the  old  material ;  a  course  which  at  least  has  the 
merit  of  avoiding  an  undue  expansion  of  the  construction  ac- 
count, in  most  cases  already  sufficiently  burdensome. 

Having  been  called  upon  during  the  past  year  to  advise  the 
owners  of  a  plant  of  the  character  above  referred  to,  in  reference 
to  certain  changes  which  had  been  suggested  as  desirable,  and 
having  afterward  been  employed  in  a  professional  capacity  to 
design  the  work  and  superintend  its  execution,  I  have  thought 
that  some  account  of  what  we  undertook  to  do  and  how  we  did 
it,  might  not  be  without  interest  to  the  members  of  the  Institute. 

The  Great  Barrington  (Mass.)  Electric  Light  Company  was 
organized  and  commenced  business  in  1888.  The  population  of 
the  district  intended  to  be  served  was  about  3,000,  and  most  of 
the  expected  consumers  were  located  within  2,000  feet  of  the 
point  decided  upon  for  the  station.  This  was  built  of  wood,  in 
the  most  inexpensive  manner  possible,  and  was  placed  alongside 
the  railway  for  convenience  in  receiving  coal,  although  at  the 
same  time  the  danger  from  fire  was  materially  increased.  The 
original  outfit  was  an  Edison  3-wire,  equipped  with  a  pair  of 
250-light  no-volt  dynamos,  and  the  company  commenced  busi- 
ness with  281  lights  on  contract  of  $10  per  year  each  ;  wiring 
free.  The  centre  of  distribution  was  1,800  feet  from  the  station, 
necessitating  over  a  ton  of  copper  in  the  feeders  alone.  Gener- 
ally speaking,  the  plant  was  well  laid  out,  and  well  built  as  things 
went  in  those  days.  The  two  dynamos  were  belted  to  a  single 
80  H.  P.  Armington  &  Sims  engine.  The  original  cost  of  the 
plant  was  about  $16,000.  The  following  year  a  Schuyler  arc 
plant  for  street  lighting  was  added,  carrying  35  arcs,  nominally 
of  1,500  c. p.,  which  was  run  from  the  same  engine  and  boiler. 
In  1890,  the  plant  was  considerably  enlarged  by  the  addition  of 
a  second  arc  machine,  a  Westinghouse  500-light  alternator,  and 
a  second  engine  and  boiler  of  the  same  capacity  as  the  first.  An 

*  A  paper,  slightly  condensed,  presented  at  the  Twelfth  General  Meeting  of  the 
American  Institute  of  Pjlectrical  Engineers,  Niagaia  Falis,  N.  Y.,  June  2-,  1895. 


8o-kw  Westinghouse  dynamo  of  more  modern  type  was  after- 
ward substituted  for  the  original  one. 

Upon  examining  the  plant  last  year,  I  found  the  Edison  ma- 
chines carrying  on  Saturday  evenings  a  maximum  load  of  some 
450  lights,  while  three  evenings  in  the  week  (with  the  stores 
closed)  it  fell  to  perhaps  half  that  amount.  The  two  Schuyler 
machines,  with  an  aggregate  capacity  of  55  to  60  lights,  were 
carrying  about  38  to  40,  or  an  equivalent  of  that  amount,  while 
the  Westinghouse  machines  were  seldom  as  much  as  half-loaded, 
carrying  a  maximum  of  possibly  500  lights  during  three  or  four 
months  of  the  summer  season,  and  not  much  more  than  one 
fourth  that  amount  the  remainder  of  the  year.  Necessarily, 
with  so  many  dynamos  of  different  types,  and  with  such  a  vari- 
able, yet  small  average  output,  the  consumption  of  coal  was  ex- 
cessive as  compared  with  the  light  delivered  and  paid  for. 

The  street  lines,  according  to  the  usual  practice,  were  of  No. 
6  B.  &  S.  weather-proof  wire ;  the  poles  were  of  cedar,  of  good 
size  and  fitted  with  pine  or  spruce  cross-arms,  with  common 
green  glass  insulators  set  upon  wooden  pins.  In  consequence 
of  a  silly  prejudice,  which  had  been  fomented  among  the  citizens 
by  interested  parties  against  permitting  poles  to  be  set  in  the 
streets,  the  wires,  in  a  very  great  number  of  instances,  had  been 
attached,  by  cross-arms  or  brackets,  to  the  trunks  of  the  immense 
elm  trees  with  which  the  streets  of  the  town  were  shaded ;  a 
practice  which  occasioned  an  enormous  loss  of  current  every  wet 
night,  as  well  as  much  irregularity  in  the  performance  of  the 
lights.  The  effect  on  the  trees  was  by  no  means  salutary,  while 
the  appearance  was  as  much  worse  than  that  of  poles  in  the 
streets  as  could  possibly  be  imagined. 

The  village  of  Great  Barrington  extends  for  the  most  part 
along  a  single  broad  thoroughfare  for  a  distance  of  nearly  three 
miles,  and  the  street  lighting  circuits  are  consequently  very 
straggling.  The  1,500  cp  lamps,  which  were  suspended  at 
intervals  of  800  to  1,000  feet,  were  actually  of  very  little  service 
in  illuminating  the  densely  shaded  streets. 

After  a  careful  consideration  of  the  situation,  keeping  in  view 
the  greatest  possible  reduction  of  present  and  future  operating 
expenses,  it  was  determined  the  wisest  course  to  pursue  would 
be  to  consolidate  the  whole  service  so  that  it  could  be  supplied 
by  one  dynamo,  in  place  of  five  underloaded  ones.  In  pursuance 
of  this  plan  it  was  decided  to  adopt  the  two-phase  alternating 
system,  at  a  maximum  pressure  of  2,100  volts  in  the  primaiies, 
and  105  volts  in  the  secondaries,  with  a  frequency  sufficiently 
low  to  permit  the  advantageous  use  of  induction  motors  if  re- 
quired. It  was  furthermore  decided  to  abandon  the  steam 
plant,  and  to  make  arrangements  to  utilize  some  one  of  the 
excellent  water-powers  which  were  available  within  practicable 
distances.  Under  ordinary  circumstances,  I  should  have  hesi- 
tated to  recommend  the  substitution  of  water-power  for  steam 
as  the  sole  source  of  power  for  the  operation  of  an  electric-light- 
ing plant.  Water  power  is  an  invaluable  auxiliary,  and  when 
conveniently  available  for  use  in  conjunction  with  steam,  may 
often  be  made  to  save  a  very  large  coal  bill  in  the  course  of  a 
year.  On  the  other  hand,  the  excessive  fluctations  to  which  it  is 
subject— which  are  scarcely  realized  by  those  but  casually  ac- 
quainted with  the  subject— render  it  in  most  cases  a  very  un- 
certain reliance  for  a  business  which  is  compelled  to  go  on,  per- 
force, every  night  in  the  year,  and  which  cannot  suspend  opera- 
tions, as  an  ordinary  manufactory  does,  if  worst  comes  to  worst, 
for  a  week  or  two  at  a  time.  Even  a  water  privilege  which, 
during  ten  months  of  the  year,  furnishes  twice  as  much  power 
as  is  needed,  and  even  more,  may  be  expected  to  fall  off,  during 
one  of  the  extraordinarily  dry  seasons  which  occur  at  intervals 
of  from  five  to  ten  years,  to  one-third  its  usual  amount.  In  such 
a  case,  an  electric  plant  solely  dependent  upon  water-power 
would  find  itself  in  a  most  undesirable  predicament. 

In  the  present  instance,  the  choice  of  a  water  privilege  finally 
reduced  itself  to  two  sites,  one  in  the  town  itself,  within  half  a 
mile  of  the  centre  of  consumption,  and  the  other  at  Glendale 
village,  seven  miles  distant,  both  situated  on  the  Housatonic 
river.  The  privilege  first  mentioned  being  already  occupied  by 
a  woolen  factory,  only  the  surplus  water  was  available,  but  this 
was  known  to  be  quite  sufficient  for  the  requirements  of  the 
electric  company  at  least  nine  months  in  each  year,  leaving  three 
months  to  be  run  by  steam.  It  had  the  advantage  of  being  close 
at  hand,  and  was  capable  of  being  fitted  up  at  a  moderate  cost. 
As  to  the  Glendale  privilege,  it  was  necessary  to  be  very  sure 
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that  the  lowest  water  of  a  dry  summer  would  give  all  the  [)ower 
required  to  run  the  plant  without  the  aid  of  steam.  Having  in- 
variably found  the  value  of  a  water-power  to  be  greatly  exagger- 
ated, not  only  in  popular  estimation,  but  in  the  opinion  of  its 
owners,  the  matter  was  investigated  with  much  care. 

While  negotiations  were  still  pending  with  the  owners  of  the 
Glendale  privilege  and  also  the  one  in  the  village  already  referred 
to,  overtures  were  received  from  a  manufacturing  company  nwn- 
ing  a  third  exceptionally  desirable  privilege,  on  the  satne  stream^ 
at  an  intermediate  point  considerably  nearer  than  Glendale. 
This  company  had  only  recently  completed  a  new  dam,  head- 
gates,  race-ways,  etc.,  at  a  very  considerable  expense,  and  was 
wilhng  to  lease  the  complete  establishment,  including  anew  Mc- 
Cormick  turbine  of  325  H.P.  and  a  two-phase  Stanley  generator 
of  corresponding  capacity,  at  a  monthly  rental  based  upon  the 
actual  output  as  measured  in  kilowatt  hours  at  the  dynamo 
terminals,  provided  that  a  certain  minimum  monthly  consump- 
tion was  guaranteed.  With  the  same  volume  of  water  as  at 
Glendale,  the  fall  at  this  point  was  20  feet,  assuring  at  least  417 
H.P.  at  lowest  water,  during  lighting  hours.  All  the  hydraulic 
apparatus  and  appointments  were  of  the  best  possible  construc- 
tion, and  well  calculated  to  insure  absolute  permanency  of  opera- 
tion. 

The  minimum  rental  exacted  was  somewhat  less  than  the 
amount  of  the  coal  bill  of  the  Great  Harrington  company  for  the 
preceding  fiscal  year,  but  whde  the  immediate  saving  m  operating 
expenses  was  not  large,  the  acceptance  of  the  proposition  would 
place  the  company  in  a  position  to  reduce  its  rates  to  consum.ers, 
for  the  reason  that  its  output  might  be  very  largely  increased 
without  materially  augmenting  its  operating  expenses.  A  lease 
for  a  term  of  years  was  accordingly  closed. 

In  laying  out  the  plant  it  was  determmed  to  bring  the  main 
feeders  directly  to  a  distributing  station  in  the  village,  to  be  used 
principally  as  a  convenient  headquarters  for  testing  the  circuits 
and  controlling  the  street-lighting  service.  In  laying  out  the 
transmission  line,  a  surveyor  was  employed,  and  a  preliminary 
line  was  run  directly  from  the  power  house  to  the  distributing 
station.  The  air  line  distance  was  found  to  be  5. 1 5  miles.  With 
the  assistance  of  the  surveyor,  the  actual  line  was  then  staked 
out,  going  directly  across  country,  and  keeping  as  near  as  cir- 
cumstances permitted  to  the  transit  line.  About  half  the  dis- 
tance, the  transit  line  was  found  to  so  nearly  coincide  with  ex- 
isting highways,  that  the  consent  of  the  local  authorities  was  ob- 
tained to  set  the  poles  along  the  highway  location  ;  the  remain- 
der of  the  route  lay  principally  through  uncultivated  land  of  little 
value,  so  that  a  comparatively  small  expenditure  was  sufficient 
to  secure  a  release  from  all  claims  for  land  damages.  This  en- 
abled the  line  to  be  located  with  long  stretches  absolutely 
straight,  avoiding  all  sharp  angles ;  a  very  important  considera- 
tion when  heavy  wires  are  used.  The  poles  were  of  selected 
chcjnut  with  natural  butts,  usually  set  five  feet  in  the  ground  at 
maximum  intervals  of  125  feet.  The  poles  were  ordinarily  25 
feet  long  and  eight  inches  thick  at  the  small  end.  Shorter  poles 
were  sometimes  used  on  elevations  and  longer  ones  in  depres- 
sions, in  order  to  equalize  the  strain  as  much  as  possible.  The 
insulators  used  were  of  the  large  double-bell  white  porcelain 
type  (German  government  standard),  and  were  imported  by  us 
from  Hagen.  The  insulator  of  the  top  wire  is  set  upon  a  malle- 
able iron  stem  14  inches  long,  screwed  into  the  top  of  the  pole, 
which  is  tapered  to  five  inches  in  diameter  and  protected  from 
splitting  by  driving  on  a  wrought-iron  ring.  The  tapered  part 
of  the  pole,  as  well  as  the  top,  was  given  a  coating  of  mineral 
paint  mixed  as  thick  as  it  could  be  spiead  with  a  brush.  The 
insulator  of  the  second  wire  is  carried  on  a  malleable  iron  goose- 
neck, screwed  in  a  five-eighths  inch  hole  bored  in  the  side  of  the 
pole,  in  such  position  as  to  bring  the  wires  about  16  inches  apait. 
Another  hole  was  bored  on  the  opposite  side  of  the  pole,  intended 
to  take  the  goose-neck  of  the  third  wire  at  some  future-  time, 
leaving  the  same  interval  between  the  second  and  third  wires. 
The  porcelain  insulators  are  fixed  to  their  iron  supports  by  a 
packing  of  oakum  placed  between  the  screw  threads,  which 
serves  to  prevent  any  danger  of  fracture  by  expansion  or  con- 
traction. The  line  wire  is  laid  in  a  groove  formed  in  the  top  of 
the  insulator,  except  upon  the  curves  and  angles,  in  which  case 
it  is  tied  at  the  side  in  a  circumferential  groove,  as  is  usual  in 
this  country.  The  German  method  of  tying  is  quite  complex, 
and  unnecessarily  strong  ;  in  case  of  undue  strain  if  anything 


gives  way  it  had  best  be  the  tie  wire.  We  therefore  devised  a 
simple  tie  which  was  easily  and  quickly  applied,  and  which  has 
so  far  served  an  admirable  purpose.  We  were  obliged  to  string 
the  wires  during  very  cold  weather;  sometimes  as  cold  as  eight 
or  ten  degrees  below  zero,  and  hence  it  was  necessary  to  strain 
them  very  tight.  A  block  and  fall  and  a  well-trained  horse  were 
used  in  pulling  up,  usually  six  or  seven  spans  of  one  wire  at  a 
time.  The  hook  of  the  block  was  always  attached  to  the  copper 
wire,  whether  bare  or  insulated,  with  a  chain-knot  made  of 
three-quarter  inch  rope.  The  feeder  wires  were  of  No.  3  B  &  S 
soft  copper,  covered  with  weather-proof  "insulation"  along  the 
highway  (as  a  concession  to  enlightened  public  opinion),  but 
elsewhere  bare.  The  lengths  of  wire  were  joined  with  Mclntyre 
twisted  couplings;  the  unusual  strain  we  had  to  put  upon  them 
occasionally  pulled  one  apart,  and  this  led  us,  out  of  abundant 
caution,  to  solder  them,  although  this  was  done  for  mechanical 
rather  than  for  electrical  reasons.  Only  two  feeder  wires  have 
as  yet  been  strung,  providing  for  a  single-phase  current  from  one 
side  of  the  two-phase  generator,  but  it  is  the  intention  to  run  a 
third  feeder  at  an  early  day,  which  will  enable  two-phase  induc- 
tion motors  to  be  connected  to  the  same  distributing  system. 

A  pair  of  telephone  wires  of  No.  12  steel  were  strung  below 
the  feeder  wires,  and  these  were  supported  upon  small  German 
porcelain  insulators  on  iron  goose-necks  on  opposite  sides  of  the 
poles.  These  wires  were  transposed  at  intervals  of  about  a  mile, 
in  order  to  eliminate  the  inductive  effects  of  the  alternating  cur- 
rent in  the  feeders.  The  feeder  lines  were  carried  under  the 
railway  at  an  undergrade  crossing  by  placing  the  insulators  upon 
iron  brackets  leaded  into  the  stone  abutments.  The  plan  of  con- 
struction above  described  makes  a  strong,  handsome  and  dur- 
able line,  while  the  insulation  of  the  circuit,  even  in  the  worst  of 
weather,  is  simply  faultless. 

The  system  has  been  planned  to  deliver  the  current  at  the 
distributing  station  at  a  uniform  ptessure  of  2,100  volts.  Two 
distributing  centres  were  fixed  upon  in  the  old  Edison  three-wire 
network,  and  at  each  of  these  points  a  pair  of  large  transformers, 
having  a  ratio  of  20  :  i  were  fixed  upon  a  pole,  with  their  re- 
spective primaries  in  series  between  a  pair  of  branch  feeders 
from  the  distributing  system,  and  their  secondaries  were  coupled 
in  series  in  like  manner,  with  the  neutral  wire  between  them. 
None  of  the  consumers  on  the  old  Edison  system  knew  when 
the  change  had  been  made  to  the  new  service  from  anything 
they  were  able  to  notice  in  the  behavior  of  the  lights. 

The  next  thing  done  was  to  reconstruct  the  street-lighting 
system.  In  place  of  the  36  arcs  of  1,500  nominal  c.  p.  formerly 
in  use  we  substituted  126  incandescent  lamps  of  50  volts  and  32 
c.  p.  placed  in  lona  fixtures  projecting  horizontally  from  the  poles 
14  feet  above  the  ground.  The  lights,  as  a  rule,  were  fixed  upon 
every  alternate  pole,  but  in  the  business  centre,  the  street  being 
broad,  they  were  placed  on  each  side  at  intervals  of  about  250 
feet,  and  staggered,  so  as  not  to  come  opposite  each  other.  A 
Shallenberger  shunt  cut-out  was  applied  to  each  lamp.  The 
u§ual  number  of  lamps  in  each  circuit  was  42,  although  we  have 
since  placed,  in  some  cases,  as  many  as  47  in  one  series  without 
reducing  the  brilliancy  of  illumination  sufficiently  to  be  noticeable 
by  any  one  but  an  expert.  One  end  of  each  street-lighting  cir- 
cuit is  joined  to  a  special  feeder  leading  to  the  sub-station, 
where  it  is  connected  with  the  main  feeder  through  a  knife- 
switch.  The  other  end  of  each  lamp-circuit  is  connected  to  any 
conveniently  located  branch  feeder  of  the  regular  commercial 
lighting  service.  Each  lamp-circuit  has,  or  will  have,  a  fuse- 
block  and  cut-out  inclosed  in  a  weather-proof  box  at  each  end, 
where  it  joins  the  opposite  feeders.  These  32  c.p.  lamps,  when 
run  at  full  candle  power,  furnish  a  most  satisfactory  illumin.al ion, 
and  give  the  streets  a  very  attractive  appearance.  So  far  as 
possible,  each  lamp  was  located  with  the  aid  of  a  transit  and 
level,  so  as  to  get  them  in  absolutely  straight  lines  both  vertically 
and  horizontally,  a  precaution  which  adds  materailly  to  the  de- 
corative effect,  it  is  admitted  by  ^11  that  the  streets  of  the  town 
are  much  more  satisfactorily  lighted  by  the  incandescents  than 
they  formerly  were  by  the  arc  lamps,  while  the  actual  cost  to  the 
company  is  considerably  less.  The  new  lamps  were  cut  in,  one 
at  a  time,  on  the  old  arc  wires,  junipers  being  temporarily  placed 
across  the  terminals*tintil  everything  was  in  readiness  to  discon- 
tinue the  use  of  the  arc-light  machines. 

One  of  the  most  marked  advantages  of  the  series  street-light- 
ng  system,  especially  when  shunt  cut-outs  are  used,  is  its  great 
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flexibility  and  convenience.  For  example,  instead  of  placing 
from  40  to  45  fifty-volt  lamps  in  one  series,  we  may  use  20  to  23 
one  hundred-volt  lamps,  or  if  an  odd  number  be  required,  less 
than  is  necessary  to  make  up  a  circuit,  the  deficit  may  be  sup- 
plied by  adding  extra  shunt-boxes  in  series  at  any  convenient 
point  in  the  circuit,, until  the  pressure  has  been  reduced  to  the 
required  point.  From  time  to  time,  as  new  lights  are  added, 
these  spare  shunt-boxes  are  one  after  another  brought  into  use 
in  connection  with  them.  Sometimes,  also,  we  temporarily  in- 
stall extra  street  lights  by  connecting  them  in  parallel  to  the 
secondary  mains  of  the  regular  commercial  service,  ultimately 
transferring  them  to  new  series  circuits. 

It  has  been  found  to  be  desirable  to  use  a  lamp  of  rather  low 
efficiency  for  the  street-lighting  service,  as  there  is  always  danger 
of  leakage  and  short  circuits  from  wet  boughs  of  trees  and  other 
objects  getting  into  contact  with  the  wires,  and  thus  diverting  an 
abnormal  current  through  some. portion  of  a  lamp  circuit.  In 
such  case,  a  lamp  of  high  efficiency  is  pretty  certain  to  be  burned 
out,  or  at  least  to  have  its  career  of  usefulness  materially 
abridged.  In  this  plant,  the  average  consumption  of  energy  in 
the  street-lights,  including  lamps,  lines,  shunts  and  leakage,  is 
found  to  be  about  140  watts  per  lamp  of  32  c.  p. 

Perhaps  the  most  ticklish  part  of  the  whole  undertaking  was 
the  changing  over  of  the  Westinghouse  system,  which  was  a 
1,050-volt  primary  and  a  52-volt  secondary,  running  at  16,500 
alternations.  In  accordance  with  the  new  plan,  it  was  of  course 
necessary  to  double  the  pressure  both  in  the  primary  and  sec- 
ondary circuits,  and  to  substitute  104-volt  for  52-volt  lamps 
'throughout.  A  preliminary  test  of  one  of  the  transformers  de- 
monstrated, that  which  perhaps  might  have  been  foreseen  from 
theoretical  considerations,  viz.,  that  a  dangerous  quantity  of  heat 
was  developed  within  a  few  hours  when  it  was  used  to  convert 
from  2,000  volts  down  to  100.  In  order  to  utilize,  as  far  as  pos- 
sible, the  old  transformers,  and  at  the  same  time  avoid  the  above 
difficulty,  various  expedients  were  resoned  to.  Wherever  a 
group  of  consumers  was  located  in  one  neighborhood,  a  pair  of 
large  transformers  were  installed,  with  secondary  mains  extend- 
ing from  500  to  600  feet  m  various  directions,  these  transformers 
being  of  course  placed  in  series  with  each  other.  Scattering 
consumers  as  far  as  practicable  were  united  in  pairs  or  small 
groups,  and  supplied  by  a  pair  of  small  transformers  coupled  in 
the  same  way.  The  Westinghouse  meters,  having  been  origin- 
ally constructed  for  a  frequency  of  16,500  alternations,  ran  slow 
when  the  frequency  was  leduced  to  8,000.  The  necessary  co- 
efficient for  correction  of  the  readings  was  easily  ascertained  by 
experiment,  and  as  fast  as  possible  the  meters  were  fitted  with 
new  discs,  supplied,  by  the  Westinghouse  Company  at  a  trifling 
expense,  adapted  to  the  lesser  frequency. 

Of  course  it  will  be  understood  that  the  reason  for  resorting  to 
these  various  shifts  and  expedients,  was  merely  that  we  might 
utilize  the  old  apparatus  as  far  as  it  could  possibly  be  done,  and 
also  that  we  might  carry  on  the  work  of  reconstruction,  for  the 
most  part,  with  the  ordinary  force  of  the  establishment. 

The  selection  of  the  best  among  the  many  available  types  of 
turbines  for  electric  work  is  a  matter  which  merits  far  more  con- 
sideration from  a  scientific  standpoint  than  it  generally  receives. 
Water-wheels,  like  dynamos  and  motors,  are  sometimes  sold  on 
commission  by  agents,  and  it  not  infrequently  happens  that  the 
salesman  who  makes  the  largest  "claims,"  especially  if  he  sells 
his  goods  the  cheapest,  carries  away  the  contract.  It  needs  to 
be  said,  however,  that  there  is  a  far  greater  difference  than  is 
often  suspected,  in  the  work  that  different  types  of  wheels  will 
do  with  a  given,  and  especially  a  limited  amount  of  water. 
There  are,  furthermore,  a  great  many  types  of  wheels  in  the 
market,  which  although  as  efficient  as  could  be  asked  for  with  a 
full  head  of  water,  are  very  far  from  being  so  when  the  volume 
of  water  is  reduced,  even  by  a  comparatively  small  percentage. 
It  is  but  just  to  say  that  it  is  seldom  that  a  turbine  makes  so 
.favorable  a  showing,  not  only  in  this  but  in  other  respects,  as  the 
one  provided  by  the  company  from  which  we  lease  our  power. 

The  results  of  tests  made  in  the  testing  flume  of  the  Holyoke 
Water  Power  Company  are  worthy  of  particular  note,  for  the 
reason  that  they  show  a  very  high  percentage  of  efficiency  main- 
tained through  a  wide  range  of  variation  in^he  quantity  of  water 
passing  through  the  wheel ;  a  most  valuable  characteristic  for 
electric  work.  When  the  quantity  of  water  used  was  diminished 
from  81.75  to  42-55  cubic  feet  per  second,  the  percentage  of  effi- 


ciency fell  only  from  80.99  to  63.9,  and  what  is  even  more  re- 
markable, it  was  found  that  the  efficiency  remained  well  above 
80  per  cent,  over  a  range  of  variation  of  discharge  from  83.22  to 
70  cubic  feet  per  second,  or  15.9  per  cent.  More  than  one  type 
of  turbine  which  enjoys  a  high  reputation  and  extensive  sale 
among  power-users,  will  not  reach  65  or  even  60  per  cent,  effi- 
ciency at  "three-quarters  gate,"  while  the  33-inch  wheel  above 
referred  to  has  been  found  to  give  by  actual  test  no  less  than  78 
per  cent,  under  similar  conditions. 

The  turbine  carries  upon  its  shaft  a  driving-pulley  100  inches 
in  diameter,  weighing  1,000  pounds,  which  serves  as  a  balance- 
wheel.  It  is  also  provided  with  a  Replogle  electric  governor, 
operated  by  three  cells  of  gravity  battery,  which  has  never  failed 
to  do  its  work  quickly  and  certainly,  even  under  trying  condi- 
tions. 

In  carrying  out  this  work,  some  things  have  been  learned  by 
experience  which  may  be  of  use  to  others  called  upon  to  advise 
or  to  undertake  the  construction  of  similar  works,  and  I  will 
therefore  venture  to  summarize  some  of  my  conclusions  as  fol- 
lows : 

1.  In  considering  the  advisability  of  operating  an  electric 
plant  by  water-power,  do  not  on  any  account  neglect  to  ascertain 
from  authentic  sources  of  information,  just  how  much  water  can 
be  depended  upon  during  the  low  stage  in  an  extra  dry  year,  for 
this  is  the  measure  of  its  valiie  for  electric  work,  except  when 
used  as  an  auxiliary  to  steam.  The  ordinary  estimates  of  the 
commercial  value  of  a  water-power  are  only  too  apt  to  prove 
preposterous  exaggerations. 

2.  If  rights-of-way  or  releases  of  damages  can  be  obtained 
without  too  much  trouble  and  expense,  it  is  better  to  build  the 
feeder  line  as  directly  across  country  as  may  be,  than  to  follow 
a  highway.  The  saving  in  cost  of  construction  will  usually  be 
more  than  enough  to  pay  for  the  right-of-way,  and  on  such  a 
route  there  need  be  no  interference  from  trees,  while  many  in- 
convenient angles  and  much  trouble  in  guying  and  bracing  are 
avoided.  Shorter  and  stouter  poles  may  also  be  used ;  in  itself 
a  very  important  consideration. 

3.  In  electric  line  construction  it  is  preferable  to  dispense  with 
cross-arms  unless  there  are  more  than  six  wires.  The  best  ar- 
rangement is  to  place  one  wire  on  a  top-pin  and  the  others  al- 
ternately on  the  front  and  back  of  the  pole,  at  a  vertical  distance 
apart  of  12  inches.  This  construction  not  only  costs  less  than 
properly  braced  cross-arms,  but  is  much  less  conspicuous  and 
therefore  much  less  objectionable  in  a  public  street,  is  less  in- 
terfered with  by  trees,  and  is  far  more  durable.  Much  trouble 
is  caused  by  the  decay  of  cross-arms  after  they  have  been  ex- 
posed a  few  years  to  the  weather  ;  they  split  at  the  ends  so  that 
the  pin  comes  out,  and  not  infrequently  break  in  two  in  the 
middle,  thus  fouling  the  wires. 

4.  In  medium-sized  towns  and  cities,  especially  in  shaded 
streets,  the  incandescent  lamp  may  be  made  to  give  a  better  dis- 
tribution of  light  for  the  same  money  than  is  possible  with  the 
"half-arc"  so  extensively  used,  and  is  much  less  troublesome  to 
maintain  in  good  working  order.  My  own  experience  leads  me 
to  think  that  the  lamps  ought  not  to  be  of  less  than  24  or  more 
than  32  candle-power.  Use  lamps  of  low  rather  than  high 
efficiency,  but  run  them  at  full  candle-power,  or  even  a  trifle 
above.  Good  street  lights,  well  arranged,  and  renewed  suffi- 
ciently often,  are  the  best  possible  advertisement  for  any  electric 
company. 

5.  Use  large  transformers  as  far  as  practicable,  placing  the 
consumers  within  500  or  600  feet  radius  upon  secondary  mains. 
We  have  used  both  two-wire  and  three-wire  mains.  The  latter 
plan  is  certainly  to  be  recommended  when  the  distance  approxi- 
mates or  exceeds  500  feet,  but  for  short  distances,  as  for  example 
when  distributing  within  a  single  block  at  a  pressure  of  too  volts 
or  more,  it  is  a  question  whether  the  gain  in  cost  of  copper  over 
the  two-wire  plan  is  of  sufficient  importance  to  offset  the  addi- 
tional complexity. 

6.  It  was  found  that  raising  the  voltage  in  the  residence  dis- 
trict from  1,000  :  50  to  2,000  :  100  greatly  improved  the  uni- 
formity of  distribution,  by  lessening  the  potential  drop  without 
entailing  any  corresponding  disadvantages.  It  would  seem  to 
be  preferable,  on  every  account,  to  use  the  higher  pressure. 

7.  One  of  the  most  important  minor  points  in  the  management 
of  a  plant  is  apt  to  be  too  much  neglected  ;  the  maintenance  of 
the  insulation  of  the  wires  by  promptly  replacing  all  cracked 
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and  broken  insulators,  and  by  keeping  the  wires  absolutely  free 
from  contact  with  uninsulated  objects.  The  covered  wires  which 
lead  into  the  hoods  of  the  street-lamps  need  to  be  carefully 
looked  after. 

8.  Number  all  the  poles  with  yellow  paint  applied  with  a 
stencil  on  a  black  ground  ;  and  keep  a  record  book  of  the  posi- 
tion of  each  one  and  its  distance  by  the  line  from  the  test- 
station. 

9.  In  selecting  a  turbine-wheel,  consult  competent  authorities 
as  to  the  available  fall  and  minimum  quantity  of  water,  and  when 
making  the  purchase  do  not  expect  to  get  a  $1,000  wheel  for 
$100.  Pay  a  fair  price  and  insist,  not  only  that  the  wheel  shall 
be  well  made  in  every  way,  but  that  it  shall  be  tested  by  an  ex- 
pert before  acceptance.  If  it  does  not  give  an  average  efficiency 
of  76  per  cent,  between  half-gate  and  full-gate,  it  is  not  advisable 
to  accept  it,  inasmuch  as  you  can  easily  do  better,  as  our  own 
experience  proves. 

10.  I  think  our  experience  shows  that  it  is  possible  to  largely 
increase  the  net  earnings  of  an  old  plant  without  necessarily  re- 
newing it  throughout,  but  plenty  of  time  should  be  taken  for  con- 
sidering as  well  as  for  execution,  in  order  to  secure  satisfactory 
results  with  a  moderate  expenditure. 


SCIENTIFICALLY  CUT  LAMP  GLOBES. 

An  invention  that  undoubtedly  will  be  developed  into  great 
utility,  and  that  among  many  other  applications,  would  seem  to 
hasten  the  adoption  of  small  arc  lamps  for  interior  or  even  desk 
use,  is  described  in  the  London  Journal  in  an  article  on  "  Holo- 
phane  Globes,"  which  is  the  name  applied  to  glass  globes  that 
ate  cut  on  scientific  principles  for  the  proper  dissemination  of 
light.  It  is  stated  that  holophane  globes,  when  enclosing  any 
light  of  high  candle  power,  such  as  the  Welsbach  incandescent 
gas,  or  the  electric  lamp,  give  the  appearance  of  a  vase  filled 
with  light,  brilliant,  yet  soft  while  the  actual  burner  or  filament 
cannot  be  discerned. 

The  principle  of  the  holophane  globe  is  readily  explamed. 
The  interior  surface  of  the  globe  is  formed  into  vertical  grooves, 
which  are  so  shaped  as  to  spread  out  horizontally  the  rays  pro- 
ceeding from  every  part  of  the  light  source.  The  mouldings  on 
the  outer  surface  of  the  globe  are  horizontal,  and  have  the  effect 
of  distributing  the  emergent  rays  in  the  vertical  sense ;  and  inas- 
much as  the  light  may  be  required  in  some  instances  to  be  cast 
downward  and  in  others  to  be  equally  dispersed,  the  angles  of 
the  outside  grooves  are  modified  accordingly.  This  is  a  very 
different  thmg  from  the  uncientific  cutting  seen  m  ornamental 
cut  glass  globes  which  do  nothing  for  the  diffusion  of  the  light. 

As  for  the  loss  entailed  by  the  reflection  and  refraction  of  Holo- 
phane globes,  it  is  certified  by  M.  de  Nashville  to  amount  in  the 
case  of  an  arc  light  to  from  nine  to  thirteen  per  cent.,  and  as  this 
observer  remarks,  there  is  no  other  kind  of  globe  in  existence 
capable  of  realizing  such  diffusion  of  light  and  presenting  such 
uniformity  of  effect.  As  the  loss  of  light  by  transmission  through 
clear  glass  is  from  eight  to  ten  per  cent.,  the  claim  that  holo- 
phone  globes  do  their  special  work  for  about  four  per  cent,  of 
loss,  is  well  established. 


THE  ONLY  TEST  OF  MERIT. 

That  the  people  are  quick  to  appreciate  a  good  thing 
when  they  see  it,  is  abundantly  shown  by  the  phenomenal  record 
of  the  Toronto  Industrial  Exhibition.  The  Fair  which  begins 
on  the  2nd  of  September  next,  is  the  seventeenth  of  the  series. 
It  has  grown  steadily  in  popularity  and  yearly  attracts  increas- 
ing numbers  which  is  the  best  possible  proof  of  its  superior  ex- 
cellence. This  season  the  display  will  be  more  complete  and 
varied  than  ever.  The  number  of  enteries  is  unusually  large  in 
all  departments.  Already  every  foot  of  space  in  the  building  is 
taken  up,  though  additions  and  re-arrangements  have  been 
made  to  accommodate  the  increased  number  of  exhibitors. 
Great  improvements  have  been  made  in  the  accommodations  pro- 
vided, and  all  arrangements  for  public  convenience  are  as  nearly 
perfect  as  possible.  An  attractive  and  diversified  programme  of 
entertainments  is  offered.  All  railways  will  give  low  rates  and 
special  excursions  will  be  run  from  many  points,  presenting  an 
opportunity  of  which  all  should  avail  themselves. 


PERSONAL. 

Mr  F.J.  Proult,  .Siiperintenclom  of  the  .MaJden  lilfctric  Co.,  of  Uoston, 
and  formerly  of  Mowmanville,  Ont.,  was  recently  married  to  Miss  Laura  J. 
Yarnold,  of  Whitby. 

We  are  pleased  to  notice  that  Mr.  D.  H.  Keely,  of  Ot'awa,  has  recently 
received  the  appointment  of  General  Superintendent  of  the  Government 
Telegraph  Service  of  Canada.  Mr.  Keely  was  for  some  years  assistant  to 
the  late  F.  N.  Gisborne,  who  was  for  many  years  at  the  head  of  the  Govern- 
ment Telegraph  Service  of  this  country.  In  this  capacity  Mr.  Keely  had 
the  most  favorable  opportunity  of  becoming  acquainted  with  the  requirem? nts 
of  the  service,  and  the  means  of  meeting  those  requirements  in  the  most 
satisfactory  manner.  Since  the  death  of  Mr.  Gisborne,  Mr.  Keely  ha<:  been 
discharging  the  duties  of  General  Superintendent  in  a  manner  so  satisfactory 
to  the  public  and  the  Government,  as  to  warrant  h  s  permanent  appoint- 
ment, and  we  have  no  doubt  that  he  will  justify  the  wisdom  of  the  Govern- 
ment's choice. 


TRADE  NOTES. 

Rhodes,  Curry  &  Co.,  Amherst,  N.  S.,  have  received  a  contract  from  the 
Halifax  Electric  Railway  for  fourteen  street  cars  and  a  $20,000  car  house. 

The  Bell  Telephone  Company  have  contracted  with  the  Babcock  &  Wil- 
cox Company  for  two  of  their  latest  wrought  steel  type  of  boilers  for  their 
new  building  now  being  erected  at  the  corner  of  Notre  Dame  and  St.  John 
streets,  Montreal.  While  it  is  not  intended  to  instal  the  electric  light  plant 
at  present,  the  boilers  will  be  abundantly  large  to  furnish  steam  for  the  elec- 
tric light  engine  whenever  wanted,  and  they  will  also  be  built  to  carry  200 
lbs  working  pressure  if  desired.  The  Babcock  &  Wilcox  Company  report 
that  their  business  is  very  good  indeed,  their  shops  at  Belleville  being  well 
filled  with  orders  for  boilers  to  be  delivered  during  the  summer  and  fall. 

The  Gooderham  &  Worts  Company,  Limited,  are  just  now  installing  at 
their  new  distillery  at  Toronto,  a  complete  independent  water  works  pump- 
ing plant,  for  the  purpose  of  giving  them  additional  fire  protection.  This 
new  plant  is  not  intended  to  furnish  all  needed  fire  protection,  but  rather  to 
supplement  the  resources  of  the  regular  City  Water  Works.  Gooderham 
&  Worts'  plant,  however,  will  be  very  complete  and  perfect,  and  the  equip- 
ment will  be  first  class  in  every  particular.  Two  large  compound  condens- 
ing pumps  of  1,500,000  gallons  capacity  «ach  will  be  used.  These  pumps 
to  receive  their  steam  from  two  Babcock  &  Wilcox  wrought  steel  boilers. 
The  boilers  will  be  of  the  well-known  Babcock  &  Wilcox  Co. 's  latest  im- 
proved type,  all  pressure  parts  being  constructed  of  wrought  steel  ;  boilers 
when  completed  to  be  capable  of  carrying  a  working  pressure  of  200  lbs. 
per  square  inch.  As  many  of  our  readers  already  know,  the  Babcock  & 
Wilcox  Company  are  now  building  their  boilers  in  Canada,  having  equipped 
large  shops  at  Belleville,  Ont.,  with  special  tools,  patterns,  etc.,  so  that 
they  are  now  prepared  to  turn  out  large  orders  promptly.  The  Gooderham 
&  Worts  Company  are  locating  their  new  pumping  plant  in  a  handsome 
new  brick  building  with  brick  stack,  entirely  independent  from  their  other 
works,  and  the  arrangement  of  the  boilers  and  pumps  will  be  such  that  the 
apparatus  will  always  be  in  readiness  for  use  at  a  moment's  notice. 


The  Braniford  Electric  Street  Railway  Co.  is  inclined  to  charity.  Its 
gross  receipts  on  August  6th  will  be  given  to  the  public  hospital. 


SPARKS. 

The  gross  earnings  of  the  tramway  companies  of  Montreal  and  Toronto 
average  about  $4,000  a  day. 

Charlottetown,  N.  B.,  has  received  a  number  of  tenders  for  electric  light 
supply,  but  the  contract  has  not  yet  been  awarded. 

The  Hubbell  Primary  Battery  Co.  have  commenced  manufacturing  their 
batteries.    They  are  already  introduced  in  the  C.  P.  R.  and  C.  A.  R. 

The  Ottawa  Carbon  and  Porcelain  works  have  commenced  grinding  coke 
and  carbon.  It  is  expected  these  works  will  soon  give  employment  to  100 
men. 

Dr.  Corbett,  of  Port  Hope,  proposes  to  put  in  a  three  phase  system  and 
new  apparatus  in  his  electric  light  plant.  He  also  proposes  supplying  power 
to  some  local  manufacturers. 

The  town  of  St.  Marys,  Ont.,  having  declared  incandescent  lighting  both 
expensive  and  inefficient,  the  Council  has  decided  to  advertise  for  tenders 
for  thirty-two  arc  lights  of  1,000  candle  power  each. 

The  Co-operative  Telephone  Co.  of  the  counties  of  Lake  St.  John  and 
Chicoutimi  Que.,  with  a  capital  stock  of  $10,000,  with  headquarters  at 
Herbertsville,  has  been  formed  to  build  and  operate  a  telephone  line 

The  last  annual  report  of  the  Ottawa  Electric  Co.  shows  2,192  meter 
customers,  677  ordinary  commercial  and  138  monthly  accounts,  making  a 
total  of  3,007  difterent  customers  being  at  the  present  time  supplied  with 
electric  light. 

Halifax,  N.  S. ,  is  probably  the  last  city  of  importance  to  adopt  an  electric 
street  railway,  but  it  is  at  last  an  assured  fact.  The  company  has  purchased 
from  the  Johnston  Steel  Co.,  of  Louraine,  Ohio,  1,000  tons  of  rail.  The 
same  company  has  also  a  contract  to  furnish  the  special  work  necessary  for 
the  curves,  sidetracks,  turnouts,  etc.,  the  aggregate  cost  of  which  is  $30,000. 

The  Canadian  Electric  Forging  and  Smelting  Co.,  of  Toronto,  seeks  in- 
corporation for  the  purpose  of  smelling,  heating,  cooking,  and  the  manu- 
facture of  chemicals,  by  products,  gases  and  electricity  ;  the  manufacture 
and  sale  of  machinery  and  construction  of  necessary  plants  for  all  electrical 
circuits,  etc.  The  capital  stock  of  the  company  is  to  be  $500,000,  divided 
into  5,000  shares  of  $100  each.  The  principal  stock  holders  are  from  the 
States  of  Massachusetts  and  New  York  and  the  Piovince  of  Ontario. 
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AMERICAN  STREET  RAILWAY  ASSOCIATION 
CONVENTION. 

The  executive  committee  of  the  American  Street  Railway 
Association  has  made  an  arrangement  with  M.  Davis,  customs 
broker  of  Monfeal,  for  a  reduction  in  custom  house  charges  as 
follows  on  exhibits  for  the  Montreal  Convention  :  Warehouse 
and  bond  entry  $1  ;  export  bond  entry,  $1  ;  making  and  pro- 
curing consular  certificates,  $1.  When  goods  to  be  returned  are 
valued  at  $50  or  more  a  consular  certificate  which  costs  $2.50 
must  be  procured,  but  this  is  unnecessary  in  the  case  of  goods 
which  are  valued  at  less  than  $50.  The  fees  therefore  to  be 
paid  for  goods  under  the  value  of  $50  would  be  $2  ;  and  $3.50 
would  be  added  to  that  when  a  consular  certificate  is  required. 

Shippers  should  mark  goods  with  their  own  name,  and  "  Care 
of  M.  Davis,  Montreal,  for  exhibition  purposes,"  prepaying  the 
freight,  and  sending  invoices  marked  "certified  correct,"  and 
signed.  On  arrival,  Mr.  Davis  will  make  warehouse  bond  entry 
and  have  goods  delivered  at  the  Victoria  Rink. 

When  the  exhibition  is  over,  the  owners  of  the  goods  will  have 
to  repack  them,  using  preferably  the  same  cases  that  the  goods 
came  in,  and  they  will  be  returned  under  the  export  bond.  They 
must  be  careful  not  to  make  more  packages  of  the  goods  in 
sending  them  oui  than  they  had  in  bringing  them  in,  and  it  is  a 
distinct  advantage  to  have  them  in  the  same  cases,  so  that  the 
marks  on  these  cases  may  be  identified.  Consignors  must  pay 
all  freight  and  cartage. 

The  following  regulations  have  been  adopted  : 

Space  will  be  allotted  on  Aug.  i  to  all  exhibitors  whose  "Applications 
have  been  filed  with  the  secretary  and  accepted  on  or  before  that  date. 
Applications  for  space  received  and  accepted  after  Aug.  I  will  be  allotted 
remaining  space,  if  any,  in  the  order  of  their  acceptance. 

The  space  will  be  charged  for  at  the  rate  of  15  cents  a  square  foot, 
and  no  space  less  than  50  square  feet  will  be  rented,  nor  more  than 
1,000  square  feet  unless  by  special  arrangement  with  the  secretary. 

Space  allotted  cannot  be  transferred  without  permission  and  must  be 
taken  possession  of  on  or  before  Oct.  9. 

Articles  placed  on  exhibition  cannot  be  removed  without  the  written 
permission  of  the  secretary. 

All  goods  shipped  to  the  exhibition  should  be  plainly  marked  "Stteet 
Railway  Exposition,  Montreal,  Canada."  It  is  advisable  to  secure  a 
time-limit  delivery.    Be  sure  to  allow  plenty  of  time  for  transportation. 

On  and  after  Oct.  8  exhibitors  and  their  agents  and  workmen  will  be 
admitted  to  the  building  for  the  purpose  of  preparing  necessary  struc- 
tures. The  general  reception  of  articles  for  exhibition  will  commence 
on  Oct.  9. 

Exhibitors  of  machinery  in  operation  must  have  everything  in  running 
order,  in  readiness  to  start  their  machinery  on  the  morning  of  the  open- 
ing day. 

All  goods  intended  for  exhibition  must  be  on  the  premises  and  pro- 
perly displayed  on  or  before  Monday  evening,  Oct.  14. 

Exhibitors  must  provide  all  counter  shafts,  pulleys,  belting,  switches, 
switchboards,  etc.,  necessary  for  the  operation  of  their  machinery. 

No  platform  or  other  structure  must  be  nailed  to  the  floor  or  walls. 

Exhibitors  must  not  place  any  sign  or  circulate  advertisements,  except 
such  as  pertain  to  their  own  business  (and  those  only  m  their  own  space), 
without  written  permission  from  the  secretary. 

Electric  power  will  be  furnished  to  those  who  use  power.  The 
charge  therefore  during  the  entire  time  of  the  exposition  will  be  45  cents 
per  rated  kilowatt  of  machine  actually  using  current.  The  minimum 
charge  for  power  will  be  $15. 

All  machinery  will,  if  possible,  be  exhibited  in  motion,  and  should  be 
kept  in  motion  at  regular  work  during  the  hours  9  to  12  a.  m.,  2  to  6, 
and  7  to  closing  p.  m. 

Parties  desiring  to  sell  and  deliver  in  the  building  any  article  what- 
ever, must  first  obtain  a  written  permit  from  the  secretary  for  such  con- 
sideration as  may  be  determined  upon. 

Any  permit  to  .sell  may  be  revoked  at  any  time,  at  the  pleasure  of  the 
association. 

Every  possible  precaution  will  be  taken  to  guard  against  fire,  and  a 
full  corps  of  watchmen  will  be  on  duty  day  and  night  ;  but  the  associa- 
tion will  not  be  responsible  for  loss  or  damage  to  articles  on  exhibition, 
by  theft,  fire  or  otherwise. 

The  association  reserves  the  right  to  charge  an  admission  fee  to  the 
citizens  of  Montreal  should  it  so  determine,  but  the  admission  of  exhibi- 
tors and.  their  agents  will  be  free. 


THE  WESTINGHOUSE  CONDUIT  RAILWAY  SYSTEM. 

There  is  now  on  exhibition  at  the  New  York  offices  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  says  the 
Electrical  Review,  a  model  of  an  underground  electric  railway 
system  which  is  attracting  considerable  interest.  It  embodies 
the  inventions  of  Mr.  Malone  Wheless  and  Mr.  Geo.  Westing- 
house,  jr.  The  patents  taken  out  by  Mr.  Wheless  were  con- 
trolled by  the  Electro-Magnetic  Traction  Company,  of  West 
Virginia,  but  have  recently  been  acquired  by  the  Westinghouse 
company.  Mr.  Wheless'  system  has  been  practically  tested  in 
Washington,  D.  C,  where  a  line  three-quarters  of  a  mile  long 
was  laid  last  fall  on  North  Capitol  street  and  successfull  oper- 
ated all  of  last  winter.  Another  line  is  in  operation  at  the  new 
plant  of  the  Westinghouse  company  in  East  Pittsburgh,  and  it 
was  this  line  that  Manhattan  Railway  officials  recently  inspected 
with  a  view  to  its  possible  adoption  on  the  elevated  railways  of 
New  York  city.  The  system  was  originally  designed  for  street 
surface  traffic,  but  a  few  modifications  will  permit  its  adoption 
on  elevated  roads. 

The  principle  of  operation  is  very  simple  and  the  construction 
of  the  road  involves  a  minimum  amount  of  digging,  as  it  is  placed 
near  the  surface.  The  feeding  conductors  are  laid  underground 
at  the  side  of  a  single  track  or  between  double  tracks.  The 
feeders  are  connected  at  suitable  intervals  with  automatic 
switches.  At  corresponding  intervals,  in  the  centre  of  each 
track,  are  triple-point  contact  plates.  Under  each  car  are  three 
collector  bars  which  make  a  sliding  contact  with  the  triple-point 
plates.  As  the  car  passes  over  these  plates  a  storage  battery 
carried  on  the  car  automatically  operates  the  switches,  and  thus 
the  current  is  thrown  from  the  feeders  through  the  switch  to  the 
contact  points  and  on  through  the  collector  bars  to  the  car 
motor.  When  the  car  has  passed  a  contact  plate  the  switch 
automatically  breaks  the  connection  with  the  feeder  and  the 
plate  remains  dead  until  the  passage  of  the  next  car.  The  col- 
lector bars  are  sufficiently  long  to  prevent  sparking.  It  is  said 
that  the  system  is  so  arranged  that  overhead  trolley  lines  can  be 
used  in  suburban  districts  and  the  same  car  run  on  this  under- 
ground method  in  city  streets. 

Should  the  Manhafan  Railway  Company  decide  to  use  the 
Westinghouse  conduit  system,  the  triple  contact  plates  will  be 
replaced  by  a  succession  of  metal  bars  separated  by  distances 
varying  from  10  to  20  feet. 


SPARKS. 

During  the  montti  of  June  the  Gait  and  Preston  electric  railway  carried 
13,000  passengers. 

The  largest  telegraph  office  in  the  world  is  the  general  post  office  build, 
ing,  London.  There  are  upwards  of  3.000  operators,  1,000  of  whom  are 
women.    The  batteries  are  supplied  by  30,000  cells. 

Mr.  C.  J.  Morris,  of  Montreal,  has  entered  an  action  against  the  street 
railway  company  of  that  city  for  $2,500  damages  on  accour  t  of  the  death  of 
his  child,  which  was  killed  by  one  of  the  cars  which  was  being  backed  into 
the  shed. 

The  Privy  Conncil  has  granted  the  Toronto  Street  Railway  special  leave 
to  appeal  from  the  decision  of  the  Supreme  Court  of  Canada  dismissing  the 
appellant's  action  to  recover  the  amount  paid  for  custom  dues  levied  on 
steel  rails. 

The  route  is  now  definitely  decided  for  the  Halifax,  N.  S. ,  electric  tram- 
way. The  main  line  of  four  and  ahalf  miles,  and  branches  of  four  miles 
additional,  will  be  in  running  order  by  November  ist.  The  road,  building 
and  rolling  stock  will  cost  in  the  neighborhood  of  $340,000. 

Mr.  S.  R.  Break,  superintendent  of  the  Detroit  street  railway  lines,  is  a 
resident  of  London,  Ont.  He  has  resigned  his  position,  to  which  a  salary 
of  $2,500  was  attached,  owing  to  religious  scruples,  the  duties  of  his  office 
having  made  it  necessary  to  transact  a  certain  amount  of  business  on  Sun- 
day, to  which  he  objected. 

I'he  heavy  blasting  on  the  side  of  the  stone  cliff's  for  the  Gorge  electric 
railway  at  Niagara  Falls  has  been  causing  havoc  in  the  neighborhood.  A 
recent  blast  was  sent  off  which  tore  out  several  thousand  tons  of  rock,  send- 
ing it  up  in  the  air  some  300  feet  over  on  the  Canadian  side  about  a  quarter 
of  a  mile  from  where  the  blasting  took  place.  Hundreds  of  pieces  of  rock 
weighing  from  ten  to  thirly-five  pounds,  dropped  like  grape  shot  from  their 
great  height  on  the  laurus  and  roofs  of  residences  on  the  street  facing  the 
river  bank.  The  Niagara  Kails  Park  and  River  railway  have  closed  their 
incline  railway  and  promenade,  being  afraid  of  accidents  to  tourists. 
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The  new  electric  light  building  at  Dunnville, 
Onl.,  is  nearly  completed. 

The  telephone  line  between  Moncton,  N.  B., 
and  Hopewell  Cape  has  been  completed. 
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SPARKS. 

Cornwall  expects  to  have  an  electric  railway  shortly. 

A  radial  electric  railway  between  Sarnia  and  Florence,  to  run  through 
Petrolia,  Ont. ,  is  being  discussed. 

The  Nanaimo  Elecjric  Light,  Power  &  Heating  Co.,  have  purchased  the 
Nanaimo  Electric  Light  Works.    The  price  paid  is  said  to  be  $55,000. 

The  extension  of  the  electric  railway  between  West  Toronto  Junction  and 
the  village  of  Weston  is  practically  a  settled  fact.  It  is  understood  that  the 
Canadian  Electric  Co.  will  carry  out  the  work. 

The  Niagara  Falls  and  Lewiston,  N.  Y.  Electric  Railway,  running  along 
the  river  bed,  was  formally  opened  July  19th.  On  the  initial  trip  one  of  the 
cars  jumped  the  track  and  several  persons  were  injured. 

Hintonburgh  council  has  decided  to  give  the  Ottawa  electric  railway  the 
right  of  way  over  the  Richmond  road  through  the  village  for  twenty  years 
provided  the  company  pay  $200  per  year  for  five  years  and  macadamize  the 
road. 

At  the  annua!  meeting  of  the  Kingston  Street  Railway  Co.,  recently  held, 
it  was  decided  to  increase  the  capital  stock  by  issuing  stock  and  bonds  to 
the  extent  of  $100,000,  to  be  expended  in  extending  the  system  to  Cataraqui 
and  other  points. 

The  contract  between  the  City  of  Quebec  and  Mr.  H.  J.  Beemer,  repre- 
senting the  Quebec,  Montmorency  and  Charlevoix  railway,  for  the  con- 
struction of  the  city  electric  railway,  has  been  signed.  Work  will  be  pro- 
ceeded with  at  once. 

The  total  passenger  receipts  of  the  Ottawa  Electric  Railway  Co.,  for  the 
year  ending  May  31st,  1895,  were  $183,394.68,  and  from  mails,  rents  and 
other  sources,  $10,596.68,  making  a  gross  revenue  of  $193,991.36.  The 
total  expenses  were  $122,335.69. 

One  of  the  latest  undertakings  in  electrical  science  is  the  construction  of 
an  electric  line  for  the  transportation  of  passengers,  mail  and  express  from 
Chicago  to  Buffalo  and  New  York.  The  run  to  Buffalo  is  to  be  made  m 
four  hours  and  to  New  York  in  from  eight  to  ten  hours. 

At  the  26th  annual  general  meeting  sf  the  Dominion  Telegraph  Co.,  held 
in  Toronto  on  July  17th,  the  directors  submitted  a  very  favorable  report  of 
the  year's  business.  The  following  gentlemen  were  elected  directors  for  the 
ensuing  year:  Thos.  Swinyard.  Sir  Frank  Smith,  K.  C.  M.  G.,  Gen. 
Thos.  T.  Eskert,  Chas.  A.  Tinker,  A.  G.  Ramsay,  Henry  Pellatt,  Hector 
Mackenzie,  Thos.  F.  Clark  aud  Thos.  R.  Wood.  At  a  subsequent  meeting 
of  the  newly  elected  Board,  Mr.  Thos.  Swinyard  was  re-appointed  presi- 
dent, Sir  Frank  Smith,  vice-president,  and  Wm.  Fred.  Roper  secretary  and 
treasurer. 


The  Bell  Telephone  Co'j 

OF  CANADA,  LTD. 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

ELECTRICAL  APPARATUS 


TELEPHONIC  oTntr  

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OI'HER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  FiRE  Alarm 
AND  Police  Patrol  Systems. 

Catalo^tes  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


ROBIN,  SADLER  &  HAWORTH 


mANUFAC5URERS  OF 


OAK.TANNED  LEATHER  BELTING 

MONTREAL  TORONTO 


©^ROBERT  GRAMAm-->® 


Iron  Foundex*  and  lYTacl-iinist 

Water  Wheels,  Engines  and  Mill  Machinery  a  Specialty. 


^THE^ 


.  OTTAWA,  ONT. 


STANDARD . . . 
I  WATER  WHEEL 


MADE  ir 
diami 
8^  n 


in  sizes  from  6  inches  to  84  inches 
ameter.  Wheel  one  solid  casting, 
per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  oflf  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  from  Case. 


Write  for  Estimates,  References  and  Catalogues  of  the  Stani).\rd  Water  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  .Shears  and  Gummers  ;  also  Surface  Grinder  for  Shingle  Saws. 
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Do  not  be  deceived 

by  those  who  claim  ability  to  furnish  you  with  a  Lamp 
as  good  as  the  Packard,"  for  we  are  in  a  position  to 
supply  the  Best  Lamp  made,  and  will  prove  our  claims. 

The  "Packard" 

has  been  the  standard  for  three  years,  and  in  their  en- 
deavors to  make  a  sale,  agents  of  other  companies  in- 
variably make  the  above  quoted  statement. 

Any  efficiency  desired  wi!l  be  given  you  .... 
Get  our  prices  on  the  "  Pactcard  "  Transformer 

m  PflGKflRD  ELE6TRI6  CO..  Ltd. 

Haoiifacturers  IICANDESCEIIT  LAMPS,  TRANSFORHGRS,  Elo.  ' 

 ST.  CATHARINES,  ONT. 


AHEARN  & SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinchouse  Electric  &  Mfg.  Co. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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C.  W.  HENDERSON  Manmacmrer  and  contractor  Fl  FHTRIRAI  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical  j 
Apparatus  and  Machinery.  9/ 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 

SoMOFF's  Fancy  and  Miniature  Incandescent  Lamps. 


44  gleury  Street  ....... 

{CORNER  JURORS) 

.  .   .  MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO.,  Ltd. 


OTTAWA, 
ONT.  .  .  . 


manufacturers  of 


^j^^j^l^^jj^     ^Points  k:inds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in  F^) 
Carbon  for  Telegraph,  Telephone  (§)  r"'^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL,   GOODS   GU«RflNTEE.D   TO   GIVE.  SflTlSFflGTION 


VDLCABIZED  FIBRE  CO.  — —  — 
so.        0.  HARD  VDLCAHIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  SL,  NEW  YORK. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
TelrpJioite  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Ihontreal 


THE  BABCOCK  Sc  WILCOX 

STEAA 

«EflD  OFFICE.: 

415  Board  of  Trade  Building,  Montreal. 

I  WM.  T.  BONNER,  general  agent  for  Canada 

Stiops  a.t  BelleTTille,  Ontario. 


CONVENTION  NUMBER 


CANADIAN 


I  r#  w  w  V5^  V 

A  0M%  0a\  0j\  0A  0a 


i 


LECTRICALNEWS 


1  ^l>iD~|^^^ 


NGINEERING 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  9. 


SEPTEMBER,  1895 


PRICE  10  CENTS 
$i.oo  Per  Vsar. 


W.  A.  JOHNSON  ELECTRIC  CO. 


CONTRACTING  ELECTRIC  ENCINEERS.- 


34  YORK  STREET,  TORONTO,  CflNllDI 


lOOO  LT.  ALTERNATOR — REVOLUTIONS  66o. 


Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHASE  MOTORS 

SINGLE  II  AND  THREE  PHASE  POWER  AND  LIGHT  ALTERNATORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RAILWAY  GENERATORS  AND  STEEL  MOTORS. 

Wf^GNER  TRANSFORMERS    x    DUNGflN  METERS. 

AMEKICflN  GflKBON  CO.'S  CARBONS 


AN  ARC  OR  INHENT  DYNAMO,  ALTElIOli,  TRANSliRS, 
•  •  iTOURG  LAiS,  OR  A  COiLETE  PLANT  •  • 

We  can  do  better  by  you  than  any  other  firm 

All  oui  Apparatus  has  been  re-designed  this  year,  and  is  fully  up  to  date  in  every  particular.    We  fully  guarantee 
everything  we  manufacture,  and  our  prices  will  save  you  money.    Write  for  prices  and  particulars. 


ND     We  have  a  number  of  Second-Hand 
•  Dynamos  and  Lamps  for  Sale  Cheap. 


The  Thompson  Electric  Co., 


f ATERFORD.  ONTARIO 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QVJE, 


Wester  Office:  TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY  N\f\KEK&  FOR  GENTRf\L  STf\TIONS 


The  STf\NDf\RD 
fVLb  COPY 
NONE  B>QUf\L 

INCREASE 

STATIOK  CAPACITY 


Sf\FE>TY 

BFFIGIBNGY 

REGULf\TION 

DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum. 
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ELEGTRIGftL  ENGINEERS 


GEO.  WHITE-FRASER 

C.E.,  D.T.S.,  A.  AM.  I.N'ST.  ELEC.  ENG. 

ELECTRICAL  ENGINEER 

Electric  Railways  and  Electric  Light. 


i8  Imperial  Loan  Building 


TORONTO 


E.  GftRL  BRElTftftUPT 

CON&ULG1N6 

Electrtcal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 
Electric  Lighting    j  nrni  iij  niiT 
and  Railway  Work  f  DtnLIII,  Ullli 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contpactop 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 

TENTS  PROCURED  ON 
ELJECTRICAZ  INVENTIONS 

RIDOUT  &  MAYBEE,    i°3  bay  st.,  Toronto 
A  pamphlet  on  patents  sent  free. 
"  RiDOUT  on  Patents,"  price  $5.50,  $6.00. 

G.  B.  W.  -• 

SPECIflL-TIES  : 

Leclanehe  Cells 
Annunciators' 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

manufacturers  of 

TOPPINS, 

SIDB-BLOGKS 

AND  CROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


8ANK.0FF1C1 

COURTHOUSE  t, 
DRUG  STORE  FITTINGS 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

Toronto. 


PUBLISIIESS 

10  Front  St.  E. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


F.  PIK  E 


(LiaVtlTEID) 

MANUFACTURERS  OF 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Coveped  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GflBLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Oortlandt  Street 
Providence  R.  I.:  American  Electrical  Works, 


Montreal,  Canada. 


CANADIAN  ELECTRIC  REPAIR  CO. 

623  Lagauchetiere  Street,      -  MONTREAL. 

All  kinds  of  Electrical  Apparatus  ^  ftrmatures  ReWOUnd  fOP  ailSustemS 
Promptly  Repaire  d  .  .  ^  T.  &  H.  Arc  Armatures  a  Specially 

GEO.  E.  MATTHEWS,  Manager 
Late  Foreman  of  the  Royal  Electric  Co.'s  Winding  Department. 


John.L.Blaikie  Esq. 
Pres. 


IW.Rathbun  Esq. 
Vice.  Pres. 


CONSV/LTING  ENGIKEL'RS 

G.C.ROBB  ChiefEngineer   ,,        _  _ 

A.FRASER  Sec.Tres      Head  OFFICE  TORONTO 


ELECTRIC 
WATERWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 


Write  for  particulars. 


WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 
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W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

{^einlngton  MacHine  Go. 

Refrigerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 

ALL  WORK  GaARANOEED. 


STEAM  US  JEMS 

Desiring  the  services  0/  COMPKTENT  JSJi- 
6INKERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Ruild- 
ing,  Montrea!. 


T-I-RE.  PROOF  ^ 

ROOFiNC 

I LLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (2 

/MANUFACTURERS. TOROKTO' 


STEAM  ENGINEERING 

(Stationary,  Locotnolive  or  Marine)  ;  Mechanics;  Mechanical  /Jrawirij; ;  Electricity; 
Architecture ;  Architectural  Drawing  and  Designing  ;  Masonry;  Carpentry  and  Join- 
ery ;  Ornamental  and  Structural  Iron  Work  ;  Kail  road  Engineering  ;  Bridge  Enfiineer- 
ing ;  Municipal  Engineering  ;  Plumbing  and  Heating;  Coal  and  Metal  Mining ;  Pros- 
picting,  and  the  English  Branches.  Students  make  rapid  progress  in  learning  to  Draw 
arid  Letter.  The  steam  engineering  course  is  intended  to  qualify  engineers  to  secure 
Licenses.    Send  for  Free  Circular,  stating  the  subject  you  wish  to  study,  to 

THE  INTERNATIONAL  CORRESPONDENCE  SCHOOLS,  Scranton,  Pa. 


MONARCH  ECONOMIC  BOILERS 

Require  no  brickwork  and  are  guaranteed  to  save  at  least  10 
per  cent,  in  fuel  over  any  l^ick  set  boiler ;  in  some  cases  the 
saving  has  been  as  high  as  ^0  per  cent. 

ROBB  ENGINEERING  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


DOnfiF  PflTFNT  spill  Friction  6IU16I1 


Fop  any  power  5  to  500  H.  P. 

The  IL<£i,test  £i>xi.d  IVIost  Efficient  Clutclx  on  the  lVIar»l:tet 

Our  Clutches  save  many  times  their  cost  Manufacturers 
to  the  purchaser  owing  to  their  being 
separable  and  in  halves  .... 

^        ^        ^  ^ 

Easy  of  Adjustment 
Economy  of  Shaft  Space 


Dodge  Wood  Split 
Pulley  Co. 
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CITY  OFFICE 

King  St.  West,  Toronto. 
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THE  ROYAL  ELECTRIC  COMPANY 

MONTREAL,  QUE.  western  Office,  TORONTO,  ONT. 

SOLE  MANUFACTURERS  FOR  CANADA  OF 

m  mmm  mmm  mm  in  operhiion  ioiy  for  fiirnisk 

Light  and  Power  from  the  same  Alternating 

Generator  and  Circuits. 

TWO -PHASE  GENERATORS 

Entirely  novel  in  construction  and  having 

No  moving  wire,         No  Collector,       Slow  Speed, 
Better  Inherent  Regulation,   Higher  Efficiency, 

than  any  other  Alternating  Machine  on  the  market. 


60  K.  W.  S.  K.  C.  Two  Phase  Generator 


SELF-STARTING  TWO-PHASE  MOTORS 

Superior  in  many  ways  to  Direct  Current  Motors 
. — TRANSFORMERS  . 

THE  BEST  AND  MOST  EFFICIENT  ON  THE  MARKET 
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THE  ROYAL  ELECTRIC  COMPANY 

MONTREAL,  QUE.  Western  Office,  TORONTO,  ONT. 


MANUFACTURERS  OF 


ARC  DYNAMOS,  ARC  LAMPS, 

DIRECT  CURRENT  GENERATORS, 

DIRECT  CURRENT  MOTORS, 

POWER  GENERATORS  FOR  STREET  RAILWAYS, 

RAILWAY  MOTORS  AND  EQUIPMENTS, 
MINING  LOCOMOTIVES,     ELECTRIC  PUMPS  AND  DRILLS, 
WIRE — Weatherproof,  Rubber-Covered,  Cable,  Flexible  Cord. 

Supplies  of  £1.11  kindls. 

INCANDESCENT  LAMPS 


As  the  result  of  many  comparative  tests  and  long  experience,  we  have  found  the 

Incandescent  Lamps  made  for  us  by  the 

Beacon  Lamp  Co.,  Boston,  Mass. 
TO  BE  THE  BEST 

We  have  obtained  the  sole  right  for  the  sale  in  Canada  of  Incandescent  Lamps  made 
by  that  company,  which  are  manufactured  especially  for  us,  and  are  known  as 

ROYAL  BEACON 

.  mm  .  mm  .  si 

WRITE  FOR  PRICES  AND  CATALOGUES. 
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MODELS 
Pf\TTERNS 
RBPf\IRS 


OP  ALU  KINDS 


C.  W.  HENDERSON 

44  Bleury  Street,  MONTREAL 


Manufacturer  and  Contractor 
Electrical  Supplies 


CANADIAN  OFFICE  FOR 


Siemens  &  Halske  Electric  Co.'s  o  o 

BI  POLAR  AND  MULTIPOLAR  GENERATORS  AND  MOTORS 

Bernstein  Electric  Co.'s   o  o 

LflMPS  FOR  f=\LL.  CIRCUITS 

Wheeler  Reflector  Co.'s   o  o 

Sfif^DES  f\ND  REFLECTORS 

R.  E.  T.  PRINGLE 


Of  Every  Description  kept 
in  stock  :  :  :  : 


Imperial  Building,  Montreal,  Can. 


ROBIN,  SADLER  &  HAWORTH 


MANUFACTURERS  OF 


OAK-TANNED  LEATHER 


BELTING 


MONTREAL  and  TORONTO 


Our  New  Factory  at  Montreal. 


If  you  have  had  trouble  with 
your  belting,  try  one  of  our 

Dynamo  Belts 


AND  BE  HAPPY 
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THE 


PACKARD 

^^^^^^^^^^ 

LAMPS 


. . .  AHjy  . . . 


^  TRANSFORMERS  1^ 


f\KB> 


Superior  Articles 

AS  WE  ARE  PREPARED 
TO  PROVE  TO  YOU. 


Our  Lamp  Our  Transformer 

will  maintain  a  better  candle  power,  at  a     |  ^^^^j      regulation,  is  unsurpassed 

higfher  and  more  constant  efificiency,  and  h  ■     cc  •  j  u  •    n  j  j 

°  .  ^     .     .  ,  s  m  emciency,  and  has  an  unrivalled  record 

give  better  satisfaction  in  every  way  than  I  r      i     i  -i-  i  •     i     i     i  r 

,     ,        .       .  -r  for  durability,  and  is  absolutely  free  of 

any  other  lamp  in  existence.    1  ry  our  new  '  ^  ^ 

lamp  and  be  convinced  of  its  merits.  danger  from  lightning  discharges. 

WHILE  THESE  FACTS  ARE  FRESH  IN  YOUR  MIND, 
SEND  US  IN  A  SAMPLE  ORDER. 

Packard  \Mm  Co..  ii 

ST.  CATHARINES,  ONT. 
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ELECTRICAL  OTTAWA. 


A  Description  of  Some  of  the  Electrical  Features  of 
the  Capital  City. 


I 


F  in  selecting  a  place  for  their  next 
annual  convention  the  members  of 
the  Canadian  Electrical  Associa- 
tion had  been  in  search  of  a  city 
combining  great  natural  beauty  with 
unceasing  electrical  development,  they 
could  not  have  made  a  more  felicitous 
choice  than  that  of  the  City  of  Ottawa. 

The  site  of  the  Canadian  capital  is 
one  of  the  most  favored  spots  m  the 
whole  Dominion.  Built  on  a  commanding  elevation  on  the 
right  bank  of  the  noble  river  from  which  it  takes  its  name,  the 
city  spreads  away  to  the  south,  east  and  west  in  regular  and 


Electric  Light  Company's  multiple  series  system  had  been  used 
but  its  many  drawbacks  prevented  its  general  adoption  for  house 
lighting.  In  1889  the  introduction  of  the  Westinghouse  system 
of  distribution  gave  a  great  impetus  to  the  lightmg  industry,  and 
its  subsequent  growth  may  be  gauged  by  the  fact  that  the 
present  installation  is  equivalent  to  50,000  16  c.  p.  lamps,  or  one 
lamp  for  each  man,  woman  and  child  in  Ottawa. 

But  the  electrical  feature  which  gives  Ottawa  special  pre- 
eminence is  undoubtedly  its  street  railway  system.  In  this  field,  as 
in  that  of  electric  lighting,  Ottawa  was  also  a  pioneer.  When 
the  project  was  first  mentioned  grave  doubts  were  expressed  on 
all  sides  as  to  the  possibility  of  operating  an  electric  road  in 
Ottawa  during  the  severe  winter  season,  but  the  promoters  of 
the  undertaking  had  the  courage  of  their  convictions,  and  the 
uninterrupted  service  which  they  have  given  their  patrons  shows 
that  their  confidence  was  not  misplaced.  The  electric  roads 
now  in  operation  m  all  the  principal  cities  and  towns  in  Canada 


View  of  Ciiaui)I1cri;  Falls,  CJi  tawa. 


well  built  streets ;  while  in  the  distance  to  the  north,  the  Lauren- 
tian  mountains  form  a  beautiful  and  imposing  background. 

The  great  water  power  afforded  by  the  Chaudiere  and  the 
Rideau  Falls  has  long  since  made  Ottawa  the  chief  lumbei  ing- 
mill  centre  of  the  Dominion,  and  in  addition  to  this  distinction 
its  people  are  now  predicting  that  in  the  near  future  it  will  be  a 
great  manufacturing  and  railway  centre  as  well.  With  its 
present  industrial  activity  this  article  does  not  propose  to  deal 
further,  than  to  mention  and  briefly  describe  those  features  of 
special  interest  to  the  electrical  world. 

It  is  just  ten  years  since  Ottawa  took  the  lead  of  Canadian 
cities  by  introducing  a  complete  system  of  electric  street  lighting. 
Two  years  later,  in  1887,  when  incandescent  lighting  was  a 
luxury  enjoyed  elsewhere  almost  solely  by  the  owners  of  isolated 
plants,  a  local  company  was  already  supplying  the  stores  and 
dwellings  of  the  citizens  of  Ottawa  with  incandescent  light.  It 
was  not  until  1889,  however,  that  the  boom  in  incandescent 
lighting  really  took  place.    Up  to  this  time  the  United  States 


are  to  a  great  extent  the  result  01  Ottawa's  foresight  and  enter- 
prise. 

The  Ottawa  electric  railway  has  attracted  so  much  attention 
that  a  short  description  of  it  will  not  be  out  of  place.  The  power 
house  is  driven  entirely  by  water  and  is  situated  close  to  the 
Chaudiere  Falls.  The  plant  comprises  1-700  h.  p.,  and  2-400 
h.  p.  multipolar,  and  i  -ioo  h.  p.  bipolar  Westinghouse  generator. 
The  latter  machine  is  driven  by  a  separate  water  wheel  and  is 
used  during  the  day  time  to  excite  the  fields  of  the  multipolar 
machines.  At  night  it  supplies  current  for  running  the  mail 
cars,  the  workshop  motor  and  for  lighting  and  heating  the  power 
house  and  car  sheds.  The  multipolar  s^enerators  are  driven  by 
six  66  inch  turbines  which  are  all  belted  to  the  same  counter- 
shaft and  are  provided  with  friction  clutches  so  that  any  or  all 
of  the  wheels  may  be  run  together  or  separately  as  the  require- 
ments demand.  One  of  the  greatest  difficulties  that  had  to  be 
overcome  at  the  power  house  was  the  regulation  of  the  speed  of 
the  machinery.    Several  types  of  automatic  regulators  were 
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tried,  but  the  variations  of  load  were  so  great  and  occurred  so 
frequently  that  the  regulators  were  discarded  after  a  very  short 
trial  and  the  present  system  of  hand  regulation  adopted  instead. 
A  voltmeter  operated  by  pressure  wires  from  the  centre  of  the 
city  IS  placed  on  a  small  board  at  one  end  of  the  generator  room 
and  directly  above  the  water  wheels.  The  man  in  charge  is 
seated  in  front  of  this  voltmeter  and  convenient  to  a  lever  at- 
tached by  an  eccentric  box  to  a  friction  pulley  below.  The 
gates  are  opened  and  closed  and  the  speed  thus  controlled  by 


Street  Railway  Power  House,  Ottawa. 

simply  moving  the  lever  backwards  or  forwards.  The  regula- 
tion of  the  speed  by  means  of  this  arrangement  alone  was  fairly 
satisfactory,  but  since  the  introduction  last  winter  of  a  separately 
driven  exciter,  the  variations  in  voltage,  due  to  speed  variations, 
have  been  as  small,  if  not  less  than  those  of  any  closely  regu- 
lated steam  driven  plant.  The  switchboard  is  situated  at  the 
opposite  end  of  the  generator  room  from  the  pressure  indicator, 
and  the  entire  equipment  consists  of  Westinghouse  apparatus, 
with  the  exception  of  a  Weston  total  load  ammeter,  and  a  volt- 
meter of  the  same  make.  The  generator  panels  are  made  up  of 
a  rheostat,  triple-pole  jaw  switch,  automatic  circuit  breaker  and 
ammeter  ;  and  the  feeder  panels  of  a  single  pole  jaw  switch, 
automatic  circuit  breaker  and  the  Wurts  non-arcing  lightning 
arrester.  The  well  known  "  Tank  lighting  arrester"  manufac- 
tured by  the  Westinghouse  Co.  has 
also  been  in  use  for  a  long  time  and 
no  accident  attributable  to  lightning 
has  occurred  since  its  introduction. 
Visitors  to  the  power  house  are  apt 
to  think  that  the  method  employed  of 
regulating  speed  by  hand  is  a  very 
crude  arrangement.  At  first  sight 
there  seems  to  be  some  ground  for  this 
opinion,  but  when  it  is  explained  that 
the  plant  is  never  for  a  moment  from 
under  the  eye  of  a  watchful  attendant 
and  that  it  has  run  for  more  than  four 
years  without  a  single  accident,  the 
visitor  will  likely  conclude  that  the 
managers  are  wise  in  continuing  the 
present  system. 

The  Street  Railway  Company's  car 
sheds  are  situated  on  Albert  street, 
between  Lyon  and  Kent  streets.  The 
sheds  are  used  both  for  the  purposes 
of  barns    and    repair    shops.  The 

offices  of  the  company  occupy  the  central  portion  of  the  sheds, 
fronting  on  Albert  street,  and  are  divided  into  the  offices  of 
General  Manager,  Secretary-Treasurer,  Superintendent  and 
Accountants'  offices.  In  the  rear  of  these  offices  come  in  the 
order  mentioned  the  lavatories,  conductors'  and  motormen's 
rooms,  winding  room  and  machine  shop.  The  remaining  por- 
tion of  the  building  is  fitted  up  with  pits,  switches,  transfer 
tables,  etc.,  for  the  convenient  handling  and  repair  of  cars. 

The  manufacturing  establishment  of  the  Ottawa  Car  Co.,  an 
outcome  of  the  Street  Railway  Co.,  is  quite  close  to  the  car  sheds, 


and  the  excellence  of  their  work  is  attested  to  by  the  fact  that 
they  have  supplied  numerous  cars  to  nearly  all  the  street  rail- 
ways in  Canada. 

In  the  winter  the  snow  is  removed  from  the  street  railway  by 
the  well-known  Lewis  and  Fowler  sweepers  and  the  Walkaway 
snow  plows.  The  sweepers  clean  the  tracks  and  the  plows 
following  force  the  snow  back  to  the  sidewalk  where  men  shovel 
it  into  large  box  sleighs  ;  it  is  then  hauled  to  the  river  and 
dumped  on  the  ice.  During  the  winter  season  street  car  trave 
is  just  as  popular  in  Ottawa  as  in  the  summer.  The  cars  are 
heated  by  the  famous  Ahearn  heater  and  are  always  very  com- 
fortable. The  same  heater  is  also  used  to  heat  the  powerhouse, 
car  sheds  and  offices  of  the  company. 

Of  the  many  benefits  conferred  on  the  people  of  Ottawa  by 
the  street  railway  there  is  none  that  they  appreciate  more  than 
the  extension  of  the  line  to  Rockliff  Park,  which  is  situated  on 
the  Ottawa  river  just  below  the  city.  The  ride  to  Rockliff  is  a 
charming  one,  the  scenery  being  varied  by  pine  woods  and 
rocky  bluffs  which  overhang  the  river  and  from  which  the  park 
derives  its  name.  Eveiy  evening  during  the  summer  the  com- 
pany provides  an  open  air  band  concert  for  their  patrons  and 
the  park  is  visited  daily  by  thousands  of  children  for  whom 
innocent  amusements  are  provided. 

The  Ottawa  Canoe  Club,  whose  headquarters  are  on  the  river 
bank  at  Rockliff,  have  a  novel  arrangement  for  hoisting  their 
canoes  out  of  the  river,  an  electric  motor  supplied  with  current 
from  the  street  car  circuit  furnishes  the  motive  power. 

Next  in  importance  and  interest  to  the  street  railway,  stands 
the  electric  lighting  company.  In  1885  street  lighting  was  be- 
gun by  the  Ottawa  Electric  Light  Co.,  and  in  1887  the  Chaudiere 
Electric  Light  &  Power  Co.  commenced  supplying  incandescent 
lamps  and  motors.  Four  years  later  the  Standard  Electric  Co. 
entered  the  same  field  as  the  C.  E.  L.  &  P.  Co.  Each  of  these 
companies  carried  on  its  business  separately  until  a  little  more 
than  a  year  ago  when  an  amalgamated  company  was  formed 
under  the  name  of  the  Ottawa  Electric  Co.  Before  handing 
over  the  privileges  enjoyed  by  each  of  the  companies  the  City 
provided  against  any  increase  in  the  rates  of  supply  and  also  for 
reduced  rates  when  the  earnings  of  the  company  exceeded  a 
certain  per  cent  on  the  capital  stock.  Some  idea  of  the  exten- 
sive nature  of  the  lighting  business  in  Ottawa  may  be  had  from 
a  glance  at  the  power  houses  now  operated  by  the  Ottawa  Elec- 
tric Co.  The  three  companies  had  each  their  own  water  power 
stations,  and  one  of  them  an  auxiliary  station  driven  by  steam. 
The  steam  station  is  intended  for  use  only  in  times  of  low  water 


Street  Railway  Car  Sheds,  Ottawa. 

and  during  a  portion  of  last  winter  when  the  river  was  unprece- 
dentedly  low  it  prevented  the  city  from  being  plunged  in  almost 
total  darkness.  Two  600  h.  p.  compound  condensing  engines, 
fed  by  six  boilers,  comprise  the  driving  plant  at  the  steam  power 
house  ;  and  the  electrical  plant  consists  of  three  alternators  of 
240  K.  W.  each  and  three  50  arc  light  machines.  In  building 
this  power  house  the  company  provided  for  future  extensions, 
and  among  other  arrangements  the  chimney  was  made  with 
ample  draft  capacity  for  double  the  present  number  of  boilers  ; 
it  stands  on  a  cut  stone  base  24  ft.  sq.;  it  is  120  feet  high,  is 
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hexagonal  in  shape,  and  9  ft.  in  diameter  at  the  bottom  and  7  ft. 
at  the  top.  Water  for  the  boilers  and  condensing  purposes  is 
drawn  direct  from  the  river,  and  there  is  also  a  connection  with 
the  city  mains  to  provi  le  against  emergencies.  Hard  coal  and 
mill  wood  are  used  for  fuel,  the  former  almost  exclusively  when 
the  engines  are  run  for  four  hours  or  more  at  a  time.  Coal  is 
received  by  rail  and  dumped  direct  from  the  cars  into  a  shed 
situated  alongside  the  railway  track  ;  while  the  wood  supply  is 
purchased  at  the  neighboring  saw  mills. 
The  largest  and  most  important  of  the  water  stations  is  known 


Power  House  No.  i,  Ottawa  Electric  Co. 

as  power  house  No.  i.  There  are  at  present  in  this  power  house 
four  500  h.  p.  wheels  in  operation.  The  water  wheels,  crown 
wheels  and  pmions  are  in  a  building  projecting  from  the  power 
house  proper,  and  much  of  the  vibration  usually  felt  in  water 
driven  stations  is  not  transmitted  to  the  dynamo  room  by  reason 
of  this  isolation.  Three-ply  leather  belts  50  inches  wide  and  120 
feet  long  transmit  the  power  from  the  main  shafts  to  the  coun- 
tershafts in  the  power  house  proper.  All  pulleys  on  the  counter- 
shaft are  provided  with  friction  clutches  and  the  countet shafts 
are  so  arranged  that  they  may  be  driven  from  either  one  of  two 
waterwheels.  The  dynamo  capacity  of  this  station  is  equal  to 
2000  k.  w.  in  alternators,  and  the  continuous  current  machines 
for  motor  v^fork  to  250  h.  p.,  to 
which  is  being  added  a  multi- 
polar machine  of  250  h.  p.  capa- 
city. 

Probably  the  most  interesting 
feature  of  this  power  house  will 
be  the  switchboard  now  in 
course  of  erection.  It  is  built 
after  the  model  of  the  well- 
known  Westing  house  Com- 
pany's Worlds  Fair  lighting 
plant  board,  modified  to  suit  the 
requirements  of  the  Ottawa 
Electric  Co.  It  will  consist  of 
35  panels,  each  20"  wide  and  11 
feet  high,  and  will  be  divided 
into  dynamo,  feeder,  and  motor 
sections.  The  frame  work  is 
built  of  angle  iron  {i  yi"  x  i '/z" 
X")  and  stands  on  rubber 
cushions,  to  ensure  steady  work- 
ng  of  the  voltmeters  and  am- 
meters.   The  dynamos   in  all 

the  other  stations  will  be  wired  to  this  switchboard  and  distribu- 
tion of  the  load  among  these  other  stations  will  be  done  by  the 
switch  board  attendant.  The  circuits  which  formerly  were  regu- 
lated and  operated  fiom  the  power  houses  belonging  to  the 
different  companies  will  all  run  direct  to  this  board.  Each  circuit 
will  be  supplied  with  a  Stilwell  regulator  so  that  its  pressure 
may  be  varied  considerably  without  changing  the  pressure  of  the 
dynamo  at  the  other  stations.  A  portion  of  this  switchboard 
already  in  position  presents  a  remarkably  handsome  appearance. 
Although  Jhe  arc  lighting  business  has  not  increased  with  the 


same  rapidity  as  the  incandescent,  still  it  has  kept  up  a  steady 
pace,  and  has  now  reached  very  large  proportions.  Ottawa  is 
perhaps  the  most  thoroughly  lighted  city  in  America.  Some  of 
the  principal  streets  are  not  as  brilliantly  illuminated  as  the 
corresponding  ones  in  other  cities,  but  the  general  lighting  of 
all  the  streets  is  more  thorough  and  complete.  The  growth  of 
the  city  and  the  consequent  extension  of  its  limits  has  much 
more  than  offset  any  damage  which  may  have  been  done  to  arc 
lighting  by  the  introduction  of  the  incandescent. 
The  Ottawa  Electric  Co.'s  motor  business  is.  represented  by  a 
constant  day  load  of  about  300  h.  p., 
distributed  among  mills,  machine 
shops,  printing  offices,  hotels,  and 
stores.  The  most  important  motor 
installation  is  at  Messrs.  Martin  & 
Warnock's  Dominion  Roller  Mills 
about  a  mile  and  a  half  from  the 
power  house.  The  mill  was  former- 
ly driven  by  a  100  h.  p.  steam  en- 
gine, which  has  been  replaced  by  a 
motor  of  similar  capacity,  and  runs 
day  and  night  all  the  year  round 
except  an  occasional  stop  for  re- 
pairs. For  the  better  regulation  of 
the  voltage  on  the  motor  circuits,  a 
separately  driven  exciter  is  at 
present  being  set  up  at  power  house 
No.  r  in  a  similar  way  to  the  in- 
stallation at  the  railway  power 
house. 

The  arc  light  station  of  the 
Ottawa  Electric  Co.  is  known  as 
power  house  No.  2.  The  present  building  was  erected 
about  three  years  ago,  and  the  premises  adjoining,  which 
were  formerly  the  arc  station,  are  now  used  by  the  com- 
pany as  a  workshop.  The  arc  station  also  is  driven  by 
water  power,  the  arrangement  of  the  machinery  being  simi- 
lar to  that  at  No.  i  power  house,  except  that  rope  drives 
are  used  instead  of  belts  between  the  main  shafts  and  counter- 
shafts. 

Power  houses  Nos.  4  and  5  are  situated  close  to  the  arc 
station  and  supply  cuirent  for  incandescent  light  and  motor 
work. 

The  total  equipment  of  the  Ottawa  Electric  Co.  in  dynamo 
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ER  House  No.  2,  Ottawa  Electric  Co. 

capacity,  including  apparatus  in  course  of  installation,  is  as 
follows  : 

Arc  lights,  2,000  c.  p   550 

Incandescents,  16  c.  p   35,ooo 

Motors  600  h.  p. 

Chief  among  the  many  isolated  plants  worthy  of  mention  in 
Ottawa  and  vicinity  are  those  of  Mr.  J.  R.  Booth  and  the  E.  B. 
Eddy  Co.  Mr.  Booth  has  a  lighting  station  built  on  the  very 
edge  of  the  Chaudiere  Falls,  and  his  plant  of  arc  and  incan- 
descent dynamos  which)  are  i^?ed  in  lighting  his  mammoth  lum- 
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ber  mills  would  meet  the  requirement  of  many  a  good-sized 
town.  The  Eddy  Co.  have  also  a  large  outfit,  and  among  other 
interesting  thmgs  in  connection  with  the  plant  may  be  men- 
tioned an  electric  welder  for  joining  iron  hoops  for  their  patent 
butter  tubs. 

The  Bell  Telephone  Company's  business  has  grown  with  the 
city,  and  they  have  recently  moved  into  their  new  four-storey 


LEGAL. 

Green  v.  The  Toronto  Railway  CojMpany.— A  car  of  the 
defendents'  electric  street  railway  was  moving  very  quickly 
along  a  down  grade  on  a  street  in  a  city  where  the  plaintiff,  who 
was  in  the  employment  of  the  city  corporation,  was  engaged  in 
his  duty  of  sweeping  the  roadbed.  The  motorman  did  not 
sound  the  gong  on  the  car,  as  was  customary,  and  ran  into  the 


Steam  Power  House,  Ottawa  Electric  Co. 

building  on  Queen  Street.  The  basement  and  lower  floors  are 
used  for  storage  and  office  purposes,  while  the  operating  room 
is  situated  in  the  top  storey.  All  wires  enter  the  building  through 
underground  conduits  which  extend  through  the  central  portion 
of  the  city.  Aerial  cables  connect  with  the  underground  cables 
at  various  places  and  carry  the  wires  to  still  further  distributing 
points  on  the  poles.  Metallic  circuits  are  used  altogether,  the 
Telephone  Company  having  presented  "the  earth''  to  the  Street 
Railway. 

The  Ottawa  Porcelain  &  Carbon  Company,  which  is  just  com- 


Two  Dynamo  Panels,  Ottawa 
Electric  Co.'s  New  Switch- 
Board. 


defendant,  injuring  him.  Held  by  the  Court  of  Chancery, 
that  although  the  defendant  had  the  right  of  way,  the  omission 
to  sound  the  gong  or  give  any  warning  of  the  approach  of  the 
car  was  actionable  negligence. 


The  Biantford  Electric  &  Power  Company  have  applied  for  an  injunction 
to  restrain  Messrs.  Wood  Bros,  from  using  the  canal  water  for  their  mill  on 
the  Power  Company's  water  way. 

Mr.  Thomas  Willson,  the  discoverer  of  the  method  of  manufacturing 
acetylene  gas,  was  in  Ottawa  recently,  for  the  purpose  of  securing  a  Cana- 


His  Excellency  the  Earl  ov  Aberdeen's  Electric  Lauj>)ch. 


mencing  business,  is  another  institution  that  owes  its  existence  to 
the  success  that  has  attended  the  many  electrical  industries  in 
this  city.  The  company's  works  are  situated  close  to  the 
(Canada /Atlantic  Railway  depot,  and  with  their  tall  kilns  and 
idhimneys  ipresent  an  appearance  that  is  sure  to  attract  the  at- 
,tentiqn  of       arriving  tourist. 


dian  patent  on  his  invention.  Mr.  Willson  states  that  he  does  not  expect 
the  new  gas  to  c^ome  largely  into  use  until  electricity  for  the  production  of 
the  calcium  carbide  can  be  cheapened.  He  further  states  that  when  the 
product  is  ready  for  popular  ise,  it  will  be  sold  like  coal  ;  each  house  will 
have  an  apparatus  in  which  by  dropping  pieces  of  carbide  into  water,  gas 
will  be  made,  which  will  be  conveyed  through  the  house  in  pipes,  and  be 
available  for  use  in  the  same  manner  as  ordinary  gas  is  now. 
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CORRESPONDENCE  

A  QUESTION  OF  PRIORITY  OF  INVENTION. 

Chicago,  III.,  August  26th,  1895. 

Editor  Canadian  Electrical  News. 

Dear  Sir: — I  read  with  fjreat  interest  an  article  in  your  issue 
of  August,  1 8915,  page  125,  concerning  a  new  method  of  Mr. 
Thos.  Ahearn,  of  Ottawa,  for  preventing  variation  of  E.  M.  F. 
occasioned  by  sudden  withdrawal  or  addition  of  load  in  connec- 
tion with  dynamos  driven  by  waier  power. 

The  method  is  very  good,  but  as  I  pointed  out  in  other  jour- 
nals, Mr.  Ahearn  does  not  deserve  the  credit  of  being  the  first 
designer  or  inventor  of  this  method. 

In  my  paper  :  "  Practical  Notes  on  the  Electrolytic  Refining 
of  Copper,"  read  before  the  American  Institute  of  Electrical 
Engineers,  June  6th,  1892,  I  say  :  "A  few  words  as  to  electric 
generators  may  not  be  out  place.  The  author  prefers  separately 
excited  machines  for  the  reason  that  they  cannot  be  reversed 
and  other  incidental  advantages.  When  water  is  used  as  prime 
mover  a  good  deal  of  trouble  has  been  experienced  in-  the  regu- 
lation of  the  wheels.  As  a  matter  of  fact,  there  is  no  water 
governor  in  existence  which  will  regulate  so  perfectly  as  the 
governor  of  a  modern  automatic  engine  under  varying  loads. 
By  running  all  the  exciters  from  an  inejependent  piime  mover 
(either  water  or  steam)  the  strength  of  the  fields  of  the  genera- 
tors will  be  uniform  at  all  times  whether  there  are  fluctuations 
in  the  external  circuit  or  not  ;  the  strength  of  the  field  of  the 
geneiators  which,  with  self-exciting  machines,  is  subject  to  the 
fluctuations  in  the  external  circuit,  and  is  a  variable,  becomes  a 
constant.  The  author  proposed  this  arrangement  over  three 
years  ago  for  railway  and  power  stations  with  the  very  best 
results." 

It  will  readily  be  seen  that  what  you  please  to  term  "The 
Ahearn  Method"  was  sugyested  and  tried  by  me  as  early  as 
1889.  At  the  time  I  first  suggested  this  method,  I  discussed 
with  my  patent  attorney  the  question,  whether  it  was  a  patent- 
able invention  or  not,  and  he  stated  most  positively  that  it  was 
not.    I  simply  mention  this  as  a  matter  of  record. 

You  will  greatly  oblige  me  by  publishing  this  communication 
in  the  next  issue  of  your  paper. 

Yours  respectfully, 

J.  B.  Badt. 

GOUVERNEUR,  N.  Y.,  AUG.  20th,  1895. 
Editor  Canadian  Electrical  News. 

Sir  : — I  beg  to  call  your  attention  to  a  note  on,  page  125  of 
you.'  August  issue,  in  which  Mr.  Thos.  Ahearn,  of  Ottawa, 
claims  he  has  devised  a  method  for  preventing  variation  of 
E.  M.  F.  occasioned  by  sudden  withdrawal  or  addition  of  load 
in  connection  with  self  excited  water  driven  dynamos,  etc.  I 
installed  an  Edison  three  wire  system  some  two  years  ago,  con- 
sisting of  six  dynamos  of  different  sizes  driven  by  water,  and 
connected  just  as  you  describe  in  your  article,  so  that  one 
dynamo  (or  any  one)  could  excite  the  fields  of  all,  or  each  be 
self-exciting,  or  the  fields  of  the  dynamos  on  one  or  other  side 
could  be  excited  by  one  of  themselves.  , 

My  switchboard  was  so  connected  up  that  it  was  almost  an 
impossibility  for  any  one  to  make  a  mistake,  no  matter  what 
switches  they  operated,  as  the  dynamos,  resistance  boxes,  am- 
pere meters,  volt  meters  and  switches  were  all  numbered  in  the 
most  prominent  places.  A  man  standing  in  the  centre  of  the 
board  could  see  and  operate  every  switch,  field  and  main,  and 
see  every  volt  meter  and  ampere  meter  for  the  six  dynamos. 

I  trust  sir  you  will  see  that  credit  is  given  where  credit  is  due 
in  this  matter. 

Yours  truly, 

J.  Aug.  Farlinger. 

The  following  note  has  been  received  from  Mr.  Ahearn,  whose 
attention  was  directed  to  the  above  commuuications  : — 

"  I  am  not  awate  that  I  have  made  any  claims  in  the  matter 
of  dynamo  regulation,  but  at  the  same  time  what  has  been  ac- 
complished here  is  the  result  of  independent  work  and  experi- 
ence, and  so  far  as  I  am  concerned  I  have  had  no  knowledge  of 
Prof.  Badt's  suggestion  in  the  same  direction.  I  have  no  desire 
to  enter  into  a  controversy  over  this  matter.  My  only  object  in 
ststing  what  has  been  accomplished  here  in  the  matter  of  regu- 
lating dynamos  driven  by  water  power,  was  to  give  the  benefit 


of  our  experience  to  other  water  driven  stations.  I  am  not 
aware  that  any  other  station  is  using  anything  of  this  kind,  and, 
as  stated  before,  wh  it  has  been  done  here  has  not  been  borrowed 
from  Prof.  Badt  or  any  other  person." 


QUALIFICATIONS  OF  AN  ELECTRICAL  ENGINEER. 

ToKONTO,  Aug.  26th,  1895. 

Editor  Electrical  News. 

Sir, —  In  your  August  issue  you  published  some  of  Mr.  Mc- 
Lean's opinions  on  the  subject  of  the  qualifications  of  an  elec- 
trical engineer.  Mr.  McLean  will  perhaps  allow  me  to  heartily 
endorse  those  opinions.  It  is  precisely,  because,  as  he  says,  "a 
young  man  who  can  handle  a  coil  of  wire  and  perform  a  few 
mechanical  acts  with  an  electrical  plant,  thinks  himself  a  master 
of  electrical  engineering,"  that  such  a  quantity  of  bad  work  is 
done  in  Canada.  Any  person  with  a  little  capital,  who  has  run 
line  wires,  or  served  for  a  few  months  in  a  machine  shop,  goes 
manufacturing  electrical  machinery,  and  starts  into  business  as 
an  electrical  engineer,  or  "expert,"  as  some  of  these  persons 
call  themselves.  The  consequence  is  just  what  one  might  ex- 
pect— dynamos  that  certainly  furnish  currents  ;  and  that  shake 
themselves  to  pieces  before  long  ;  armatures  that  burn  out  ;  in- 
struments that  are  curiosities,  and  general  wiring  that  is  a  deri- 
sion. I  know  one  "  mannfactuier,"  who,  I  believe  is  an  electri- 
cal, mechanical,  mining,  hydraulic,  and  every  other  kind  of 
engineer,  besides  architect  and  general  scientist,  who  makes 
quite  a  decent  living  out  of  the  repairs  necessary  on  machinery 
of  his  own  make.  This  speaks  highly  for  his  goods,  equally 
highly  for  the  public  taste.  Another  "  electrician,"  when  it  came 
to  the  fine  point,  couldn't  calculate  his  wires,  and  these  are  the 
men  who  are  responsible  for  the  electricity  of  Canada.  Lord 
Kelvin  has  said  that  and  electrical  engineer  is  nine-tenths  a 
mechanical  engineer  ;  he  did  not 'say  that  a  working  mechanic 
possessing  not  even  a  good  education  is,  by  virtue  of  his  trade, 
an  electrician. 

Mr.  McLean  is  again  right  in  saying  that  "much  of  the  criti- 
cism levelled  against  mechanical  engineers,  who  undertake  to 
call  themselves  electrical  experts,  is  due  to  the  fact  that  these 
men  are  no  more  mechanical  than  they  are  electrical  engineers.'' 
The  public  will,  perhaps,  some  day  discover  to  their  cost,  that 
the  man  who  shovels  coal  and  wipes  up  the  engine  is  not  a  me. 
chanical  engineer,  and  the  "expert,"  who  juggles  with  the 
rheostat,  and  runs  wires  by  guess  work,  is  not  a  fully  educated 
electrical  engineer.  When  it  is  properly  understood  that  in  the 
States  and  in  Europe,  some  years  of  scientific  education  and 
practical  experience  are  necessary  before  a  man  may  call  him- 
self an  electrical  engineer,  or  can  be  considered  competent  to 
take  charge  of  electrical  enterprises,  then  perhaps  we  shall  find 
the  "electrician"  of  to-day,  relegated  to  his  proper  status  as  a 
kind  of  superior  day-laborer,  who  will  not  be  permitted  to  ex- 
press an  opinion  on  electrical  matters,  or  to  sink  the  whole 
science  of  electricity  to  the  level  of  a  trade. 
■  Electrical  knowledge  should  be  disseminated  broadcast  elec- 
trical men  should  co-operate  and  combine  for  the  purpose  of 
exchanging  experience  ;  linemen,  dynamo  tenders,  lamp  trim- 
mers, should  be  encouraged  to  read,  and  everything  done  to 
specialize  our  profession,  and  to  raise  the  general  tone  of  men 
following  it.  There  should  be  examinations  for  wiremen,  ten- 
ders, superintendents  and  the  like,  and  certificates  given,  and  a 
sure  means  to  all  the  above  ends  is  to  diligently  peruse  electrical 
papers,  and  to  strengthen  the  Canadian  Electrical  Association 
by  lending  it  vigorous  help.  The  more  specialized  the  electri- 
cal profession,  the  fewer  quacks  as  described  by  Mr.  McLean, 
we  shall  have  in  it  to  disgrace  it.  • 

Yours, 

George  White-Fraser,  E.  E. 


It  is  reported  that  the  hackmen  on  the  Canadian  side  of  the  Niagara 
river  have  determined  to  take  legal  action  against  the  Niagara  Falls  Park 
and  River  Railway  Co. ,  with  the  object  of  compelling  the  company  to  cease 
operating  their  road  on  Sunday.  The  true  inwardness  of  this  action  on  the 
part  of  the  hackmen  is  apparent  on  the  surface.  The  electric  road  has  been 
he  means  ol  lessening,  to  a  large  extent,  the  profitable  business  which 
Niagara  hackmen  formerly  did.  It  is  to  be  presumed  that  the  present 
action  has  been  taken  by  the  men  who  have  only  entered  the  hack  business 
in  recent  years,  as  those  who  were  fo'^merly  engaged  in  it,  at  this  point, 
might  reasonably  be  supposed  to  have  accumulated  such  vast  fortunes  as 
would  make  them  indifferent  whether  any  further  business  came  their  way 
or  not. 
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Mr.  Ross  Mackenzie, 

Manager  Niagara  Falls  Park  &  River  Railway. 


Manager  M9nueal  Street  Railway.  ^-  I-  N EI.LES, 

Manager  Hamilton,  Grimsby  and  Beamsville  Electric  Railway 

A  GROUP  OF  CANADIAN  ELECTRIC  RAILWAY  MANAGERS 
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THE  CANADIAN  ELECTRICAL  ASSOCIATION  CON- 
VENTION. 

As  the  present  number  of  the  Electrical  News  goes  to 
press,  the  finishing^  touches  are  being  put  to  the  arrangements 
for  the  annual  convention  of  the  Canadian  Electrical  Association, 
which  will  open  at  Ottawa  on  the  17th  inst.  The  officers  of 
the  Association  feel  confident  that  this  convention  will  prove  to 
be  the  most  pleasant  and  profitable,  and  in  every  particular  the 
most  successful  of  any  which  the  Association  has  yet 
undertaken.  The  papers,  as  in  former  years,  are  in- 
structive in  character,  and  cover  a  variety  of  topics,  some  of 
which  have  not  been  touched  upon  at  any  of  the  previous  con- 
ventions. 

The  illustrated  article  appearing  on  fiont  page  of  this  paper 
will.  It  is  hoped,  prove  an  object  le.son  to  those  members  of  the 
Association  who  may  not  be  familiar  with  the  many  interesting 
electrical  features  of  the  Capital  City.  Certainly  there  is  no 
more  interesting  place  in  Canada,  from  an  electrical  point  of 
view. 

It  may  be  permissible  to  emphasize  what  was  said  in  the 
Electrical  News  for  August  concerning  the  completeness  of 
the  arrangements  which  have  been  made  by  the  local  committee 
for  the  entertainment  of  visitors  to  this  convention.  Nothing 
has  been  left  undone  which  would  enhance  the  enjoyment  of  the 
occasion,  and  it  only  remains  for  the  members  and  their  lady 
friends  to  be  on  hand  to  participate  in  the  pleasure  and  profit 
of  the  gathering. 

The  Canadian  Pacific  Railway  is  offering  a  return  fare  of  $7.00 
to  the  Montreal  Exposition,  on  the  16th  and  i8th  inst.,  good  for 
return  until  the  23rd  inst.,  and  it  is  understood  that  members  of 
the  Association  resident  in  the  vicinity  of  Toronto,  who  may 
wish  to  attend  the  Ottawa  convention,  can  purchase  a  return 
ticket  for  Montreal  at  the  price  mentioned,  and  have  it  marked 
"via  Ottawa."  This  will  lower  the  fare  by  more  than  $3.00 
as  compared  with  the  rate  previously  arranged  for  by  the  As- 
sociation, and  should  render  it  unnecessary  for  any  member  to 
deny  himself  the  pleasure  of  attending  the  convention  on  the 
ground  of  expense. 

Following  is  the  program  of  the  convention: — 

HEADQUARTERS-RUSSELL  HOUSE. 


1 1 :00  A.  M. 


2:30  p.  M. 


BUSINESS  PROGRAM. 

SEPTEMBER  17TH. 

Formal  opening  of  the  Convention  in 
the  Railway  Committee  Room  of  the 
House  of  Parliament,  when  His  Worship 
the  Mayor  will  read  an  address  of 
welcome. 

At  the  conclusion  of  the  address, 
members  and  ladies  will  be  shown 
through  the  Senate,  the  House  of  Com- 
mons and  Parliamentary  Library. 

Opening  of  First  Session  at  Board  of 
Trade  Rooms,  Elgin  Street. 
President's  Address. 
Reading  Minutes  of  last  Meeting. 
Secretary-Treasurer's  Report. 
Reception  of  Reports  of  Committees 
on:  Constitution,  Statistics,  Legislation. 
General  Business. 
Presentation  of  Papers. 
Discussion. 

SEPTEMBER  i8TH. 

10:00  A.  M.     Consideration  of  Reports  of  Com- 
mittees. 

Election  of  Standing  Committees  for 
the  ensuing  year. 

Selection  of  Place  of  next  Meeting. 

Election  of  Officers  and  Executive 
ComiTiittee. 

General  Business. 

Presentation  of  Papers. 

Discussion. 


10:00  A.  M. 


SEPTEMBER  I9TH. 

Presentation  of  Papers. 
General  Business. 


LIST  OF  PAPERS. 
"  Some  Notes  on  the  Consolidation  of  Two  Systems 
of  Electric  Supply," 

A.  A.  Dion,  Ottawa. 

"  The  Telegraph  in  Canada," 

Chas.  P.  Dwight,  Toronto. 


"Suggested  Forms  for  Electric  Light  Accounting," 

D.  R.  Street,  Ottawa. 

"  From  the  Coal  Pile  to  the  Meter," 

Jas.  Milne,  Toronto. 

"Some  Modern  Alternating  Current  Apparatus," 

H.  T.  Hartman,  Peterborough. 

"  Non-interference  Diplex  Relay," 
"A  Percentage  Method  for  Circuit  Measurements," 

D.  H.  Keeley,  Ottawa. 


J.  J.  Wright,  Toronto. 


SOCIAL  FEATURES. 

SEPTEMBER  17TH. 

:oo  P.  M.  Members  and  ladies  will  be  conveyed 
by  special  electric  cars  to  view  the 
Chaudiere  Falls,  the  Lumber  Mills,  and 
Electric  Power  Houses.  This  is  a  sight 
which  for  novelty  and  interest  can  scarce- 
ly be  duplicated  outside  of  Ottawa. 

SEPTEMBER  i8tH. 

:oo  p.  M.  Banquet  to  Members  and  Ladies  at 
the  Russell  House. 

SEPTEMBER  I9TH. 

Immediately  after  the  adjournment, 
electric  cars  will  be  provided  to  carry 
members  and  ladies  over  the  Street 
Railway  Company's  lines  out  to  Rockliffe 
Park  and  return. 


It  is  anticipated  that  arrangements  will  be  consummated  for  mem- 
bers and  ladies  to  run  the  water  slides  on  a  raft  of  square  timber. 

His  Excellency  Lord  Aberdeen  has  placed  his  electric  launch  at 
the  disposal  of  members  and  ladies. 


RAILWAY  AND  HOTEL  ARRANGEMENTS. 

Arrangements  .have  been  made  with  all  railways  for  a  reduced 
rate  of  one  and  one-third  fare  for  members  and  ladies  accompanying 
them.  To  obtain  this  concession,  members  must  purchase  a  first- 
class  ticket,  obtaining  from  ticket  agent  a  Standard  Certificate,  which 
will  entitle  them  to  purchase  at  Ottawa  a  return  ticket  at  one-third 
the  usual  fare.    This  concession  is  not  obtainable  prior  to  14th  Sept. 

Special  hotel  rates  have  been  arranged  for  as  follows ;  Russell 
House,  $2.00  per  day  ;  Grand  Union,  $2.00  ;  Windsor,  $1.50. 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 

Note. — Secretaries  of  the  various  Associations  are  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  of  each  month. 

TORONTO  ASSOCIATION  NO.  I. 

At  a  regular  meeting  of  Toronto  No.  i  C.  A.  S.  E.,  held  Aug. 
gth,  the  following  resolutions  of  condolence  were  passed  : 

"Whereas,  it  has  pleased  Almighty  God  to  remove  from  out 
midst  the  beloved  daughter  of  our  esteemed  Brother,  Edward 
Dunn,  be  it  therefore  resolved,  that  we  do  extend  to  Bro.  Dunn 
and  his  family  our  heartfelt  sympathy  in  this  their  hour  of  ber- 
eavement, and  commend  them  to  our  all  Wise  and  Supreme 
Ruler,  who  doeth  all  things  well,  and  be  it  furthermore  resolved, 
that  a  copy  of  the  above  be  placed  on  our  minute  book  and  the 
mechanical  press  be  furnished  with  the  same. 

W.  G.  Blackgrove,  \ 

G.  Fowler,  V  Committee. 

T.  Eversfield,  J 


DELEGATES  TO  THE  OTTAWA  CONVENTION. 

The  following  delegates  and  alternatives  have  been  appointed 
to  the  annual  convention  at  Ottawa,  by  their  respective  Asso- 
ciations : — 

London  No.  5 — Bro.  F.  G.  Mitchell  ;  Bro.  R.  Simmie,  alter- 
nate. 

Toronto  No.  i — Bros.  Fox,  Huggett  and  Wickens ;  Bros. 
Lewis,  Bain  and  Eversfield,  alternates. 

Kincardine  No.  12 — Bro.  Jos.  H.  Walker. 

Hamilton  No.  2 — Bros.  R.  Mackie,  C.  Pettigrew  and  Wm. 
Norris. 

Peterborough  No.  14 — Bro.  A.  C.  McCallum. 

Kingston  No.  10 — Bros.  Sandford  Donnelly,  Pres.,  and  Har- 
vey Hoppins,  vice-president  :  Frederick  Simmons,  alternate. 

Brockville  No.  15 — Bro.  W.  F.  Chapman  ;  F.  B.  Andrews, 
alternate. 

Wiarton  No.  13 — Bro.  John  F.  Cody. 

Montreal  No.  i — Bros.  T.  Ryan,  J.  G.  Robertson,  Elph. 
Valiquett. 

The  secretaries  of  other  associations  from  whom  the  names 
of  delegates  were  requested  have  failed  to  respond,  for  which 
reason  we  are  unable  to  publish  the  complete  list. 
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Toronto  Branch  No.  i. — Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  W.  Lewis,  President  ;  S.  I'hompson,  Vice- 
President  ;  T.  Eversfield,  Recording  liecretary,  University  Crescent. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  Presiaent,  John  J.  York,  Board  of  Trade 
.Building;  first  vicf-president,  J.  Murphy;  second  vice-president,  W.  Ware; 
secretary,  B.  A.  York  ;  treasurer,  Thos.  Ryan. 
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Stratford  Branch  No.  3. — John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4. — Meets  2nd  and  4th  Friday  each  month. 
F.  Lane.  President;  T.  Pilgrim,  Vice-President ;  Joseph  Ogle,  Secretary, 
Brantford  Cordage  Co. 
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Dresden  Branch  No.  8. — Meets  every  and  week  in  each  month;  Thos. 
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Carleton  Place  Branch  No.'  16.— President,  Jos.  McKay;  Vice- 
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Vice-President,  F.  G.  Mitchell       -       London,  Ont. 
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Toronto— A.  E.  Edkin^,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson, 
Hamilton— P.  Slott,  R.  Mackie,  T.  Elliott. 
Brantford— A.  Ames,  care  Patterson  &  Sons. 
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London— F.  Mitchell. 
Niagara  Falls— W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


With  the  aid  of  subscriptions  received  from  outside  sources, 
the  members  of  the  Montreal  Association  No.  i.  C.  A.  S.  E. 
have  the  nucleus  of  an  engineering  library.  This  is  directly  in 
line  with  the  avowed  object  of  the  Association,  which  is  declared 
to  be  first  and  foremost  an  organization  for  the  purpose  of  im- 
proving by  means  of  education  the  standard  efficiency  of  en- 
gineers. If  the  Canadian  Association  of  Stationary  Engineers 
has  come  to  stay,  as  no  doubt  it  has,  the  officers  of  the  various 
branch  associations  throughout  the  country  could  not  do  better 
than  follow  the  example  of  their  Montreal  brethren  in  this  par- 
ticular. 


The  question  of  the  right  of  electric  companies  to  operate 
their  road  on  Sunday  is  likely  to  come  to  a  test,  and  be  decided 
at  no  distant  date.  In  view  of  the  present  condition  of  the  law 
on  the  subject,  it  is  desirable  that  such  a  decision  should  be 
reached  at  as  early  a  date  as  possible.  It  is  certainly  an  anoma- 
lous state  of  affairs  that  street  cars  should  be  allowed  to  run  on 
Sunday  in  Hamilton,  while  in  Toronto,  forty  miles  distant,  they 
are  prohibited  from  doing  so.  The  matter  is  one  which  should 
be  placed  on  a  more  consistent  basis.  The  law  should  declare 
either  that  it  is  legal  and  proper  that  street  railway  lines  should 
be  operated  on  Sunday,  or  that  it  is  illegal  and  improper  that 
they  should  be  so  operated  ;  this  decision  should  apply  every- 
where throughout  the  Dominion.  In  answer  to  a  deputation 
representing  the  Kingston  Electric  Railway  Co.,  Mr.  Harty,  a 
member  of  the  Ontario  Government,  made  the  sensible  sugges- 
tion that  the  various  street  railway  companies  should  get  to- 
gether and  formulate  and  present  to  the  government  their  views 
on  the  question  of  the  operation  of  electric  roads  on  Sunday, 
when  the  government  would  be  in  a  position  to  consider  the 
question  intelligently  and  take  some  action  in  reference  thereto. 
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The  recent  mishap  to  the  conduit  pipe  of  the  Toronto  Water 
Works  sliould  tend  to  popularize  the  electric  elevator,  resulting 
as  it  did  in  stopping  the  operation  of  every  hydraulic  elevator  in 
the  city. 

Notwithstanding  the  rapid  increase  in  the  use  of  the 
bicycle  the  receipts  of  the  Toronto  Street  Railway  Co.  continue 
to  grow.  The  total  receipts  for  the  month  of  August  were  $90,- 
285.78,  of  which  the  city's  percentage  amounts  to  $7,222.86,  as 
against  $7,013.30  for  the  corresponding  month  of  \.\st  year. 
This  franchise  is  proving  a  very  valuable  one  for  both  the  com- 
pany and  the  city. 


At  the  time  of  this  issue  the  Toronto  Industrial  Exhibition  is 
in  progress,  and  the  same  success  which  has  marked  it  ever 
since  its  inception  still  attends  it.  The  remark  so  frequently 
made  that  it  is  the  same  old  thing  from  year  to  year  is  not  cor- 
rect, neither  is  it  reasonable  to  suppose  that  it  can  be  very  dif- 
ferent. Still  there  is  marked  progress,  and  every  year  shows 
some  advance  in  every  department  of  industry  which  the  exhi- 
bition covers.  This  year,  as  usual,  a  large  number  of  our 
electrical  firms  make  creditable  exhibits,  showing  that  the 
rapidly  growing  demand  for  appliances  in  this  branch  of  science 
and  industry  can  be  fully  met  in  our  own  country. 


The  Calumet  Electric  Railway  Co.,  which  was,  we  believe, 
the  first  to  give  trolley  parties,  now  so  popular,  has  introduced 
another  new  idea  in  the  form  of  trolley  funeral  trains.  A  pro- 
cession of  this  kind  conveyed  a  funeral  recently  from  West 
Pullman  to  Oakwoods  cemetery.  The  forward  part  of  the  first 
car  was  appropriately  draped,  and  formed  the  hearse,  and  the 
remainder  of  the  train  was  occupied  by  the  relatives  and  friends 
of  the  deceased.  Mr.  Farson,  the  general  manager  of  the  road, 
anticipates  some  difficulty  in  overcoming  a  not  perhaps  un- 
natural prejudice  against  such  an  innovation,  but  as  our  cities 
grow,  and  longer  distances  have  to  be  traversed  to  the  ceme- 
teries, such  a  system  must  commend  itself  from  the  standpoint 
of  both  economy  and  convenience.  Why,  for  instance,  should 
not  a  funeral  from  Parkdale  to  the  Necropolis  proceed  by  trolley 
instead  of  with  hearse  and  cabs?  It  would  be  a  saving  of  both 
time  and  money. 


An  Act  came  into  force  in  New  York  State  on  the  ist  of 
September  which  will  tend  to  protect  those  who  use  the  telephone 
for  business  purposes  as  fully  as  their  interests  are  now  guarded 
by  the  law  relating  to  the  telegraph.  The  Act  makes  it  punish- 
able by  a  fine  not  exceeding  $1,000,  or  imprisonment  for  not 
more  than  six  months,  for  any  person  to  wrongfully  obtain  or 
attempt  to  obtain  any  knowledge  of  a  telegraphic  or  telephonic 
message  by  connivance  with  a  clerk,  operator,  messenger  or 
other  employee  of  a  telegraph  or  telephone  company.  The 
same  punishment  may  be  meted  out  to  the  operator  or  other 
employee  of  the  telegraph  or  telephone  company  who  wilfully 
divulges  to  any  one  but  the  person  for  whom  it  was  intended 
the  contents  or  nature  of  any  message  or  despatch  intrusted  to 
him  for  transmission  or  delivery.  The  same  penalties  attach  to 
refusal  or  neglect  of  any  employee  to  duly  transmit  or  deliver 
such  message,  or  the  aiding  or  abetting  of  any  unlawful  business 
or  traffic.  Someone  suggests  that  this  law  will  settle  the  ques- 
tion whether  a  woman  can  keep  a  secret. 


Volt-meters,  or  pressure  indicators,  are  very  important  in- 
struments in  the  operation  of  lights,  and  as  they  are  liable  to  get 
out  of  adjustment  from  various  causes,  it  would  be  well  to  have 
them  frequently  compared  with  a  standard.  A  very  slight 
cause  may  result  in  throwing  a  volt-meter  out  of  adjustment. 
The  writer  knows  of  an  instance  where  a  small  spider,  having 
got  into  the  case  in  some  mysterious  manner,  left  a  thread 
across  the  space  within  which  the  needle  swings,  which  made  a 
difference  of  about  i  volt  in  the  reading.  A  little  dust  will  get 
in  and  clog  the  pivot ;  and  more  especially,  the  cheap  instru- 
ments which  are  supplied  with  small  plants,  although  quite  good 
enough  to  run  by,  have  not  been,  as  a  rule,  carefully  made,  or 
calibrated,  and  so  are  quite  seriously  faulty  sometimes.  It  is  the 
same  thing  as  with  a  watch.  A  Waterbury  $2.50  will  probably 
keep  excellent  time  for  several  months,  and  then  simply  wear 


out,  because  the  material,  although  worth  'he  $2.50,  was  cheap. 
Keep  your  plant  up  to  the  mark ;  spend  a  little  money  on  it,  and 
the  popularity  of  the  light  will  repay  the  cost.  Save  a  $5  bill  in 
small  ways,  by  neglecting  to  keep  it  up,  and  your  customers  will 
become  dissatisfied  and  put  your  lights  away. 


A  SUCCESSFUL  test  was  made  a  few  days  ago  of  a  new  engine, 
built  at  the  Grand  Trunk  shops  in  Montreal,  embodying  im- 
provements which  give  greatly  increased  power  with  economy 
of  fuel.  There  are  two  cylinders,  one  of  19  inches  and  the  other 
of  29  inches,  so  arranged  that  the  steam  is  used  in  the  larger 
one  after  it  has  done  duty  in  the  smaller.  The  steam  is  thus 
used  twice,  and  in  such  a  way  that  very  little  of  its  force  is  lost. 
In  the  test  the  new  engine  drew  forty-six  loaded  cars  from  Mon- 
treal to  Brockville,  a  distance  of  125  miles,  with  a  consumption 
of  4)4  tons  of  coal,  an  average  of  1.66  pounds  of  coal  per  car 
per  mile,  on  an  up  grade,  which  is  considered  by  the  railway 
officials  a  reniarkable  achievement.  An  ordinary  engine  haul- 
ing half  the  number  of  cars  the  same  distance  usually  consumes 
at  least  five  tons  of  coal.  The  engine,  on  the  return  trip,  took 
fifty-six  cars.  On  iis  second  trip  the  engine  drew  41  and  50 
cars  respectively.  A  number  of  prominent  officials  accompanied 
the  engine  on  the  trial  trip.  This  compound  principle,  as  ap- 
plied to  locomotives,  is  covered  by  patents  secured  throutjh  .Sid 
ney  Stevens,  of  Brockville,  travelling  representative  of  the  Rhode 
Island  Locomotive  Works,  of  Providence,  R.  I.  It  seems  to 
promise  a  revolution  in  the  construction  of  railway  engines. 


It  is  ot  great  importance  to  electric  lighting  stations  that  the 
pressure  all  over  the  system  should  be  sensibly  the  same,  and 
equal  at  all  loads.  It  is,  of  course,  practically  impossible  to  so 
arrange  the  system  of  primary  wires  and  transformers  if  alter- 
nating currents  be  used,  and  the  ifiains  and  feeders  if  direct  cur- 
rents be  used,  as  that  there  shall  be  exactly  the  same  electrical 
pressure  on  the  lamps,  at  every  distributing  point  ;  but  a  careful 
laying  out  of  such  a  system  can  always  result  in  obtaining  a  very 
small,  and  comparatively  negligible  difference.  The  wiring  of 
a  town  or  building  is  really  a  very  potent  factor  in  the  future 
operation  of  the  lights,  and  is  deserving  of  quite  as  carefnl  cal- 
culation as  any  other  feature ;  in  fact,  possibly  more  money  is 
wasted,  and  more  serious  faults  made,  in  the  -figuring  of  the 
mains,  feeders,  etc.,  than  in  almost  any  other  way.  This  seems  a 
rather  bold  statement,  but  a  little  consideration  will  shew  its 
force.  Consider  a  very  simple  case.  Lamps  placed  around  the 
circumference  of  a  circle,  with  the  generator  at  the  center,  and 
a  main  primary  leading  from  the  generator  to  two  poinrs  on  the 
circle,  at  opposite  ends  of  a  diameter.  The  lamps  are  1 10  volts, 
and  the  generator  gives  1215  volts,  which  allows  a  drop  of  15 
volts  between  generator  and  lamps.  In  this  case,  as  the  gen- 
erator is  equi-distant  from  the  center  of  distribution,  the  mains 
in  every  direction  may  be  the.same  size,  to  give  the  same  result- 
ant pressure  at  the  lamps;  but  taking  another  case,  which  more 
closely  represents  conditions  practically  obtaining,  shews  the 
necessity  for  careful  calculation.  Take  a  square  with  the  ccners 
A,  B,  C,  D;  the  generator  situated  at  A,  and  the  lamps  in 
bunches  at  B,  C  and  D.  Assume  the  same  number  of  lamps  in 
each  bunch.  Then  the  distance  from  A  to  C  is  almost  half  as 
long  again  as  A  to  B,  or  A  to  D.  Everybody  knows  that  the 
size  of  wire  to  carry  a  certain  current,  with  a  certain  initial 
pressure,  has  to  be  greater  as  the  distance  increases,  and  less  as 
the  distance  diminishes ;  so  that  the  wire  between  A  and  C 
should  be  larger  than  the  wire  between  A  and  B,  or  A  and  D. 
Now,  we  have  above  15  volts  that  we  can  drop  between  the 
generator  and  the  lamps.  Suppose  we  find  that  number  o  wire 
will  carry  all  the  current  required,  and  drop  15  volts  over  the 
distance  A  B;  then  it  is  evident  that  it  will  drop  more  than  15 
volts  between  A  and  C,  so  that  if  we  use  o  wire  between  A  and 
C,  our  lamps  at  C  will  not  get  1 10  volts,  so  that  they  w^U  not  be 
burning  at  proper  candle  power,  and  customers  will  kick.  On 
the  other  hand  if  number  o  wiie  suffices  to  drop  15  volts  between 
A  and  C,  then  it  will  not  drop  so  much  between  A  B  or  A  D, 
and  if  we  use  No.  o  here,  the  lamps  will  have  more  than  no 
volts — will  burn  quite  brilliantly,  but  will  burn  out  before  their 
time,  resulting  in  another  kick.  It  is  quite  usual  to  run  a  pair 
of  mains  direct  from  the  generator,  along  ,ill  the  streets  perhaps 
to  a  distance  of  three-fourths  of  a  mile  from  the  power  house, 
and  to  tap  transformers  on  to  this  wherever  lights  are  required. 
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without  any  reference  whatever  to  centers  of  distribution,  or  the 
many  dififerent  pressures  resulting  at  the  lamps.  Let  us  consider 
what  this  means.  Take  a  line  A,  F,  and  divide  it  into  equal 
parts  at  the  points  B,  C,  D,  E ;  let  each  of  these  part§  be  200 
feet  long.  The  generator,  giving  125  volts  is  at  A,  and  at  each 
of  the  points  B,  C,  D,  E,  F  is  situate,!  a  bunch  of  lampj,  requir- 
ing say  10  amperes  altogether,  at  1 10  volts.  So  that  the  gen- 
erator has  to  supply  altogether  50  amperes.  The  usual  mode  of 
running  this  wire  is  as  above  described,  to  carry  one  size  all  the 
way  from  A  to  F,  tapping  off  at  intervals ;  and  if  any  calculations 
at  all  are  made,  which  is  doubtful,  they  are  made  thus — What 
size  of  wire  will  carry  50  amperes  over  a  distance  of  1,000  feet 
(A  to  F)  dropping  15  volts.?  The  proper  size  on  this  basis  is 
35,000  circ.  mils.,  or  nearly  No.  5  B  &  S  gauge.  Now,  if  this 
wire  be  run  the  results  will  be  as  follows — remembering  that  the 
wire  has  to  carry  50  amperes  between  A,  B;  40  between  B,  C; 
30  between  C,  D  ;  20  between  D,  E,  and  10  between  E,  F.  At 
any  moment,  when  all  the  lamps  are  burning  and  the  generator 
voltage  is  the  proper  125,  (direct  current  is  assumed,  but  the 
theory  is  just  the  same  for  alternating  at  a  higher  voltage),  the 
pressure  at  the  lamps  at  F  will  be  no,  as  it  should  ;  at  E  it  will 
be  1 13 ;  at  D  it  will  be  1 16  ;  at  C  it  will  be  1 19,  at  B  122  volts. 
Thus  the  lamps  everywhere  but  at  F,  will  be  burning  at  far  too 
high  pressure,  and  will  burn  out  in  a  very  short  time.  Some 
authorities  state  that  every  one  per  cent,  too  high  voltage  re- 
duces the  life  of  the  lamp  15  per  cent.  The  above  is  certainly  a 
rather  exceptional  case,  but  in  a  modified  form  actually  occui red 
within  the  writer's  experience.  Suppose  that  the  wire  had  been 
calculated  to  carry  the  50  amperes  as  far  as  D,  dropping  the 
15  volts;  then  the  lamps  at  D  would  have  110  volts;  those  at 
E  and  F  would  have  too  little;  while  those  at  B,  C  would  have 
too  much.  E  would  have  108;  F,  106;  C,  112  and  B,  114  volts- 
Here  we  have  some  not  up  to  candle  power,  and  the  others  burn- 
ing out.  There  has  been  enough  shewn  to  prove  that  the  care- 
ful calculation  of  the  wiring  of  a  system  is  of  the  highest  im- 
portance, and  that  slap-dash  methods  of  guessing  at  wires  are 
almost  sure  to  be  disastrous.  It  is  too  usual  to  conclude  that 
No.  16  will  be  the  proper  size  for  inside  wiring,  irrespective  of 
the  oulside  pressure.  A  case  came  recently  under  the  notice  of 
the  writer,  where  the  contractor,  out  of  the  honest  intention  to 
give  good  square  work  for  his  money,  increase  d  the  size  of 
the  wires  all  around,  thinking  that  nobody  could  complain  if 
hf  put  up  No.  6  where  he  had  contracted  for  No.  8.  His  honesty, 
not  to  say  his  beautiful  ignorance,  resulted  in  burning  out  lamps 
in  all  directions.  The  fact  is  that  hundreds  of  dollars  are  wasted 
by  guessing  at  wires,  and  hundreds  of  lamps  are  burned  out  by 
excessive  pressures.  In  quite  a  small  village  the  wiring  system 
is  as  capable  of  scientific  calculation  as  in  a  large  town ;  and  ex- 
perience and  care  can  save  money  in  this  way  as  in  every  other. 
It  would  certainly  pay  electrical  men  to  have  their  systems  over- 
hauled and  put  in  order. 


In  view  of  the  approaching  convention  of  the  Canadian 
Electrical  association  at  Ottawa,  and  of  the  American  Street 
Railway  Association  at  Montreal,  the  effort  has  been  made  to 
make  the  present  number  of  the  Electrical  News  one  of 
special  character.  A  largely  increased  edition  has  been  printed 
in  order  that  copies  may  be  placed  in  the  hands  of  every  dele- 
gate to  these  conventions,  as  well  as  of  manufacturing  and  other 
concerns  who  should  be  interested  in  acquainting  themselves  of 
the  progress  which  is  taktng  place  in  the  applications  of  steam 
and  electricity.  It  is  hoped  that  the  readers  of  this  number, 
whether  casual  or  regular,  will  find  the  contents  of  both  reading 
and  advertisement  pages  of  more  than  usual  interest.  If  you 
are  not  a  subscriber,  remember  that  for  only  one  dollar  per  year 
you  may  enjoy  that  privilege.  If  you  are  not  an  advertiser,  it 
will  pay  you  to  become  one. 


NOTES  ON  AN  INTERESTING  STEAM  PLANT  AT 
MONTREAL. 

A  representative  of  the  Electrical  News  recently  called  on 
the  superintendent  and  chief  engineer  of  the  Board  of  Trade 
building,  Montreal,  Mr.  J.  J  York,  and  it  was  with  much  pleasure 
he  saw  the  neatness  and  brightness  in  the  power  and  boiler 
rooms. 

In  the  pumping  rooms  are  two  Davidson  steam  pumps,  24  x 
14x24    which    run   the  three    passenger  elevators.  These 


elevators  carry  4,000  passengers  daily  during  the  summer  months. 
The  pumps  pump  the  water  over  and  over  again  and  only  60 
gallons  per  week  are  wasted.  Two  feed  pumps  (Davidson)  are 
in  use  and  one  Otis  feed  water  heater,  which  receives  water  from 
the  city  mains  and  delivers  it  to  the  boilers  at  210°  Fr.  The 
only  circulating  hot  water  supply  system  used  in  the  city  is  used 
here.  It  is  so  arrariged  that  hot  water  may  be  had  from  any  of 
the  170  hot  water  taps  at  once,  while  in  other  buildings  you  have 
to  wait  till  the  water  arises  from  the  basement.  The  tempera- 
ture in  the  hot  water  tank  is  regulated  by  Power's  temperature 
regulator. 

The  building  is  lighted  by  a  private  electric  plant,  supplying 
light  to  1400  lights.  The  system  is  divided  into  ten  sections, 
each  connected  to  one  switch  board,  and  so  arranged  that,  in 
case  of  an  accident,  light  can  be  had  by  connecting  to  the  Royal 
Electric  Co.'s  wires.  The  building  is  wired  for  2%  loss  at  52 
volts,  and  all  wires  are  rubber  covered  cable  laid  in  armored 
conduit. 

In  the  power  room  are  three  engines  and  three  generators. 
The  engines  are  Robb-Armstrong,  Class  A.  lojl^  x  12  x  260. 
The  generators  are  Edison  compound  wound  30  k.  w.  A  new 
switch  board  has  just  been  built  in  the  power  room,  having 
Weston  volt  metres  and  Edison  ametres.  New  brass  railings 
have  just  been  put  around  the  engines  and  generators  giving 
them  a  nice  appearance.  A  10  h.  p.  Sprague  motor  drives  a  fan 
which  supplies  air  to  the  boilers,  where  hard  coal  screenings  are 
used  for  fuel.  The  motor  is  controlled  by  a  damper  regulator 
connected  with  the  starting  box,  so  that  when  steam  is  up  and 
no  air  is  required  the  motor  and  fan  will  be  at  rest,  and  when 
steam  goes  down,  needing  more  air  for  the  fires,  a  weight  slowly 
descends  automatically,  at  the  same  time  pulling  a  cord  attached 
to  the  handle  of  the  starting  box,  which  sets  the  motors  and  fan 
agam  in  motion  till  the  required  steam  is  up.  This  automatic 
invention  does  not  require  any  attention  from  the  fireman.  This 
invention  originated  in  the  fertile  brain  of  Mr.  York  and  is  one  he 
may  well  feel  proud  of. 

In  the  boiler  room  are  three  boilers,  r8  feet  long  hy  feet 
diameter.  They  are  multitubar  and  have  an  average  pressure 
of  90  lbs.  Mr.  Yoik,  after  experiments  with  mixtures  of  hard 
and  soft  coal  screenings,  has  decided  to  stick  to  hard  coal 
screenings. 

In  the  kitchen  of  the  restaurant  next  to  the  power  room  is  a 
2}4  h.  p.  Ball  motor  which  drives  a  30"  Blackman  fan  which  can 
change  the  atmosphere  of  the  kitchen  three  times  a  minute. 
The  kitchen  is  the  best  ventilated  in  the  city.  The  power  of 
the  fan  was  clearly  demonstrated  to  the  reporter  by  Mr.  York. 
He  closed  all  the  windows  and  doors  with  the  exception  of  one, 
and  then  speeded  the  motor  to  its  utmost  capacity.  The  air 
was  drawn  so  quickly  out  of  the  kitchen  that  the  reporter  found 
it  almost  impossible  to  close  the  open  door  against  the  rush  of 
air  from  outside. 

Mr.  York  is  experimenting  on  an  electric  heater  for  a  tea- 
broker  of  the  city.  He  is  making  it  of  German  silver  insulated 
with  mica  and  is  pleased  with  results.  He  says  he  can  heat  two 
quarts  of  water  in  ten  minutes  and  not  burn  out  the  heater. 
Mr.  York,  as  President  of  the  C.  A.  S.  E.  goes  to  Ottawa  to  the 
convention  this  month. 


PERSONAL. 

Dr.  McMaster  has  been  appointed  principal  of  the  Toronto  Technical 
School  Board,  at  a  salary  of  $700  per  year. 

Mr.  W.  F.  Clockenberg,  electrician,  of  Niagara-on-the-Lake,  was 
married  recently  at  Toronto,  to  Miss  Sherrin. 

Mr.  J.  J.  Wright,  manager  of  the  Toronto  Electric  Light  Co.  has  also 
assumed  the  management  of  the  Hamilton  Electric  Light  &  Power  Co. 

Mr.  E.  B.  Merrill,  late  principal  of  the  Toronto  Technical  School,  has 
entered  the  employ  of  the  Westinghouse  Electric  Manufacturing  Co.,  Pitts- 
burgh, Pa. 

Mr.  E.  L.  Barr,  brother  to  Mr.  M.  D.  Barr,  formerly  manager  of  the 
Canadian  Edison  Co. ,  has  recently  been  appointed  secretary  of  the  Wallace 
Electric  Co.,  of  Chicago. 

Messrs.  John  W.  Mackay,  president  of  the  Postal  Telegraph  Co.,  and  C. 
R.  Hosmer,  superintendent  of  the  Canadian  Pacific  Telegraph  Co. ,  have 
recently  returned  from  a  trip  to  Alaska. 

At  the  recent  convention  of  the  Association  for  the  Advancement  of  Science, 
held  at  Springfield,  Mass.,  Prof.  Galbraith,  principal  of  the  School  of  PracU- 
cal  Science,  Toronto,  was  elected  secretary  of  the  Mechanical  Science  and 
Engineering  section. 
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LOCATION  OF  GROUNDS  IN  ARMATURES,  FIELDS,  ETC.* 

By  Clarence  E.  Giffokd. 

If  the  work  can  be  performed  in  a  very  ciuiet  room,  two  or 
three  cells  of  battery,  a  telephone  receiver  and  connecting  wires, 
comprise  the  necessary  apparatus.  In  some  cases  two  "table 
binding  posts"  and  a  foot  or  two  of  No.  18  or  No.  20  bright  iron 
wire  will  be  a  convenient  addition.  Where  noise  will  not  per- 
mit of  the  use  of  a  telephone,  a  dead-beat  reflecting  galvano- 
meter, a  milli-voltmeter,  or  some  other  form  of  delicate  and 
rapid  working  visual  indicator,  must  be  used  instead.  If  an 
armature  is  to  be  tested  without  removing  it  from  the  machine, 
connection  with  the  battery  may  be  made  through  the  brushes, 
first  making  certain  that  the  short-circuiting  switch  is  open,  if 
dealing  with  an  arc  machine.  The  points  of  connection  with 
the  battery  need  not  be  diametrically  opposite,  and  may  be 
made  by  the  wires  being  firmly  pressed  against  the  commutator 
by  an  assistant,  if  more  convenient. 

Good  electrical  contact  between  metallic  surfaces  can  better 
be  secured  by  cleaning  the  same  thoroughly  with  kerosene, 
which  removes  foreign  matter,  and  is  so  fluid  that  it  will  in  no 
way  interfere  with  perfect  contact,  when  moderate  pressure  is 
applied.  Especially  when  making  measurement  of  resistance  of 
armature  sections,  it  is  even  advisable  to  have  the  suiface  of  the 
commutator  quite  wet  with  kerosene  during  the  operation,  as 
this  avoids  trouble  from  grease  or  dirt  which  might  get  on  the 
surface  from  handling,  subsequent  to  cleaning,  and  it  also  pre- 
vents the  contact  points  becoming  oxidized  by  any  sparks  which 
may  occur  at  the  moment  of  breaking  contact.  True,  the  oil 
is  an  insulator,  but  we  use  it  in  this  case  as  a  detergent  simply. 

Connection  bemg  made  between  battery  and  commutator, 
first  determine  whether  the  armature  circuit  is  complete  through- 
out. If  the  circuit  is  complete,  a  click  will  be  heard  in  the  tele- 
phone when  the  two  terminals  of  the  same  are  brought  in  con- 
tact with  any  two  contiguous  bars  of  the  commutator,  or  when 
contact  is  broken.  If  an  open  circuit  exists  on  either  side  of 
the  circuit,  of  course  no  sound  will  be  heard  in  the  telephone 
when  used  on  that  side,  e.xcept  when  connection  is  made  or 
broken  by  it  between  the  bars  lying  on  opposite  sides  of  the 
break.    See  Fig.  i. 

Close  any  open  circuit  temporarily  by  bridging  between  the 
two  bars  with  a  drop  of  solder.  Two  or  more  breaks  can  evi- 
dently be  located  by  suitably  shifting  the  battery  contacts  and 
searching  as  before.  Open  circuits  will,  of  course,  when  an 
armature  continues  in  work,  soon  cause  burns  between  the  bars 


Fig.  I.  Fig.  2. 


that  will  indicate  unmistakably  their  location.  Having  closed 
any  open  circuits,  and  the  battery  being  connected  to  two  points 
of  the  commutator,  approximately  opposite  each  other,  one  ter- 
minal of  the  telephone  is  connected  to  the  armature  shaft,  or 
frame  of  the  machine,  and  the  other  terminal  is  drawn  com- 
pletely around  over  the  surface  of  the  commutator,  while  the 
telephone  is  held  to  the  ear.  If  only  one  ground  exists,  two 
balancing  points,  or  points  giving  the  least  noise  in  the  telephone) 
will  be  found. 

In  an  armature  of  ordinary  construction,  one  of  the  points  so 
found  will  be  on  the  bar  nearest  the  real  ground,  while  the  other 
balancing  point  bears  what  might  be  termed  a  "bridge  relation" 
to  the  first,  being  at  practically  the  same  potential  ;  the  arma- 
ture itself  forming  in  reality  a  veritable  Wheatstone  bridge. 

Now,  shift  the  points  of  battery  contact  a  few  bars  either  vvay, 

•Abstract  of  a  paper  read  before  the  American  Institute  , of  Electrical  Engineers, 
Niagara  Falls,  June  26-30,  1895. 


and  the  true  ground,  if  but  one  exists,  will  be  indicated  in  pre- 
cisely the  same  position  as  before,  while  the  other  balancing 
point  will  shift  every  time  the  battery  contacts  are  shifted.  See 
Fig.  2. 

If  two  grounds  exist,  two  balancing  points  will  be  found,  as 
before,  but  both  points  will  shift  more  or  less  when  the  battery 
contacts  are  shifted,  provided  the  grounds  lie  on  opposite  sides 
of  the  same  battery  contact. 

In  the  case  of  one  ground,  having  determined  its  location  ap- 
proximately, fix  it  as  closely  as  may  be  by  making  and  breaking 
contact  with  the  telephone  terminal  on  each  of  the  more  quiet 
bars,  separately,  until  by  comparison,  the  two  giving  the  faintest 
clicks  are  determined.  If  your  hearing  has  served  you  correctly 
these  two  bars  lie  nearest  the  trouble,  the  fainter  one  being  the 
nearer.    Prove  the  non-existence  of  a  second  ground  by  placing 


Fig.  3.  Fig.  4. 

one  of  the  battery  contacts  on  the  firgt  bar  to  the  right  of  the  ap- 
parently permanent  balancing  point  just  found,  and  then  on  the 
first  bar  to  the  left  of  said  point,  the  other  contact  being  nearly 
diametrically  opposite.  This  balancing  point  should  still  re- 
main unchanged  if  no  other  ground  exists. 

The  next  step  is  to  connect  the  battery  to  these  two  bars  just 
fixed  upon  as  lying  nearest  the  trouble.  The  armature  still  forms 
a  "bridge,"  the  portion  included  between  the  two  contiguous 
bars  to  which  the  battery  is  now  connected  forming  the  one 
side,  and  the  remainder  of  the  armature,  the  other  side.  See 
Fig.  3- 

One  of  the  telephone  terminals  is  now  connected  to  the  shaft 
as  before,  and  the  other  terminal  again  drawn  around  the  com- 
mutator. If  the  balancing  point  is  found,  say  one-sixth  to  one- 
half,  the  long  way  round  from  one  battery  contact  to  the  other 
(these  contacts  being  on  two  contiguous  bars),  the  trouble  lies  in 
the  coil  between  those  two  bars,  and  the  point  of  trouble  divides 
the  coil  in  the  same  ratio  as  the  balancing  pomt  divides  the  re- 
mainder of  the  armature,  the  ground  and  the  balancing  point 
being  respectively  nearest  the  same  battery  contact.  If  the 
balancing  point  falls  on  the  same  bar  as  one  of  the  battery  con- 
tacts, the  ground  is  located  on  that  bar  or  on  the  lead  between 
it  and  the  armature,  provided  the  balancing  point  is  found  to  be 
upon  the  same  bar  when  the  battery  contacts  are  both  shifted 
one  bar  to  the  right  or  the  left  of  their  original  position.  See 
Fig.  4. 

If  the  balancing  point  appears  to  be  found  within  three  or  four 
bars  from  one  of  the  contacts,  the  precaution  should  be  taken  to 
test  its  correctness  by  moving  both  battery  contacts  one  bar  to- 
ward the  balancing  point.  If  the  trouble  was  between  the 
battery  contacts  when  in  their  previous  position,  this  shifting  of 
the  contacts  will  now  throw  the  balancing  point  clear  around 
on  to  the  contact  which  was,  in  the  previous  position,  farthest 
away  fronri  the  balancing  point.  If,  on  the  contrary,  the  balanc- 
ing point  remains  unmoved  by  this  shifting  of  the  battery  con- 
tacts. It  shows  that  this  balancing  point  is  the  point  nearest  the 
real  ground,  and  that  the  ear  was  deceived  in  its  first  supposed 
approximation,  which,  with  due  care,  however,  is  not  likely  to 
occur. 

If  such  error  had  been  made,  the  new  point,  as  indicated,  to- 
gether with  first  the  bar  on  one  side  of  it,  and  then  on  the  other, 
must  be  tried  as  points  of  battery  contact ;  or  much  better,  make 
a  new  start  with  the  contacts  nearly  at  opposite  sides  of  the 
commutator  and  proceed  as  before.  A  single  20,000  ohm 
ground  on  a  one  ohm  armature  should  be  located  accurately  in 
not  over  three  minutes,  in  a  quiet  100m.    High  resistance 
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jjrounds  require  more  battery  and  more  care.  Armatures  of 
very  low  resistance  also  offer  greater  difficulty. 

Where  two  grounds  are  found  to  exist,  as  indicated  by  the 
change  of  location  of  both  balancing  points,  under  the  condi- 
tions before  stated;  when  the  battery  contacts  are  shifted,  the 
following  mode  of  procedure  will  answer  the  purpose  well,  and 
is  simple.  Fix  the  battery  contacts  at  .my  two  points  of  the 
commutator  nearly  opposite  each  other,  preferably  at  points  to 
be  determined  by  trial,  that  will  cause  the  balancing  points  to 
fall  nearly  diametrically  opposite  to  each  other,  and  determine 
and  mark  the  two  balancing  points,  as  then  shown.  Now  place 
the  battery  contacts  on  the  balancing  points  just  found.  If  only 
one  ground  exists,  the  two  balancing  points  and  one  battery 
contact  will  all  be  coincident  in  one  point.  If  two  grounds 
exist,  both  balancing  points  will  be  shifted  from  their  former 
position.  Open  the  armature  circuit  by  unsoldering  one  of  the 
ends  of  a  coil  connecting  with  the  lead  of  the  bar  that  is  marked 
in  the  first  part  of  this  test,  as  one  of  the  balancing  points. 
Place  one  of  the  battery  contacts  on  the  armature  shaft,  and  the 
other  on  the  marked  balancing  point  that  is  farthest  from  the 
point  where  the  circuit  has  been  opened.  Next  place  one  tele- 
phone terminal  on  the  first  bar  to  the  right  of  the  opened  wire, 
and  draw  the  other  terminal  from  the  same  point,  toward  the 
right,  over  the  surface  of  the  commutator,  The  telephone  will 
be  absolutely  silent  until  the  moving  terminal  has  just  passed 
the  ground  nearest  to  it^  and  strikes  the  first  bar  beyond  the 
same,  when  it  will  click.  This  ground  lies  in  the  coil  between 
this  first  bar  giving  a  click  and  the  one  passed  just  previously, 
or  else  in  the  said  previous  bar. 

The  other  ground  is  obviously  to  be  located  m  a  siinilar  man- 
ner, by  placing  one  telephone  terminal  on  the  bar  just  to  the  left 
of  the  open  wire,  and  from  that  point  searching  toward  the 
left  with  the  other  terminal.  Only  in  cases  where  one  ground 
is  of  very  low,  and  one  of  very  high  resistance,  will  any  diffi- 
culty be  experienced  in  locating  both  accurately  before  either  is 
removed. 

The  coils  thus  indicated  may  have  their  terminals  unsoldered, 
when  it  can  be  readily  ascertained  with  each,  whether  the  ground 
be  in  the  coil  or  in  the  bar  just  preceding  it. 

If  scientifically  inclined,  or  if  otherwise  preferable,  the  circuit 
may  be  opened  at  a  point  somewhere  midway  between  the  two 
indicated  coils  instead  of  disconnecting  those  coils,  and  the 
exact  location  of  each  ground  determined  as  follows  :  Take  a 
piece  of  "  broom  wire "  about  eighteen  inches  long,  new  and 
clean,  screw  the  ends  firmly  into  two  clean,  brass  table  binding 
posts,  and  into  the  other  holes  of  the  same  posts  screw 
the  battery  terminals.  Have  an  assistant  press  the  corners  of 
the  bases  of  the  binding  posts  into  very  firm  contact  with  the 
two  bars  that  lie  at  the  ends  of  the  indicated  coil,  observing  the 
directions  previously  given  for  securing  clean  contact.  Place 
one  telephone  terminal  in  contact  with  the  shaft,  and  with  the 
other  find  the  balancing  point  on  the  wire.  This  point  will 
indicate  the  relative  position  of  the  ground  in  the  coil,  or  com- 
mutator bar,  as  the  case  may  be.  If  more  than  two  grounds 
were  suspected,  the  two  lying  the  farthest  apart  would  be  ap- 
proximately located  by  the  first  part  of  the  two-ground  process, 
and  if  these  coils  were  not  disconnected  before  proceeding 
farther,  it  would  be  well  to  make  two  openings  in  the  circuit, 
close  to  and  lying  between  these  outer  grounds  ;  then  locate 
definitely  these  two  extreme  grounds,  and  proceed  with  the  re- 
maining section  somewhat  as  with  a  complete  armature,  except 
that  you  would  commence  by  connecting  the  battery  to  the  ter- 
minals of  this  section,  and  would  then  bridge  the  telephone  from 
the  shaft  to  the  different  portions  of  the  section,  and  would  com- 
plete the  process  by  applying  the  remainder  of  the  two-ground 
test. 

In  dealing  with  a  cross  connected  Gramme  ring,  an  obvious 
change  would  be  made  in  the  points  of  application  of  the  battery ; 
and  as  many  points  of  apparent  trouble  would  be  indicated  as 
there  were  series  of  cross-connections. 

After  location  of  these  points  it  would  be  necessary  to  use  the 
auxiliary  wire  loop,  as  before  described,  between  these  points,  to 
determine  which  is  nearest  the  trouble.  This  fact  being  deter- 
mined, it  would  in  case  of  a  sinf>le  ground  (indicated  by  the 
permanency  of  the  balancing  point)  become  necessary  to  remove 
the  cross-connections  from  two  bars  before  proceeding  further. 


The  auxiliary  wire  loop  would  properly  be  used  to  complete  the 
process. 

The  ordinary  "closed  coil"  ring  or  drum  armatures  are  types 
to  which  these  methods  are  directly  applicable. 

The  sections  of  open  coil  armatures  would  receive  the  same 
treatment  as  field  coils. 

Whenever  necessary  to  deal  with  wet  grounds  in  testing,  it  is 
better  to  make  at  least  four  tests,  reversing  the  battery  afier  each 
test,  and  taking  the  mean  of  the  four  determinations. 

Field  coils,  also  any  wires  of  uniform  cross-section,  the  ex- 
tremities of  which  are  accessible,  and  within  a  reasonable  dis- 
tance of  each  other,  can  of  course  be  easily  tested  for  grounds  by 
soldering  or  firmly  clamping  a  bare  wire  of  suitable  size  between 
the  extremities  of  the  conductor  to  be  tested,  applying  a  battery 
to  the  junctions,  and  bridging  with  a  telephone  between  the  bare 
wire  and  the  object  upon  which  the  conductor  is  grounded. 
This  will  give  only  the  location  of  a  single  ground,  or  the  "  re- 
sultant"  of  two  grounds.  A  "T.-H."  rheostat  should  have  the 
battery  connected  to  the  two  extremities,  and  the  point  of  apparent 
ground  determined  by  bridging  with  a  telephone  between  the 
frame  and  the  several  contact  plates.  Then  apply  the  battery 
to  the  frame  and  point  of  apparent  ground,  connect  one  terminal 
of  the  telephone  with  each  extremity  successively,  and  search 
from  it  toward  the  center  with  the  other  terminal,  as  in  the  case 
of  searching  for  two  grounds  in  an  armature. 

In  determining  the  location  of  grounds  that  are  of  very  low  re- 
sistance, a  good  induction  coil  similar  to  that  used  in  the  Blake 
transmitter  may  be  used  with  advantage  in  connection  with  the 
telephone  receiver.  The  receiver  is  placed  in  circuit  with  the 
secondary  of  the  coil,  and  the  "  bridging  "  is  done  with  the  prim- 
ary. With  high  resistance  grounds  the  best  results  are  obtained 
by  using  the  receiver  only. 


MOONLIGHT  SCHEDULE  FOR  SEPTEMBER. 


Day  of 
Month. 

Light. 

Extinguish. 

No.  of 

Hours. 

H.M. 

H.M. 

H.M. 

I  

A.M.  12.40 

A.  M.  4.30 

3-50 

II  1.40 

It  4.30 

2.50 

3  

11  2.30 

M  4.30 

2.00 

4  

No  light. 

No  light. 

5  

No  light. 

No  light. 

6  

No  light. 

No  light. 

7  

P.  M.  6.40 

P.  M.  8.40 

2.00 

8 

II  6.40 

11  9.20 

2.40 

9  

11  6.40 

II  9.40 

3.00 

10  

II  6.46 

II  10.20 

340 

II  

11  6.40 

II    1 1. 00 

4.20 

II  6.40 

II  12.00 

5.20 

13  

II  6.30 

A.M.   1. 00 

6.30 

14  

II  6.30 

II      1. 10 

6.40 

IS  

"  6.30 

n  2.20 

7.50 

16  

11  6.30 

II  3.40 

9.10 

17  

II  6.20 

II  4.50 

10.30 

18  

11  6.20 

II  4.50 

10.30 

19  

II  6.20 

II  4.50 

10.30 

20  

11  6.20 

II  4.50 

10.30 

II  6.20 

II  4.50 

10.30 

22  

II  6.20 

II  4.50 

10.30 

23  

II  6.20 

II  4.50 

10.3c 

24  

II  8.00 

II  5.00 

9.00 

25   

II  9.10 

II  5.00 

7.50 

26  

11  10.30 

II  5.00 

6.30 

27  

11  11.00 

11  5.00 

6.00 

28 

"  11-30 

II  5.00 

5-30 

29  

II  5.00 

30  

A.M.  12.40 

1  4.20 

Total, 

172.30 

Since  ttie  publication  of  the  article  relating  to  the  Sault  Ste.  Marie  Canal, 
which  appeared  in  our  August  issue,  we  have  been  informed  that  half  the 
motors  required  for  operating  the  canal  gates  were  supplied  by  Messrs. 
Ahearn  &  Soper,  of  Ottawa. 

Referring  to  the  article  published  in  the  Electrical  News  for  August, 
of  the  electrical  apparatus  employed  in  connection  with  the  Sault  Ste. 
Marie  Canal,  a  communication  has  been  received  from  Mr.  J.  B.  Spence. 
Government  Engineer,  stating  that  he  has  visited  the  work  since  the  publi- 
cation of  the  article  referred  to,  and  by  trial  has  found  the  valves  and  gates 
to  open  and  close  (with  all  caution)  in  from  45  to  50  seconds.  The  lock 
filled  in  barely  7  minutes,  and  discharged  in  barely  5  minutes,  being  in  less 
time  than  the  estimate  made  in  Mr.  Spence's  report. 
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AN  INGENIOUS  ELECTRICAL  DEVICE. 

A  NOVEL  and  interesting  application  of  electric  power  has 
recently  been  made  in  Ottawa,  Ont.,  in  an  elevator  for  boats, 
constructed  by  the  Ottawa  Canoe  Club.  This  club  has  its 
headquarters  in  a  prettily  designed  and  well  appointed  boat- 
house,  built  on  a  ledge  of  rock  and  against  a  high  bluff  well 
known  as  "  Rockcliffe,"  situated  on  the  Ottawa  River,  a  short 
distance  from  the  city  and  easily  reached  by  the  electric  railway. 

The  Ottawa  River  rises  every  spring  to  a  height  of  10  to  15 
feet  above  the  average  summer  level,  consequently  the  club 
house  had  to  be  perched  quite  high  up  the  hill.  At  this  time 
the  lower  sills  lie  some  eighteen  feet  above  the  water.  Under 
these  conditions  the  transfer  of  the  skiffs  and  canoes  between 
the  boat-house  and  the  water  was  a  difficult,  slow  and  laborious 
process,  that  offset  to  a  large  extent  the  many  attractions  of  the 
place. 

This  season  the  Executive  decided  to  overcome  this  difficulty 
by  the  installation  of  an  elevator  or  "  lift,"  operated  by  elec- 
tricity, and  Mr.  A.  A.  Dion,  of  the  Ottawa  Electric  Co.,  who  is 
the  Honorary  Treasurer  of  the  club,  designed  and  had  con- 
structed under  his  immediate  supervision  the  apparatus  which  is 
now  used.  Its  operation  is  perfect.  The  boats  are  handled 
quickly  and  safely,  and  are  less  strained  than  they  were  when 
carried  by  hand. 
In  fact,  the  lift  is 
a  complete  suc- 
cess. 

The  apparatus 
consists  mainly  of 
a  framed  gang- 
way 10  feet  wide 
by  32  feet  long,  a 
skeleton  car,  an 
ordinary  worm 
geared  hoisting 
drum,  and  a  3  K. 
W.  500  volt  Edi- 
son motor.  The 
gangway,  which 
is  made  of  two 
heavy  timbers, 
with  lateral  ties 
and  braces,  forms 
an  inclined  plane 
extending  from 
the  lower  plat- 
form of  the  boat- 
house  to  the  wa- 
ter, into  which  it 
dips  at  an  angle 
of  about  45  de- 
grees. On  the  in- 
ner face  of  the 
side  timbers  of  this  gangway,  rails  of  2  inch  angle  iron  are 
fastened.  The  car  which  runs  upon  this  track  consists  of  an 
oblong  bed  frame,  from  two  sides  of  which  arms  made  of  2  inch 
by  Yz  inch  iron,  looped,  extend  upwards  at  an  angle  of  about  90 
degrees  from  the  bed-frame.  Slings  made  of  3  inch  rubber 
belting  are  suspended  between  the  top  corners  of  the  bed-frame 
and  the  tops  of  the  iron  arms,  forming  two  flexible,  elastic  sup- 
ports about  9  feet  apart,  intended  to  receive  the  boat.  This  car- 
riage is  mounted  on  four  independent  4  inch  cast  iron  wheels 
with  one  inch  flanges.  There  are  also  two  wheels  running  under 
the  rails  to  prevent  the  car  leaving  the  track. 

The  carriage  is  attached  to  the  drum  by  a  ^  inch  steel  cable 
running  over  sheaves  to  the  back  of  the  building,  where  the 
hoisting  apparatus  is  placed  under  the  floor.  The  motor  is 
belted  to  a  countershaft,  that  is  in  turn  belted  to  the  shaft  carry- 
ing the  worm. 

When  a  boat  is  to  be  raised  or  lowered,  the  motor  is  first 
started  on  a  loose  pulley.  The  drum  is  started  to  raise  or  lower 
the  car  by  means  of  a  belt  shifting  lever  placed  on  the  edge  of 
the  boat-house  platform.  The  car  stops  automatically  at  the 
top  and  bottom  of  its  allotted  course,  the  lower  stop  being  ad- 
justable to  suit  the  water  level. 

When  the  car  is  at  the  bottom,  its  highest  part  stands  about 
one  foot  under  water,  so  that  a  boat  may  be  floated  on  and  off. 


When  at  the  top  its  highest  part  stands  over  and  inside  the 
edge  of  the  platform,  so  that  a  boat  may  be  lifted  on  and  off 
easily.  It  will  be  understood  that  the  boats  are  carried  side  on, 
or  at  right  angles  to  the  line  of  traction.  The  speed  of  the  car 
is  about  75  feet  per  minute.  The  construction  and  operation  of 
the  apparatus  will  be  more  clearly  understood  from  the  accom- 
panying photograph,  for  which  the  writer  is  indebted  to  Mr.  J. 
A.  D.  Halbrook,  a  talented  amateur  photographer  and  a  mem- 
ber of  the  club. 

The  automatic  stop  device  is  an  ingenious  modification  of  the 
well  known  arrangement  of  a  nut  moving  along  a  screw  extend- 
ing from  the  drum  shaft,  and  is  very  positive  in  its  action. 

All  the  machine  work  was  done  by  Mr.  Geo.  Low,  and  the 
carpenter  work  by  Mr.  A.  Sparks. 


FIRING  STEAM  BOILERS. 

If  an  engineer  must  hire  the  fireman,  let  him  look  first  for  a 
sober  man  ;  next  see  that  he  is  neat,  careful  and  reliable;  next 
ascertain  if  he  wants  to  learn  something  new  each  day.  If  the 
man  is  a  "know-it-all"  it  will  not  do  to  take  him  into  the  fire 
room.  No  matter  what  his  other  qualifications  may  be,  he  will 
not  prove  a  financial  success.  His  introduction  to  the  coal  pile 
will  mean  a  considerable  hole  in  the  owner's  pocket  book. 

The  neA'  fireman,  if 
he  understands  his 
business,  and  espe- 
cially if  he  has  a 
new  boiler,  will 
start  a  slow  fire. 
He  will  be  easy  on 
that  boiler  for  a 
day  or  two  ;  he  will 
start  the  fire  with 
wood,  if  possible, 
as  that  fuel  can  be 
regulated  closer 
than  any  other 
form. 

For  a  medium 
sized  boiler,  say 
5x16  feet,  he  will 
be  very  lazy  in 
getting  up  steam 
the  first  day.  Pro- 
bably three  or  four 
hours  will  be  con- 
sumed in  getting 
up  the  pressure. 
While  this  is  being 
done  he  will  have 
a  good  look  at  every 
seam  and  every 
rivet  that  is  within 
his  reach.  He  will  take  pains  to  let  the  air  out  of  the  boiler  as 
soon  as  the  pressure  begins  to  start.  This  is  easily  done  by 
leaving  a  gauge  cock  or  two  open,  or  by  raising  the  safety  valve 
if  the  lever  variety  is  used. 

After  the  new  boiler  has  been  gradually  worked  up  to  a  pres- 
sure, he  will  let  it  stand  an  hour  or  two,  then  open  the  blow-off  at 
surface,  and  give  a  chance  for  all  the  oil  and  light  dirt  to  run 
out.  After  this  the  boiler  may  be  put  to  work  in  earnest,  and 
if  the  above  directions  be  followed  he  will  have  very  little 
trouble  from  leaky  seams  or  tubes, — Tradesman. 


BRITISH  STREET  RAILWAY  STATISTICS. 

An  English  paper  gives  the  following  statistics  of  the  street 
railways  of  Great  Britain  :  Altogether  37  civic  authorities  and 
110  companies  own  tramways  in  the  United  Kingdom.  On 
these  tramways  30,528  horses,  564  locomotives,  and  4,179  cars 
are  used.  The  number  of  men  employed  is  about  20,000.  The 
total  number  of  passengers  cairied  during  the  year  1894  was 
616,872,830.  The  gross  receipts  were  ^3,61  5,837,  and  the  net 
profit  ^758,781,  giving  a  return  of  5X  per  cent.,  or  an  increase 
of  I  per  cent,  on  the  previous  year. 

The  Condensed  Mill  Co.,  Truro,  N.  S. ,  are  putting  in  .t  30  horse- 
power Robb-Armstrong  engine. 
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CANADIAN  ELECTRICAL  ASSOCIATION. 

We  print  by  request  of  the  Executive  Commiltee  the  follow- 
ing copy  of  the  constitution  of  the  above  Association,  as  recent- 
ly revised  by  the  Committee  on  Constitution,  in  order  that  mem- 
bers of  the  Association  may  be  in  a  position  to  discuss  intelli- 
gently its  provisions  at  the  approaching  convention  in  Ottawa  : 
Article  I. 

Name. — This  organization  shall  be  known  as  the  Canadian 
Electrical  Association. 

Article  II. 

Object. — The  object  of  this  Association  shall  be  to  foster 
and  encourage  the  science  of  electricity  and  to  promote  the  in- 
terests of  those  engaged  in  any  electrical  enterprise  and  for  dis- 
cussion and  interchange  of  opinions  among  its  members. 
Article  III. 

Membership. — The  Association  shall  consist  of  active,  asso- 
ciate and  honorary  members.  The  term  Active  Members  in- 
cludes all  members  actually  engaged  in  electrical  business. 
The  term  Associate  includes  those  interested  or  actively  engaged 
in  any  electrical  pursuit,  and  they  shall  be  entitled  to  attend  all 
meetings  of  the  Association,  except  those  of  the  Executive,  and 
take  part  in  all  discussions,  but  shall  not  be  entitled  to  vote  or 
be  eligible  for  office.  Honorary  members  shall  be  elected  by  a 
two-thirds  vote  of  the  Association. 

Article  IV. 

Officers. — The  officers  shall  consist  of  a  President,  ist  and 
2nd  Vice-Presidents,  Secretary  and  Treasurer,  and  an  Execu- 
tive Committee,  consisting  of  ten  members,  five  of  whom  shall 
act  on  the  Committee  for  two  consecutive  years.  The  Presi- 
dent and  Vice-Presidents  shall  be  ex-officio  members  of  the 
Committee.  Five  shall  form  a  quorum.  The  office  of  Secre- 
tary and  Treasurer  may  be  held  by  one  person. 

Article  V. 

Fees. — The  annual  fee  shall  be  for  active  members  $3.00,  as- 
sociate members  $2.00,  payable  in  advance. 

Article  VI. 

Election  of  Officers. — All  officers  shall  be  elected  by 
ballot  at  a  general  meeting  of  the  Association.  The  ballot  shall 
be  taken  in  the  following  manner  : — The  Secretary  shall  read  the 
list  of  active  members  alphabetically,  and  each  member  shall 
deposit  with  the  Secretary  a  slip  of  paper  on  which  he  has  re- 
corded his  vote,  the  Secretary  checking  off  his  name  on  the  list 
of  voters.  Two  scrutineers  named  by  the  Chairman  shall  assist 
the  Secretary  in  counting  the  votes,  and  the  Chairman  shall  de- 
clare elected  the  person  receiving  the  majority  of  the  votes  cast. 
In  case  no  one  candidate  receives  such  majority  on  first  ballot, 
another  ballot  is  to  be  taken,  and  so  on  until  a  clear  majority  is 
given  in  favor  of  some  one  candidate.  Officers  shall  hold  office 
until  the  close  of  the  session,  at  which  their  successors  are 
elected,  such  successors  to  be  elected  on  the  second  day  of  the 
first  general  session  after  the  expiry  of  ten  months  from  day  of 
previous  election. 

Article  VII. 

Election  of  Executive  Committee. — Members  of  the 
Executive  Committee  shall  be  elected  by  ballot  in  the  following 
manner,  the  vote  being  taken  immediately  after  the  election  of 
officers  : — Ballot  papers  containing  the  names  of  the  ten  mem- 
bers of  the  Executive  Committee,  five  of  whom  must  be  re-elect- 
ed, shall  be  given  the  members.  The  Secretary  shall  read  a 
list  of  those  entitled  to  vote,  and  members,  having  first  marked 
a  ctoss  opposite  the  names  of  the  five  persons  selected  for  re- 
election, shall  deposit  the  ballots  with  the  Secretary,  who,  as- 
sisted by  the  two  scrutineers  named  by  the  Chairman,  shall 
count  the  vote,  and  the  Chairman  shall  declare  elected  the  five 
persons  receiving  the  greatest  number  of  votes.  Members  shall 
then  proceed  to  elect  the  five  other  members  of  the  Executive, 
the  election  being  by  ballot  and  the  Secretary  reading  the  names 
as  before.  Each  active  member  of  the  Association  shall  have  the 
right  to  vote  for  an  active  member  of  the  Association,  including 
the  retiring  members  of  the  Executive,  and  the  vote  being 
counted  in  the  usual  way,  the  Chairman  shall  declare  elected 
the  five  persons  receiving  the  greatest  number  of  votes. 
Article  VIII. 

Place  of  Meeting. — Place  of  next  meeting  shall  be  decided 
by  ballot,  taken  in  same  manner  as  laid  down  for  election  of 
officers. 


Article  IX. 

Vacancies  in  Office. — Vacancies  in  office,  caused  by  death 
or  resignation,  shall  be  filled  by  the  Executive  Committee  to 
cover  the  term  until  the  next  general  meeting  of  the  Association, 
at  which  the  officers  are  elected. 

Article  X. 

Notice  of  Motion. — Permission  to  introduce  any  notice  of 
amendment  or  amendments  to  this  constitution  must  be  granted 
by  a  majority  of  two-thirds  of  the  active  members  present. 
Permission  being  granted,  notice  may  be  given  and  the  pro- 
posed amendment  moved  at  any  subsequent  sitting.  After 
discussion  the  amendment  must  be  submitted  to  a  Committee 
of  five,  named  by  the  Chairman.  The  report  of  said  Committee 
cannot  be  considered  on  the  same  day  on  which  it  is  introduced. 
A  two-thirds  vote  of  all  active  members  present  shall  be  neces- 
sary for  its  adoption. 

Article  XI. 

Notice  of  substantive  motions  is  required,  and  no  motion 
shall  be  discussed  at  the  sitting  at  which  the  notice  has  been 
given,  but  this  rule  does  not  apply  to  merely  formal  motions, 
such  as  motions  to  adjourn.  All  reports  of  standing  Commit- 
tees are  to  be  discussed  at  a  sitting  subsequent  to  the  one  at 
which  such  reports  have  been  received.  This  rule  may  be  sus- 
pended by  a  vote  of  two-thirds  of  the  members  present. 
Article  XII. 

All  motions  must  be  duly  proposed  and  seconded,  and  shall, 
except  those  of  a  purely  routine  character,  be  in  writing. 
Article  XIII. 

No  member  shall  speak  more  than  once,  or  at  a  greater 
length  than  five  minutes,  upon  any  question  until  all  others  have 
had  an  opportunity  of  doing  so,  nor  more  than  twice  on  any  one 
question  without  permission  of  the  Chairman,  or  a  majority  of 
the  members  entitled  to  vote.  The  mover  of  a  substantive  mo- 
tion has  the  additional  right  to  reply. 

Article  XIV. 

Questions  may  be  re-considered  upon  a  motion  to  re-consider 
being  made  by  a  person  who  voted  with  the  majority,  provided 
such  motion  is  carried  unanimously.  No  discussion  of  the  said 
question  is  allowed  until  the  motion  for  re-consideration  has 
been  carried. 

Article  XV. 

Voting. — Every  active  member  present  must  vote,  but  any 
person  entering  the  room  after  the  question  has  been  put  by  the 
Chairman  may  not  vote.    The  Chairman  shall  not  vote  except 
in  the  case  of  a  fie.    Voting  by  proxy  shall  not  be  allowed. 
Article  XVI. 

Except  where  vote  is  by  ballot  the  chairman  will  take  the 
sense  of  the  meeting  by  voice,  or  by  asking  members  to  stand, 
but  on  call  of  five  members  the  Secretary  shall  read  the  list  of 
persons  entitled  to  vote,  and  record  the  yeas  and  nays. 
Article  XVII. 

An  appeal  may  be  taken  without  debate  against  the  ruling  of 
the  chair,  a  vote  of  two-thirds  being  required  to  reverse  the  de- 
cision. 

Article  XVIII. 
The  President  shall  nominate  a  Committee  of  three  to  strike 
the  Standing  Committees  for  the  following  year  and  define  their 
respective  duties,  the  report  of  the  Committee  being  considered 
at  a  subsequent  sitting  to  its  introduction.  The  number  of 
Standing  Committees  must  be  decided  by  the  Association. 
Article  XIX. 

The  first  person  named  on  any  Committee  shall  act  as  Chair-  , 
man  until  Committee  is  called  together,  when  they  will  elect 
their  own  Chairman,  but  the  President,  in  his  absence  the  ist 
or  2nd  Vice-President,  shall  be  Chairman  of  the  Executive  Com- 
mittee. In  the  event  of  the  absence  of  ex-officio  members,  the 
Executive  Committee  shall  proceed  to  elect  a  Chairman  pro  tern. 

The  general  order  of  business  at  all  sessions  shall  be  as  fol- 
lows : 

Reading  Minutes  of  last  meeting. 

Report  of  Secretary-Treasurer. 

Report  of  Standing  Committees. 

Election  of  Standing  Committees  for  following  year. 

Selection  of  place  of  next  meeting. 

Approximate  date  of  next  meefing. 

Election  of  Officers  and  Executive  Committee 
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Time  beinq  allowed  for  general  business  and  social  affairs,  at 
the  discretion  of  Executive  Committee  or  Chairman  of  meeting. 
Selection  of  next  place  of  meeting  and  election  of  Officers  and 
Executive  Commitee  must  be  on  second  day  of  meeting.  Order 
of  business  may  be  altered  only  by  unanimous  vote  of  members 
present. 

Article  XX. 

Ten  active  members  of  the  Association  shall  be  a  quorum  for 
business. 

Articlp:  XXI. 

Todd's  Parliamentary  Practice  shall  be  the  governing  law  of 
the  Association  in  all  cases  not  provided  for  in  its  own  rules. 
Article  XXII. 

Duties  of  the  President. — It  shall  be  the  duty  of  the 
President  to  preside  at  all  meetings  of  the  Association  and  to 
call  meetings  of  the  Executive  Committee,  and  when  requested 
by  the  Executive  Committee,  to  call  a  special  meeting  of  the 
Association. 

Article  XXIII. 
Duties  of  the  Vice-Presidents. — The  ist,  or  in  his  ab- 
sence, the  2nd  Vice-President,  shall  act  in  the  absence  of  the 
President. 

Article  XXIV. 
Duties  of  the  Secretary. — The  duties  of  the  Secretary 
shall  be  to  attend  all  meetings,  take  record  of  all  proceedings^ 
and  shall  perform  such  other  duties  as  the  Executive  Committee 
shall  direct. 

Article  XXV. 
Duties  of  the  Treasurer. — The  duties  of  the  Treasurer 
shall  be  to  keep  a  correct  account  of  all  receipts  and  disburse- 
ments in  connection  with  the  Association.  All  checks  for  dis- 
bursements shall  be  signed  by  the  Treasurer  and  countersigned 
by  the  President,  after  being  approved  by  the  Executive  Com- 
mittee. 

Article  XXVI. 
The  Duties  of  the  Executive  Committee.— Th^  Execu- 
tive Committee  shall  be  the  governing  body  of  the  Association, 
shall  manage  its  affairs,  pass  upon  all  applications  for  member- 
ship, eligibility  of  representatives,  subject  to  the  constitution, 
and  such  special  rules  or  regulations  as  may  be  adopted  by  the 
Associatioii  from  time  to  time. 

Article  XXVII. 
Dues. — Dues  shall  be  payable  annually  on  the  ist  June,  in 
advance.    Members  in  arrears  for  dues,  other  than  those  for 
current  year,  shall  not  exercise  the  privileges  of  membership. 
Article  XXVIII. 
The  permanent  office  of  the  Association  shall  be  in  Toronto. 


STEPPED  GRATES. 

There  is  one  story  which  comes  up  to  me  very  often,  and  it 
has  the  special  merit  of  being  true,  writes  Robert  Grimshaw,  in 
Power  and  Transmission.  A  certain  firm  drew  up  plans  and 
specifications  for  a  bridge  to  cost  about  a  million  and  a  half  dol- 
lars. When  they  were  done,  a  certain  engineer  pointed  out 
where,  by  a  slightly  different  construction,  equal  strength,  dura- 
bility, convenience  of  erection,  slightliness,  etc.,  might  be  had, 
with  a  saving  of  two  per  cent.  "  Oh,  bother  the  two  per  cent," 
said  the  designers,  "  do  you  suppose  that  we  are  going  to  over- 
haul and  re-make  all  our  calculations  and  strain-sheets  and 
drawings  for  a  measly  two  per  cent  ?"  "  Well,"  said  the  critic, 
considering  that  two  per  cent  of  a  million  and  a  half  is  thirty 
thousand  dollars,  I  think  you  could  very  well  overhaul  the  whole 
business"" 

This  story  is  good  for  any  latitude  and  in  any  business,  and 
can  be  especially  well  applied  or  considered  by  large  coal 
users. 

What  a  lovely  and  useful  thing  the  multiplication  table  is  ! 
Say  fifty  tons  of  coal  at  four  dollars  a  ton,  and  three  hundred 
working  days  in  the  year  ;  and  figure  up  only  two  per  cent  on 
that:  50 -H  $4  X  300  X  .02  =  $1,200. 

How  many  coal  users  know  or  remember  that,  no  matter  how 
well  their  boilers  are  set  and  managed,  they  can  not  possibly 
get  more  than  seventy-five  per  cent  of  the  heating  effect  of  the 
coal,  and  are  not  likely  to  get  more  than  seventy-five  per  cent  ? 

The  manufacturer  who  gets  six  or  seven  pounds  of  dry  steam 
at  good  pressure  per  pound  of  hard  coal,  is  doing  better  than  the 
average, — and  that  is  not  saying  much.  The  little  two  per  cents 
may  be  picked  up  by  attention  to  details, — such  for  instance,  as 


157 


grates,  ash-pits  and  dampers,  and  by  finding  out  what  combustion 
rate  pay ,  best. 

Many  manufacturers  have  tried  all  sorts  of  plain  grates,  and 
have  even  ventured  into  the  field  of  "  pateni"  grates,  with  rocker 
arms,  fingers  and  so  on  ;  and  those  who  have  properly  experi- 
mented with  rocking  grates,  suitable  to  the  conditions  under 
which  they  are  applied,  have  usually  found  a  saving.  But  the 
stepped  grate,  although  considerably  used  and  well  liked  in 
Europe,  where  coal  costs  money  (and  money  is  nailed  down 
fast,)  is  comparatively  a  stranger  in  the  United  States. 

The  grate  should  be  from  36  to  42  inches  long  ;  and  if  is 
better,  usually  not  to  exceed  20  inches  (or  at  most  24)  in  width, 
(/.  e.  in  the  length  of  the  plates  forming  the  steps).  When  a 
wider  giate  is  required,  there  should  be  two  sets  of  steps  side  by 
side.  Underneath  the  slanting  part  of  the  grate  should  be  an  ash 
hole,  leading  to  a  masonry  ash  pit,  and  a  similar  hole  under  the 
dead-plate  or  ash-plate  at  the  lower  or  back  end,  leading  to  the 
same  pit.  The  plates  may  be,  if  of  wrought  iron,  only  about 
one  third  inch  to  one  half  inch  thick,  and  they  may  be  so  set 
that  each  is  about  three  quarters  inch  to  one  inch  below  the 
other,  between  centers.  As  they  are  set  flat,  there  is  more  risk 
of  bellying  than  those  bars  in  ordinary  grates,  which  are  set  on 
edge,  hence  the  precaution  of  having  a  length  of  24,  or  better 
yet,  only  20  inches.  About  45  degrees  is  a  good  angle  for  the 
grate  considered  as  a  whole,  but  35  degrees  with  the  horizontal 
is  usually  better, — this  depending  on  the  kmd  of  coal,  some  coal 
sliding  more  freely  and  requiring  to  be  hela  back,  and  some 
neerling  a  good  deep  angle  to  keep  it  from  banking  up  instead 
of  movmg  backwards  and  downwards.  At  the  back  and  lower 
part  there  should  be  a  slot  controlled  by  a  sliding  plate,  for 
ashes  to  drop  through  and  for  air  to  come  up  through  should  it 
be  needed  ;  and  this  may  usually  be  kept  open  about  an  inch 
and  a  quarter,  although  it  should  be  capable  of  opening  six  or 
eight  inches  to  facilitate  rapid  cleaning,  re-making  of  the  fire, 
etc. 

The  stepped  grate  has  usually  the  advantage  of  requiring  but 
little  attenticm  on  the  part  of  the  stoker.  It  generally  works 
best  when  the  principal  combustion  takes  place  on  the  lowei 
half ;  and  this  part  requires  the  most  slicing  and  poking  from 
the  front  and  raking  from  the  back.  The  thickness  of  the  bed 
depends,  of  course,  on  the  kind  of  fuel  and  on  the  draft  ;  the 
proper  amount  may  be  learned  in  a  few  days  stoking.  Usually 
it  is  best  to  have  the  thickness  rather  more  than  twice  as  great 
on  the  upper  part  of  the  steps  as  on  the  lower, — as,  for  instance, 
two  inches  below  and  four  and  a  half  to  five  above,  for  hard 
coal  ;  usually  thicker  for  soft. 

The  smaller  the  coal  the  better  the  stepped  grate  works  ;  that 
is,  it  works  with  small  coal  better  than  with  large  ;  also  it  makes 
a  greater  saving  with  small  coal  over  large  than  the  ordinary 
grate  will.  It  is  is  not  at  all  suitable  for  lump  and  steamer  coal, 
and />er  contra,  it  will  burn  stuff  that  other  grates  will  utterly 
refuse  to  raise  steam  with  ; — for  example,  such  trash  as  is  found 
for  a  depth  of  a  foot  or  so  under  a  coal  pile  which  has  been 
standing  for  one  or  two  years  with  constant  changes,  as  on  a 
shipping  wharf, — this  stuff  consisting  of  from  twenty  to  fifty  per 
cent,  of  clay,  sand,  or  other  incombustible  trash. 


OBSTINATE  THUMPING. 

Sometimes  an  engine  which  usually  runs  well  develops  an 
obstinate  pound  or  thump,  which  persists  in  spite  of  all  the  doc- 
toring that  can  be  done  to  the  machine.  In  vain  the  engineer 
will  go  from  the  wrist  pin  to  the  cross  head,  and  from  eccentric 
to  bearing.  Even  the  fly  wheel  and  the  manner  m  which  it  is 
keyed  upon  the  shaft  will  be  investigated,  to  see  if  the  thump  is 
located  therein.  After  all  these  things  have  been  tried  in  vain, 
just  give  the  engine  a  trifle  more  compression  and  note  the  re- 
sult. Probably  it  will  cure  or  make  it  worse.  In  the  latter  case 
change  the  valve  again  and  give  a  little  less  compression  than 
there  was  before.  In  nineteen  cases  out  of  twenty  the  change 
in  compression  will  do  the  business.  The  philosophy  of  the 
business  is  this:  The  compression  is  too  little  or  too  great  to 
allow  the  engine  to  run  smoothly  over  the  centre;  and  at  that 
point  the  piston  gives  a  "yank,"  which  causes  wrist  pin  and  con- 
nection and  sometimes  the  main  bearing  to  vibrate  to  the  extent 
of  the  lost  motion,  forming  the  thump  or  pound,  which  is  so 
objectionable  to  the  good  engine  runner. 
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BOILER  FEEDWATERS,  THEIR  TREATMENT.* 

By  W.  D.  Jameson. 

Water  is  a  wonderful  agent  produced  and  given  us  by 
nature,  and  has  its  advantages  and  drawbacks  ;  it  is  the  greatest 
solvent  of  all  natural  or  artificial  liquids  known  to  chemistry  ;  it 
becomes  impregnated  with  all  different  elements,  in  one  form  or 
other,  in  which  it  comes  in  contact,  and  absorbs  free  carbonic 
acid  gas  from  the  air  and  ammonia  from  the  air  and  earth. 
Carbonic  acid  gas  thus  formed  becomes  the  life  of  the  water  and 
enables  it  to  take  up  the  otherwise  insoluble  carbonates  of  lime, 
magnesia,  etc.,  holding  them  in  solution  as  bicarbonate  of  lime, 
magnesia,  etc.;  the  colder  the  water  and  the  heavier  the  pres- 
sure the  more  gas  it  contains  ;  consequently  the  larger  the  body 
of  water  or  the  deeper  the  well,  the  more  heavily  impregnated  it 
is  with  the  salts  of  lime,  magnesia,  etc. 

All  natural  waters  are  imbued  with  the  salts  of  the  following 
mineral  bases  :  lime,  magnesia,  sodium,  potassium,  iron,  silica 
and  aluminum,  combined  with  carbonate,  hydrochloric  and 
sulphuric  acids,  and  sometimes  medicinal  waters  with  phosphoric 
acid,  or  all  of  them  to  a  more  or  less  extent,  according  to  the  nature 
of  the  soil  or  the  conditions  in  which  the  water  percolates  the  soil. 

The  calciuin,  commonly  termed  lime,  is  taken  up  in  the  forms 
of  sulphate  and  bicarbonate  ;  the  magnesia  as  bicarbonate,  sul- 
phate, and  chloride  ;  the  sodium  and  potassium  as  chloride,  sul- 
phate and  carbonate  ;  the  iron  as  bicarbonate.  Iron  as  well  as 
copper  is  found  in  solution  as  a  sulphate.  The  aluminum  exists 
in-  the  water  as  a  sulphate  or  in  suspension  as  an  oxide  ; 
the  silica  as  silicic  acid.  When  we  find  a  water  containing 
sulphate  of  iron  or  copper  in  solution,  we  generally  find  free 
sulphuric  acid  also. 

The  salts  of  lime  and  magnesia,  iron,  silica,  oxide,  etc.,  are 
scale  forming  ingredients  ;  the  sulphate  of  lime  forms  a  veiy 
hard  compact  incrustation,  adhering  very  tenaciously  to  the  hot 
metal,  is  very  hard  to  break  up,  decompose  or  dissolve,  and, 
like  all  sulphates,  it  is  a  very  staple  salt  ;  it  is  conveyed  into  the 
boiler  by  the  water  as  a  sulphate,  and  as  such  enters  the  scale 
formation,  and  is  not  even  soluble  in  its  own  acid,  and  it  is  im- 
practical to  dissolve  it  with  hydrochloric  acid  except  in  labora- 
tory work. 

The  only  substances  which  can  be  successfully  used  in  the 
boiler  to  break  up  and  convert  sulphate  of  lime  into  a  form  in 
which  it  can  be  readily  washed  out,  are  sugars  properly  blended, 
which,  when  used  under  the  high  heat,  and  the  existing  condi- 
tions of  the  steam  boiler,  convert  this  sulphate  of  lime  into  a 
complex  mixture  of  saccharates  and  carbonate  of  lime,  and  this, 
in  the  presence  of  the  tannin  matters,  is  practically  converted 
into  tannates  of  lime. 

Carbonates  of  lime  and  magnesia  enter  into  the  scale  forma- 
tion as  such,  forming  a  very  compact  incrustation,  due  to  the 
great  chemical  affinity  they  have  for  hot  metal,  which  is  also  the 
cause  of  the  adhesive  properties  of  sulphate  of  lime  (gypsum). 
They  can  be  readily  and  successively  converted  into  a  complex 
mixture  of  the  tannates  of  lime  and  magnesia  without  any  con- 
tamination to  the  steam  or  injurious  effects  to  the  steam  recep- 
tacle or  its  connections. 

Silica  enters  the  scale  formation  as  such,  and  also  as  silicate  of 
magnesia.  Sodium  salts  enter  into  the  scale  formation  only  in 
small  quantities.  Being  very  soluble  they  remain  in  solution 
until  the  water  in  the  boiler  becomes  supersaturated,  and  unable 
to  hold  a  greater  quantity  ;  these  salts  then  cake  on  the  hottest 
parts  of  the  boiler,  falling  out  of  solution  ;  this  is  very  dangerous, 
having  been  the  cause  of  the  burning  of  a  great  many  boilers  in 
localities  where  the  feed  water  is  highly  impregnated  with  soda 
salts.  They  cause  internal  corrosion,  wasting  away  of  the  iron, 
eating  through  the  joints  and  connections,  and  are  the  cause  in- 
directly of  one  class  of  corrosion  of  which  I  will  speak  later  un- 
der another  head. 

Chlorides  of  lime  and  magnesia,  found  in  some  feed  waters, 
are  very  corrosive  agents  of  iron.  Being  verv  unstable  salts, 
they  readily  decompose  with  the  high  heat  into  oxides  of  lime 
and  magnesia,  entering  the  scale  formation  as  such.  The  free 
chloride  combines  with  the  hydrogen  of  the  water  as  a  hydro- 
chloric acid,  and  has  a  direct  corrosive  action  on  the  iron.  The 
action  of  sulphate  magnesia  is  very  similar  to  that  of  the  chloride 
under  the  influence  of  high  heat.    The  sulphates  of  iron  and 
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copper  are  direct  corrosive  agents  to  the  iron  and  boiler  con- 
nections, and  will  not  enter  the  scale  formation. 

It  is  almost  imuossible  to  neutralize  sulphates  of  iron,  copper 
or  magnesia  in  a  practical  manner.  If  you  do  it  with  soda,  and 
convert  the  sulphuric  acid  into  sulphate  of  soda,  you  get  an  ex- 
cess of  soda  salts,  which  sets  up  galvanic  action.  If  you  use 
lime,  converting  the  sulphuric  acid  into  sulphate  of  lime,  you 
get  such  large  quantities  of  gypsum  that  in  a  short  time  your 
boilers  will  be  so  full  of  a  hard  incrustation  that  it  will  be  im- 
possible to  run  them.  The  only  thing  which  has  been  half  way 
successful  in  the  handling  of  soluble  sulphates  and  free  sulphuric 
acid,  is  a  mixture  of  sugars  and  starchy  matters  of  a  complex 
organic  nature,  which  have  offset  the  action  of  the  acid  by 
breaking  up  the  acid  radical,  taking  the  sulphur  and  incorporating 
it  with  the  aid  of  some  of  its  oxygen  into  its  own  organic  compo- 
sitions. 

Speaking  of  sodium  and  potassium  salts,  I  would  ask  if  it 
does  not  look  unreasonable  to  endeavor  to  treat  water  for  the 
prevention  of  the  scaling  deposits  by  the  use  of  sodium  and 
potassium  salts,  yet  these  salts  are,  in  99  cases  out  of  a  100,  the 
principal  ingredient  of  the  so-called  boiler  compounds  and  water 
purifiers,  and  it  is  these  salts  which  cause  most  of  the  internal 
corrosion  of  steam  boilers  by  their  galvanic  action. 

Internal  corrosion  is  the  eating  and  wasting  away  of  the 
threads,  plates  and  joints,  causing  leakage  and  also  causing  the 
boilers  and  their  connections  to  assume  unsafe  conditions. 
Where  the  corrosion  is  due  to  chlorine,  free  hydrochloric  or  hy- 
drofluoric acids  in  the  water,  we  find  the  pumps  and  feed  pipes 
eaten  through,  the  submerged  parts  of  the  boiler  being  free  from 
such  action  on  account  of  these  acids  readily  passing  off  with  the 
steam,  and  we  get  a  similar  action  again  in  the  steam-exposed 
surfaces  of  the  boiler  and  the  steam  piping. 

Free  sulphuric  acid  has  a  very  similar  action,  attacking  the 
feed  pipes  a  great  deal  more  rapidly  than  the  boiler  itself ;  its 
corrosive  action  in  the  boiler  is  more  uniform  and  not  so  much 
of  a  pitting  and  grooving  nature  ;  its  action  in  the  steam  piping 
having  almost  entirely  a  grooving  appearance.  Where  the 
deleteiious  action  is  due  to  the  presence  of  an  acid,  it  is  called 
a  direct  corrosive  action,  and  is  generally  found  prominent  in 
the  feed  pipes  (colder  pipes)  and  in  the  steam  exposed  surfaces. 
Where  the  corrosion  takes  place  mostly  in  the  submerged  parts 
of  the  boiler,  it  is  generally  an  indirect  action,  due  to  an  excess 
of  salts  or  too  pure  a  water,  coming  under  the  head  of  galvanic 
action,  termed  by  electricians  electrolysis. 

The  boiler,  as  it  is  generating  steam,  is  also  generating  a  cer- 
tain amount  of  galvanic  current.  The  boiler  is  a  galvanic  bat- 
tery in  itself,  the  valves  and  their  brass  connections,  composed 
of  copper,  babbitt,  and  other  alloys,  are  negative,  the  iron  being 
positive,  forming  the  negative  and  positive  poles,  and  under  the 
high  heat  and  other  conditions  existing  in  the  steam  boiler  we 
have  a  galvanic  battery  ;  not  only  is  copper  negative  to  iron's 
positive,  but  the  very  molecules  of  the  iron  in  the  plates  and 
tubes  are  negative  and  positive  to  each  other  ;  but  electrolysis 
does  not  take  place  in  the  plate  because  the  impurities,  or  we 
might  say,  foreign  matter,  such  as  silicon,  oxygen  and  carbon 
compounds,  are  not  and  do  not  act  as  conductors  between  these 
negative  and  positive  poles  ;  the  water  in  the  natural  condition, 
that  is,  its  chemical  nfifinities  and  solvent  properties,  being  satis- 
fied with  lime  and  other  natural  salts,  will  not  act  as  a  conductor 
between  these  poles,  consequently,  having  no  conductor,  the 
battery  is  not  connected  by  water,  but  when  using  distilled 
water,  rain  water,  or  water  with  an  excess  of  sodium  salts,  we 
then  have  a  perfect  conductor,  the  water  assuming  the  position 
of  a  battery  and  of  a  battery  solution,  connecting  our  negative 
and  positive  poles,  and  inciting  and  generating  a  galvanic  cur- 
rent. We  then  have  a  true  galvanic  battery  existing,  due  to  the 
general  make-up  and  influence  in  the  steam  boiler.  The  purer 
the  water,  or  the  greater  the  excess  of  sodium  salts,  the  stronger 
our  galvanic  current,  the  more  pronounced  our  electrolysis. 

You  well  understand  that  water  contains  a  very  corrosive 
radical  in  the  nature  of  a  hydrate  ;  the  hydrate  radical  is  HO. 
Water  is  composed  of  two  atoms  of  hydrogen  and  one  of  oxygen, 
which  is  a  very  strong  chemical  combination,  not  readily  decom- 
posed except  with  a  soluble  metallic  base  or  red  hot  metal,  but 
in  this  case,  under  the  influence  of  the  galvanic  current,  the 
positive  metal,  which  is  iron,  exercises  a  chemical  affinity  over 
the  water,  chemically  combining  with  its  hydrate,  forming  ferric 
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hydrate,  taking  up  the  oxygen  and  part  of  the  hydrogen  of  the 
water,  freeing  part  of  the  hydrogen,  which  goes  off  with  the 
steam.  This  ferric  hydrate  gradually  converts  into  correspond- 
ing oxides,  due  to  the  high  heat  and  boiling  of  the  solution, 
gradually  converting  into  the  black  magnetic  oxide  of  iron,  so 
named  owing  to  the  galvanic  action  in  its  manufacture  ;  its 
physical  properties  are  that  of  a  black  griUy  powder  found  at 
the  bottom  of  the  boiler  when  washed  out,  when  electrolysis  is 
going  on.  If  you  will  take  a  boiler  that  is  pitting  from  this  cause, 
you  generally  find  zigzag  pits  and  grooves  coated  over  with  a 
baked  film,  and  by  tapping  these  with  a  hammer  you  find  a  red- 
dish brown  soft  powder  underneath,  which  is  the  more  freshly 
formed  ferric  hydrate  ;  that  of  a  lighter  shade  is  the  partly  con- 
verted oxides,  and  the  few  handsful  of  black  gritty  powder  from 
the  bottom  of  the  boiler,  which  you  can  examine  after  rinsing  the 
other  oxides  from  your  hand,  you  will  find  to  be  the  black 
magnetic  oxide  of  iron. 

Speaking  of  electrolysis,  which  we,  from  our  standpoint,  term 
galvanic  action,  we  believe  it  truly  exists  as  such,  and  to  prove 
it  consider  the  large  ocean-going  vessels  and  think  of  the  trouble 
they  have  from  this  cause  and  how  and  why  they  treat  it.  They 
use  tons  and  tons  of  zinc  to  offset  this  very  action,  due  partially 
to  using  too  pure  a  water  on  account  of  the  hot  well  system,  and 
further  by  what  salt  water  they  are  compelled  to  use.  We  all 
know  zinc  to  be  one  of  the  most  positive  metals  known  in  gal- 
vanic battery  work  ;  it  is  more  positive  than  iron.  The  zinc  put 
into  the  boiler  assumes  the  position  of  the  positive  pole,  conse- 
quently it  is  destroyed  in  place  of  the  iron  by  the  battery  solution 
in  the  steam  boiler.  Its  reaction  and  conversion  into  its  oxide 
are  similar  to  that  of  the  iron,  it  being  destroyed  under  the  same 
influences. 

Of  all  the  deleterious  actions  which  take  place  in  steam  boilers 
this  is  the  easiest  to  handle,  for  you  simply  need  to  satisfy  that 
water  with  some  vegetable  starch  and  saccharine  matter,  and  in 
that  way  break  up  your  conductor  between  the-negative  and 
positive  poles,  whether  they  be  brass  connections  (negative)  and 
the  boiler  plate  and  flues  (positive)  or  the  molecules  of  the  iron 
of  the  boiler  plate.  It  is  impossible  to  set  up  a  galvanic  action 
without  the  water  assuming  the  position  of  the  battery  and  act- 
ing as  the  conductor.  This  same  saccharine  inert  matjter  in 
conjunction  with  tannin  extracts  will  cause  these  pits  and  grooves 
in  the  iron  plate  (where  the  case  hardening  protective  surface  of 
the  plate  and  tube  is  broken  and  the  raw  steel  or  iron  exposed) 
to  heal  over,  assuming  that  same  case  hardening  appearance  as 
before.  Do  not  understand  me  to  say  that  you  can  fill  up  the 
little  holes,  as  that  cannot  be  done,  the  iron  being  gone,  but  the 
surface  of  these  little  zigzag  holes  and  pits  will  heal  over,  serving 
as  a  protection  against  the  water  or  the  atmospheric  oxidation. 

Scaling  ingredients  are  converted  from  crystallizable  scale- 
forming  carbonates  and  sulphates,  having  a  great  affinity  for  hot 
metal,  into  non-crystallizable  tannates  and  saccharates  of  lime 
and  magnesia,  being  a  complex  mixture  of  these  with  some  car- 
bonate, the  sodium  salts  being  readily  handled  in  the  same 
manner.  This  complex  mixture  of  the  saccharates,  carbonates 
and  partially  converted  tannates  is  of  an  inert  nature,  havmg 
the  physical  properties  of  a  soft  oozy  mud,  of  the  same  specific 
gravity  as  the  water,  and  no  affinity  for  hot  metals,  neither  has 
it  the  clay-like  properties,  but  it  will  readily  wash  out  with  the 
water  when  cleaning  the  boiler. 

In  conclusion  I  might  say  a  few  words  relative  to  the  dele- 
terious action  of  oil  in  steam  boilers.  Many  of  you  to-day  are 
running  large  condensing  plants  with  your  hot-well  systems, 
and  you  are  getting  oil,  with  the  condensation,  into  the  boilers, 
possibly  5  to  15  drops  per  gallon.  These  oil  separators  are 
a  good  thing,  and  do,  possibly,  50  or  60  per  cent,  of  the  work. 
You  often  hear  of  the  tubes  in  a  water-tube  boiler  buckling  up 
and  having  to  be  taken  out ;  you  often  hear  of  the  bagging  of 
the  fire-sheet  in  tubular  boilers.  Why  is  this  ?  The  specific 
gravity  of  the  oil  is  lighter  than  that  of  the  water  ;  the  oil  does 
not  settle  in  its  natural  state.  We  explain  it  as  follows  :  The 
oil  coming  into  the  boiler  floats  on  the  water  ;  there  is  just  a  suf- 
ficient quantity  of  fresh  water  coming  in  to  convey  salts  of  lime^ 
magnesia,  etc.,  which  are  thrown  out  of  solution,  chemically 
combining  with  the  animal  oil  as  insoluble  oleates,  and  me- 
chanically combining  with  the  mineral  oils  as  a  heavy  mass, 
both  these  chemical  and  mechanical  combinations  being  of  a 
greater  specific  graVity  than  the  water  in  the  form  of  little  glob- 
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ules,  sinking  to  the  bottom,  the  great  chemical  affinity  and  ad- 
hesive properties  of  this  mixture  causing  them  to  adhere  to  the 
hot  metal,  and  they,  being  a  perfect  non-conductor,  retarding 
the  transmission  of  the  heat  units  to  the  water,  concentrating 
heat  in  that  part  of  the  plate,  causing  the  iron  to  melt,  and  the 
pressure  in  the  boiler  forces  it  down. 

Sodium  salts,  so  commonly  found  in  water,  or  where  it  is  used 
to  counteract  this  action,  saponifies  the  oil,  causing  the  boilers 
to  foam  and  carry  over  into  the  engines,  and  should  not  be 
used.  This  defect  can  be  successfully  handled  with  tannin  ex- 
tracts, the  tannates  forming  complex  organic  compositions  with 
the  oils  of  an  inert,  light,  powdery  nature,  having  no  chemical 
affinity  or  physical  adhesive  properties  and  readily  washing  out 
with  the  water  at  the  opening  of  the  boiler.  To  prove  this  go 
to  the  tannery  and  watch  the  tanner  take  the  hides  out  of  his 
vat  after  he  is  through  with  the  tanning  process,  and  when  he 
lets  the  liquor  run  out  of  the  vat  you  will  find  two  or  three  scoop 
shovels  full  of  an  inert  powder,  which  readily  dries  out  and  is 
termed  pure  tannin  by  the  tanning  experts.  They  claim  that 
this  IS  insoluble,  and  are  in  want  of  a  solvent  so  that  they  can 
successfully  use  it  for  its  tanning  properties.  We  do  not  believe 
this  to  be  the  case,  as  the  tannin  in  this  mixture  is,  chemically 
speaking,  part  of  the  mixture,  and  the  tannin  is  satisfied  by  the 
fatty  matters  contained  in  the  hide.  We  aim  to  get  this  same 
reaction  with  the  oil  by  pumping  into  the  boiler  a  properly 
blended  mixture  of  slippery  elm,  starches,  sugars  and  tannin  ex- 
tracts. 

We  have  found  that  we  can  successfully  cope  with  most  of 
the  deleterious  actions  taking  place  in  steam  boilers  with  vege- 
table matters,  and  vegetable  matters  only,  sometimes  using  from 
5  to  10  per  cent,  of  carbonate  of  soda  to  partially  cut  the 
starches  and  aid  in  the  action  of  the  sugars,  but,  correctly  speak- 
ing, we  are  vegetarians  on  this  subject,  and  do  not  believe  that 
perfect  results  can  be  obtained  from  any  other  methods  known 
to  science. 


THE  CARE  OF  BOILERS. 

The  boiler  being  the  vital  part  of  the  steam  plant,  which  again 
is  the  center  of  all  motion  and  life  in  a  mill  or  factory  depend- 
ent on  that  form  of  power,  all  the  skill  and  attention  possible 
should  be  directed  to  their  preservation  in  good  order,  and  at 
the  smallest  possible  expense  consistent  with  good  results.  To 
this  end  all  means  .proposed  should  receive  the  careful  consider- 
ation of  those  interested,  so  that  the  best  plan  applicable  may 
be  chosen  in  each  place.  It  is  evident  that  the  same  method  is 
not  practicable  under  all  circumstances,  for  while  the  general 
principles  involved  are  in  all  cases  the  same,  the  working  out  of 
these  principles  necessarily  varies.  Thus  all  water  derived  from 
wells  where  the  underlying  rocks  are  anything  except  granite 
or  sandstone,  contains  a  greater  or  less  proportion  of  solid  mat- 
ter, varying,  according  to  one  list  in  my  possession,  from  as  little 
as  6.7  grains  per  gallon  to  as  much  as  353.8  grains  per  gallon. 
In  the  same  localities  the  water  of  the  streams  is  likely  to  partake 
to  a  considerable  extent  of  the  characteristics  of  that  in  the  wells. 
So  it  may  be  said  that  over  the  greater  part  of  the  country  it 
is  impossible  to  procure  even  comparatively  pure  water.  Even 
that  which  falls  as  rain  and  snow  in  inhabited  localities  con- 
tains impurities  washed  from  the  air  in  its  descent,  although  the 
proportion  is  so  small  as  not  to  interfere  with  its  use  in -boilers, 
provided  it  could  be  obtained  insufficient  quantity;  but  this, 
from  the  nature  of  the  case,  is  impracticable. 

Of  course  not  all  the  solid  matter  found  in  well  water  is  of  the 
kind  which  forms  scale.  Lime  and  magnesia  are  the  principal 
ingredients  of  scale,  with  at  times  a  combination  of  iron  and 
some  organic  matter,  a  mixture  of  iron  especially  forming  a 
peculiarly  hard  and  obstinate  scale.  The  question  of  greatest 
interest  to  a  man  in  charge  of  steam  boilers  is :  "How  shall  I 
get  rid  of  the  scale  in  my  boilers?"  The  correct  answer  perhaps 
smacks  of  the  Hibernian,  but  I  believe  it  to  be:  "The  best  way 
to  remove  scale  from  boileis  is  not  to  let  it  in."  After  a  dozen 
years  of  experience  with  water  containing  seventeen  to  twenty 
grains  cf  solids  per  gallon,  the  greater  part  being  of  the  incrustfng 
kind,  I  am  satisfied  that  with  a  little  care  and  the  use  of  moder- 
ately good  exhaust  steam  heaters,  no  trouble  need  be  had  with 
scale  in  a  boiler  which  is  well  taken  care  of. 

One  great  trouble  in  this  matter  is  that  owners  are  unwilling 
to  allow  the  firemen  reasonable  compensation  for  the  extra  time 
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required  to  properly  do  the  work  connected  with  keeping  the 
boilers  clean.  Some  only  allow  a  quarter  of  a  day's  pay  for  the 
time  necessary  on  Sunday  to  wash  out  and  clean  up  generally. 
It  is  safe  to  say  that  the  fireman,  unless  made  of  sterner  stuff 
than  the  majority  of  the  race,  do°s  not,  on  an  average,  put  m 
much  moie  time  than  he  is  paid  for.  Other  owners  allow  full 
pay  for  the  day,  depending  on  thfe  engineer  and  fireman  to  keep 
the  plant  up  to  the  highest  condition  possible.  In  one  such 
plant  with  return  tubular  boilers,  which  has  been  run  for  fifteen 
years,  with  the  kind  of  water  just  mentioned,  no  trouble  has  been 
had  with  scale  on  the  boilers  for  ten  years  at  least ;  and  the 
heaters  are  not  of  the  most  recent  construction  either. 

Very  much  depends  on  the  care  taken  of  the  heaters  as  to 
their  efficiency,  for  if  they  are  allowed  to  become  foul,  the  ac- 
cumulation of  slush  is  liable  to  pass  on  to  the  boiler,  at  least,  if 
the  heater  is  one  of  the  closed  V^ariety.  While  it  is  a  little  more 
trouble  to  take  care  of  an  open  heater,  as  they  are  generally  pro- 
vided with  some  kind  of  a  filter  which  requires  some  attention 
to  keep  in  good  order,  they  are,  I  think,  a  little  more  efficient 
in  heating  the  feed  water,  while  the  proportion  of  steam  con- 
densed in  the  process,  being  pure  water,  is  also  of  some  advan- 
tage. Where  the  plant  is  of  sufficient  size  to  warrant  the  expense, 
or  where  the  water  is  so  hard  as  to  require  it  as  a  measure  of 
safety,  the  addition  of  a  live  steam  heater  of  proper  size  will 
almost  prevent  scaling.  The  water  being  raised  to  the  tempera- 
ture of  that  in  the  boiler,  practically  all  the  incrusting  matter 
is  dropped  by  the  water,  which  is  then  frequently  filtered  through 
a  layer  of  finely-ground  coke  or  similar  substance,  and  so  enters 
the  boiler  practically  pure. — F.  Riddel,  in  Ameri-can  Miller. 

SHAFTING,  PULLEYS,  ETC. 

In  designing  a  mill  or  manufacturing  plant,  says  C.  R. 
Tompkins,  M.  E.,  one  of  the  most  important  features,  aside  from 
the  arrangement  for  good  and  sufficient  power,  is  the  line  of 
shafting  and  the  necessary  pulleys  for  the  purpose  of  trans- 
mitting the  power  to  the  several  machines  to  be  used.  Now,  it 
is  just  as  important  that  good  judgment  be  manifested  in  this  part 
of  the  plant  as  in  any  other.  The  fact  is  that  much  needless  ex- 
pense is  often  caused  in  the  first  instance,  besides  a  continual  loss 
of  power  in  the  second,  by  an  injudicious  selection  of  the 
shafting. 

A  line  of  shafting  unnecessarily  heavy,  with  pulleys  and 
couplings  to  match,  not  only  involves  a  greater  expense  in  the 
first  place,  whether  it  is  purchased  by  the  pound  or  foot,  but  the 
extra  amount  of  friction  on  the  journals  caused  by  that  weight 
is  a  factor  that  should  also  be  taken  into  consideration.  It  is 
a  well-known  fact  that  the  frictional  resistance  with  all  bodies 
in  sliding  contact  is  in  direct  proportion  to  the  weight  pressing 
them  together,  so  that  the  weight  of  a  line  of  shafting  with 
heavy  pulleys,  no  matter  what  the  speed  may  be,  will  exert  a 
constant  frictional  resistance  in  proportion  to  the  weight. 

While  there  can  be  no  question  as  to  the  economy  in  all  cases 
of  using  a  lighter  shaft  at  greater  speed  than  was  formerly  the 
case,  still  it  is  not  advisable  under  any  condition  to  go  to  ex- 
tremes in  either  case,  for  the  reason  that,  with  a  little  forethought 
and  calculation  in  the  first  instance,  we  may  avoid  either. 

As  a  rule,  in  all  modern  mills  and  factories,  the  tendency  has 
been  toward  lighter  shafting  and  pulleys  of  small  diameter, 
with  a  corresponding  higher  speed,  and  there  is  no  question  but 
much  more  satisfactory  results  have  been  obtained.  The 
shortest  and  most  reliable  rule  that  has  been  found  to  obtain 
the  torsional  strength  of  all  sizes  of  shafting,  is  to  multiply  the 
cube  of  the  diameter  by  600,  and  this  product  by  the  number  of 
revolutions  per  minute,  and  divide  by  33,000  for  the  horse- 
power. The  ultimate  torsional  strength  of  a  shaft  is  not  the 
power  required  to  twist  it  off,  but  a  power  not  quite  sufficient  to 
give  it  a  permanent  set. 

Now,  according  to  this  rule,  which  has  been  verified  in  many 
cases,  a  shaft  3  inches  in  diameter  at  200  revolutions  per  minute 
should  not  be  required  to  safely  transmit  32  horse-power 
while  by  the  same  lule  a  shaft  of  2  inches  diameter  of  the  same 
quality  of  iron  running  at  300  revolutions  will  safely  transmit  43 
horse-power.  Now,  all  other  things  being  equal,  it  is  evident 
that  where  not  over  35  horse-power  is  required,  a  2-inch  shaft 
at  300  revolutions  per  minute  is  the  most  economical.  For  ex- 
ample, the  weight  of  a  line  of  3-inch  shafting  40  ft.  long,  without 
couplings  and  pulleys,  is  955  pounds,  while  a  2  inch  shaft  of  the 


same  length  weighs  424  pounds,  a  difference  in  weight  of  531 
pounds.  Now,  the  frictional  resistance,  as  before  stated,  is  in 
proportion  to  the  weight,  and  without  any  lubrication  it  is  esti- 
mated that  it  amounts  to  25  per  cent.,  but  with  a  good  lubrica- 
tion this  may  be  i-educed,  according  to  the  best  authorities,  to  8 
per  cent. 

Now,  taking  8  per  cent,  as  the  average,  we  find  that  with  a 
3-inch  shaft  we  have  a  constant  frictional  resistance  of  76.40 
pounds  to  contend  with,  while  on  the  contrary,  the  frictional  re- 
sistance upon  a  2-inch  shaft  amounts  to  but  34  pounds.  Here  an 
important  question  arises  which  has  been  frequently  discussed, 
and  that  is  whether  the  speed  has  anything  to  do  with  the  frictional 
resistance. 

One  authority  says  that  "  with  hard  substances  and  within 
the  limits  of  abrasion,  friction  is  as  the  pressure,  without  regard 
to  surface,  time  or  velocity."  In  another  place  the  same  author 
states  as  follows  :  "  A  regular  velocity  has  no  considerable  in- 
fluence on  friction  ;  if  the  velocity  is  increased  the  friction  is 
greater,  but  this  depends  on  the  secondary  or  incidental  causes 
as  the  generation  of  heat  and  the  resistance  of  the  air." 

Now,  without  entering  into  a  full  discussion  of  this  question^ 
if  we  take  the  question  of  speed  into  consideration,  the  argument 
is  still  in  favor  of  the  lighter  shaft.  We  found  the  frictional 
resistance  in  the  3-inch  shaft  without  taking  the  speed  into 
consideration  to  be  76.40  pounds.  Now,  if  we  multiply  this 
by  the  speed,  as  some  contend  it  should  be,  we  have  a  tota} 
resistance  of  15,280  pounds  per  minute  to  overcome,  while 
with  the  2-inch  shaft  by  the  same  proposition  we  have  10,200 
pounds  per  minute  to  overcome,  showing  a  difference  in 
frictional  resistance  in  favor  of  the  2-inch  shaft  of  5,080  poundj 
per  minute. 

Now,  as  to  the  question  of  pulleys.  In  order  to  obtain  say 
900  revolutions  from  a  pulley  driven  from  a  3-inch  shaft  at  200 
revolutions  per  minute,  it  will  require  a  pulley  36  inches  in 
diameter,  while  the  same  power  and  speed  may  be  obtained 
from  the  2-inch  shaft  at  300  revolutions  from  a  pulley  24  inches 
in  diameter. 

Now,  in  the  foregoing  argument  in  favor  of  lighter  shafting 
and  higher  speed,  the  torsional  strength  of  the  shaft  has  only 
been  taken  into  consideration,  and  while  the  torsional  strength 
of  a  shaft  of  a  certain  diameter  may  be  amply  sufficient  to 
transmit  the  required  power  with  perfect  safety,  still  the  lateral 
strength  must  also  be  considered.  A  shaft,  no  matter  what  the 
size  may  be,  in  order  to  fulfill  all  the  conditions  of  practical  use, 
must  possess  sufficient  lateral  strength  to  stand  the  pull  of  the 
belts,  together  with  the  sudden  shocks  which  may  be  sustained 
when  heavy  machines  are  started  suddenly,  and  for  this  reason, 
under  peculiar  conditions,  it  may  be  advisable  to  use  a  shaft  a 
trifle  larger  than  the  rule  calls  for.  But  under  ordinary  condi- 
tions, if  the  distance  between  the  boxes  or  hangers  is  in  pro- 
portion to  the  size  of  the  shaft,  it  will  not  be  found  necessary  to 
vary  much  from  the  foregoing  rule. 

One  of  the  most  common  faults  in  erecting  a  line  of  shafting 
is  in  too  great  a  distance  between  the  bearings,  and  it  is  often 
the  case  that  a  shaft  abundantly  heavy  is  rendered  ineffective 
from  this  cause,  and  when  a  machine  is  started  the  shaft  springs, 
so  as  to  cause  the  belt  to  slip,  unless  the  pulley  happens  to  be 
close  to  the  bearing. 

While  it  is  good  practice  in  all  cases  where  the  conditions  will 
admit  to  run  all  heavy  pulleys  as  close  to  the  bearing  as  possible, 
still  it  is  not  always  practical  to  do  so,  consequently  the  size  of 
the  shaft  and  the  distance  between  the  bearings  should  be  so 
calculated  that  there  will  be  sufficient  lateral  strength  to  admit 
of  placing  the  pulleys  upon  any  part  of  the  shaft  between  the 
bearings. 

There  is  no  question  but  as  a  general  rule  a  shaft  that  possesses 
sufficient  torsional  strength  to  perform  the  work,  with  a  moderate 
allowance  for  contingencies,  will,  if  the  bearings  are  placed  at  a 
proper  distance  apart,  also  possess  sufficient  lateral  strength 
for  all  practical  purposes. 

In  practical  experience  it  has  been  found  that  the  most  reliable 
rule  for  this  purpose  is  to  take  three  times  the  diameter  of  the 
shaft  in  inches  for  the  distance  from  center  to  center  of  the 
bearings  in  feet.  Thus  a  shaft  of  2  inches  in  diameter  should 
be  6  feet  from  center  to  center  of  its  bearings.  One  of  2)4, 
inches  would  call  for  7  feet  and  6  inches,  while  one  of  3  inches 
may  be  7  feet,  and  so  on. 


September,  1895 


CflNADIflM    eiiECTRlCflli  NEWS 


161 


THE  STRATTON  SEPARATOR. 

The  foUowinj^  is  a  letter  from  Prof.  R.  C.  Carpenter,  of  Sibley 
College,  Ithaca,  N.  Y.,  reporting  a  test  made  of  the  Stratton 
Improved  Separator  this  year  : 

"  I  send  you  with  this  letter  a  short  summary  of  the  test  which 
we  have  made  on  the  Stratton  Separator.  The  results  show 
that  the  separator  is  practically  perfect,  and  removes  all  the 
moisture  which  can  possibly  be  taken  out  bv  mechanical  means. 
I  think  we  will  make  another  test  in  which  we  inject  water  into 
the  steam  pipe,  thus  increasing  the  percentage  considerably  of 
water  in  the  steam  supplied.  This  latter  will  not  be  of  great 
practical  interest,  but  will  bring  out,  of  course,  the  capacity  of 
the  separator  for  extraordinary  conditions.  If  you  have  no  ob- 
jection I  will  publish  a  copy  of  this  report  in  the  next  number 
of  the  Sibley  Journal,  and  for  that  purpose  would  be  pleased  to 
have  you  loan  us  an  electrotype  showing  vertical  section. 


appended  table.  During  these  runs  the  water  was  kept  at  a 
constant  height  in  the  separator  : 
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The  Stratton  Separator. 

"Test  of  Stratton  Improved  Separator. — For  <his  test 
the  steam  pipe  leading  to  the  separator  was  surrounded  for  a 
portion  of  its  length  with  a  jacket  which  could  be  filled  with 
water  to  any  desired  height,  the  puipose  of  the  water  jacket 
being  to  condense  as  great  a  per  cent  of  the  steam  as  possible. 
The  discharge  of  steam  from  the  separator  was  led  to  a  surface 
condenser,  where  it  was  condensed  and  the  amount  carefully 
weighed.  The  drip  of  water  discharged  from  the  separator  was 
led  to  a  barrel  standing  on  a  pair  of  scales,  and  accurate 
weighings  were  made  of  the  water  taken  out  from  the  steam  by 
the  separator.  A  throttling  calorimeter  was  placed  in  the 
steam  pipe  directly  after  the  steam  left  the  separator.  Pressure 
gauges  were  placed  either  side  of  the  separator.  Observations 
were  taken  and  the  results  reduced  by  Messrs.  Collins,  Hubbard 
and  Thomas  of  the  class  of  '94,  The  followmg  is  the  general 
summary  of  the  results  :  The  steam  supplied  to  the  separator 
contained  moisture,  the  percentage  of  which  varied  from  a  little 
over  5  Jo  nearly  21.  That  discharged  from  the  separator  was  in 
every  case  nearly  dry,  it  containing  in  evei  y  instance  less  than  i 
per  cent,  of  moisture.  The  separator  was  worked  up  to  its  full 
capacity,  and  there  was  no  appreciable  reduction  of  pressure. 
The  summary  of  the  results  of  different  runs  is  given  in  the 
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The  Goubeit  Manufacturing  Company, 
are  sole  manufacturers  of  the  Stratton  Improved  .Separator,  are 
represented  in  Canada  by  Wm.  T.  Bonner,  415  Board  of  Trade 
Building,  Montreal. 


PATENT  WATER  TUBE  HEATER  AND  PURIFIER. 

We  herewith  illustrate  a  patent  water  tube  heater  and  puiifier, 
manufactured  by  Laurie  Bros.,  of  Montreal.  The  manufacturers 
claim  for  these  heaters  that  when  applied  as  rated  they  will  raise 
the  temperature  of  feed  water  to  from  210"  to  212^,  and  that  the 
impurities  in  the  feed  water  that  precipitate  at  boiling  point  will 
be  deposited  at  the  bottom  of  the  heater,  where  provision  is 
made  for  blowing  it  off. 

As  will  be  seen  from  the  cut,  the  upper  tube  plate  is  entirely 


Patent  Water  Tube  Heater  And  Purifier. 

separate  (rom  shell  or  body  of  heater,  thus  providing  for  free  ex- 
pansion of  tubes  independent  of  any  other  materials  used  in  con- 
struction. They  are  constructed  enti-iely  of  cast  iron  and  brass, 
making  them  almost  indestructible. 

The  water  entering  at  bottom  (and  being  distributed  by  de- 
flector) passes  slowly  up  the  tubes  absorbing  heat  in  its  passage, 
to  upper  chambers,  where  it  is  still  surrounded  by  exhaust  steam 
till  discharged. 

The  discharge  pipe  projects  downward  into  chamber  to  avoid 
carrying  scum  fiom  surface  of  water  into  boiler.  A  scum  blow- 
off  is  provided,  with  discharge  at  bottom  of  heater  as  shown  in  cuf. 
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ELECTRICITY  FOR  MINING. 

An  important  application  of  the  three-phase  system  of  long 
distance  transmission  of  power  has  recently  been  installed  and 
put  in  operation  at  the  Silver  Lake  Mines,  near  Silverton,  Col., 
where  power  is  transmitted  a  distance  of  three  miles  through 
some  of  the  roughest  country  in  Colorado.    It  is  attracting  con- 


KiG.  I. —  Thrkk-Fhase  Generator  for  Long -Distance  Trans- 
mission AT  Silverton,  Col. 

siderable  attention  among  mining  men,  as  it  is  the  first  three- 
phase  plant  established  in  the  Rocky  Mountain  region. 

The  success  of  direct  current  transmission  has  been  thorough- 
ly demonstrated  by  transmission  plants  operating,  not  only  in 
Colorado,  but  elsewhere  all  over  the  world.  The  expense,  how- 
ever, inseparable  from  direct  current  transmission,  precludes 
the  utilization  of  that  system  in  most  places  where  the  distance 
exceeds  a  certain  limited  number  of  feet.  This  will  be  readily 
understood  when  it  is  stated  that  if  loo  H.P.  can  be  transmitted 
by  direct  current  one  mile  at  500  volts,  10%  being  allowed  for 
loss  in  the  line,  the  copper  wire  necessary  will  cost  about  $2,000, 
while  for  the  same  horse  power  transmitted  by  the  same  system 
for  ten  miles  it  will  cost  about  $200,000.  If,  however,  the  three- 
phase  current  at  5,000  volts  be  employed  to  transmit  the  100  H.P. 
ten  miles,  the  cost  will  not  be  more  than  $2,000.  In  other 
words,  a  given  horse  power  can  be  transmitted  by  the  three- 
phase  system  at  5,000  volts,  ten  times  further  than  a  similar 
horse  power  by  the  direct  current  system  at  500  volts  for  the 
same  expenditure  in  copper.  As,  therefore,  the  question  of  dol- 
lars and  cents  is  a  most  prominent  factor  in  all  transmission  in- 
stallations, the  three-phase  system,  where  long  distance  trans- 
mission is  concerned,  is  the  most  practical  system  because  the 
most  economical,  commercially  speaking,  and  the  installation  at 
Silverton  is  a  sti  iking  example  of  this  fact. 

The  Silver  Lake  group  of  mines  lies  about  four  miles  south- 
east of  Silverton,  and  is  situated  at  an  altitude  of  12,300  feet 
above  the  sea  level.  They  are  owned  by  Edward  G.  Stoiber. 
The  ore  mined  carries  both  gold  and  silver,  is  of  a  comparatively 
low  grade  and  requires  concentration. 

Previous  to  the  installation  of  electricity,  the  mill,  which  is 
situated  on  the  shores  of  the  lake,  near  the  mouth  of  the  mine 
tunnel,  was  run  by  steam.  Coal  was  brought  to  the  steam  en- 
gine by  the  zigzag  p.ith  up  the  mountain  shown  in  figure  3,  and 
by  the  time  it  reached  the  furnace  cost  $8.75  a  ton.  This  re- 
presented a  monthly  expenditure  of  almost  a  thousand  dollars, 
and  the  expense  proved  a  burden  which  went  far  to  eat  up  the 
profits  of  the  mine.    Reform,  therefore  became  imperative. 

The  plant  is  now  operated  by  water  power,  which  is  brought 
from  the  Animas  River,  above  Silverton,  through  a  3  x  4  foot 
flume,  9,750  feet  in  length,  which  carries  2,350  cubic  feet  of  water 
per  minute.    P'lume  and  trestle  are  shown  in  figure  4.    One  of 
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the  great  advantages  of  electrical  utilization  is  here  demon- 
strated, for  it  was  found  less  expensive  to  build  this  costly  two 
mile  flume,  running  from  above  Silverton  to  a  spot  where  the 
necessary  head  could  be  utilized,  and  then  to  transmit  the  elec- 
tricity back  to  the  mine,  lather  than  to  continue  to  burn  coal  at 
the  price  which  it  brought  at  the  mouth  of  the  Silver  Lake 
Mines. 

The  head  of  water  obtained  is  about  180  feet ;  this  develops 
on  the  water  wheel  shaft  640  H.P.  The  plant  consists  of  two 
four  foot  double  nozzle  Pelton  water  wheels,  with  special  buckets, 
belt  connected  to  two  150  K.W.  (200  H.P.)  General  Electric  three 
phase  generators. 

The  current  from  these  machines  is  given  out  at  2,500  volts 
and  is  transmitted  over  a  distance  of  a  little  more  than  three 
miles  to  the  Silver  Lake  Mill  and  Mine. 

The  conductors  are  No.  3  B  &  S  bare  copper  wires,  one  for 
each  branch  of  the  three-phase  circuits.  These  are  strung  from 
the  power  house,  shown  in  figure  2,  up  the  mountain  passes  and 
through  the  rugged  forbidding  country  shown  in  the  illustrations. 
In  one  place  where  a  chasm  has  to  be  spanned  the  wires  leap 
from  pole  to  pole  a  distance  of  275  feet.  They  have  been  strung 
with  especial  care,  as  befitted  the  abnormal  conditions.  At  each 
insulator  the  wire  is  run  through  a  short  piece  of  rubber  tube, 
as  an  extra  precaution  against  leakage.  Lightning  arresters 
are  placed  at  each  end  of  the  line,  and  an  additional  safeguard 
against  possible  damage  by  lightning  is  provided  in  the  shape 
of  a  barbed  iron  wire,  which  extends  the  entire  distance  of  the 
line  along  the  tops  of  the  poles,  ana  is  grounded  at  every  second 
pole.  In  this  country,  where  the  storms  are  frequent  and  the 
lightning  disastrous  in  its  effects,  every  precaution  is  taken  to 
frustrate  possible  damage  from  atmospheric  discharges.  The 
most  effective  lightning  arresters  which  have  been  found  for 
this  work  are  those  which  the  General  Electric  Company  itself 
manufactures. 

In  the  winter  time  the  snow  lies  thickly  on  the  ground  and  all 
intercourse  between  the  mine  and  civilization  is  almost  cut  ofif. 
Some  idea  of  the  difficulties  of  the  road  may  be  gathered  by  re- 
ferring to  figure  3,  where  the  .zigzag  route  up  the  mountain  is 
shown. 

Arriving  at  the  mine,  the  current  is  supplied  to  a  100  H.P. 


I'lG  2.— PowEK  House  at  the  End  ok  the  Flume,  Silverton,  Col. 


three-phase  induction  motor,  run  directly  from  the  primary  cir- 
cuit. Another  100  H.P.  motor,  as  well  as  one  of  75  are  lo- 
cated beneath  the  ground,  and  current  is  supplied  to  -these  at  a 
pressure  of  220  volts,  the  reduction  in  pressure  being  effected  by 
step-down  transformers.  In  addition,  a  15  H.P.  motor  runs  a 
pump,  raising  water  from  the  lake  to  the  mill,  and  one  small 
I  H.P.  motor  operates  a  blower  and  the  lights  for  a  bunk,  office 
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and  other  buildings,  both  being  connected  to  the  second.iries. 

The  induction  motor  used  is  an  excellent  representation  of 
the  latest  type  of  alternating  current  motor  built  by  the  General 
Electric  Co.  There  are  no  commutators,  collector  rings  or 
brushes  ;  the  field  winding  is  conected  to  the  circuit,  but  there 
is  no  connection  between  the  armature  and  any  external  source 
of  current.  The  three-phase 
currents  rising  and  falling  in 
the  field  windings  induce 
corresponding  currents  in  the 
armature  winding,  and  the 
armature  revolves.  The  field 
armature  cores  are  so  com- 
pletely laminated  that  all 
loss  from  eddy  currents  is 
practically  eliminated.  The 
speed  of  the  motor  is  at  all 
loads  practically  constant. 
The  starting  resistance  for 
preventing  any  excessive 
current  in  the  armature  wind- 
ing, while  gaining  speed,  is 
contained  in  the  armatirre 
itself,  and  the  handle  shown 
in  the  cut  serves  to  cut  out 
the  resistance  when  the 
motor  is  fully  up  to  speed. 

The  interest  in  this  mine 
centres,  of  course,  upon  the 
economy  ihduced  by  the  elec- 
trical  installation.  The 
power  used  in  the  mill  and 
the  mines  at  the  present  time 
is  more  than  three  times  as 
much  as  was  used  when  generated  by  the  steam  engine  previ- 
ously employed.  If,  therefore,  $1,000  a  month  or  $12,000  per 
year  would  be  economized  by  using  the  same  power,  an  economy 
of  not  less  than  $36,000  a  year  is  effected  by  the  operation  of 
the  mine  by  electricity,  and  a  greater  power  is  available.  Thrs 
has  allowed  of  the  operation  of  machinery  inside  the  mine  for 
the  first  time. 

Before  such  figures  as  these  any  question  as  to  the  economy 


Fig  3 — Zigzag  Trail  up  the  Mountain,  Silverton,  Coi 


EDITOR  V.  SUBSCRIBER. 

Die  Muhi.E,  a  paper  printed  in  Berlin,  fiermany,  indulges 
in  some  caustic  comments  concernrng  those  subscribers  who 
expect  everything,  and  give  nothing.  It  declares  that  a  trade 
paper  is  expected  to  supply  information  very  often  outside  of  its 
sphere  and  field  ;  that  it  must  inform  manufacturers  of  the  par- 
ticulars of  its  own  business, 
even  to  the  extent  of  showing 
them  how  to  reduce  expenses; 
must,  in  fact,  be  a  genera! 
advertiseron  all  subjects  with- 
in the  commercial  domain. 
If,  says  this  paper,  the  editor 
should  ask  where  he  must  get 
the  information,  the  sub- 
scriber is  apt  to  reply,  "  It  is 
none  of  your  business."  The 
editor  thereupon  shows  pre- 
cisely what  are  the  duties  of 
the  subscriber  in  relation  to 
the  journal  he  takes,  and  ber- 
ates the  reader  for  not  sup- 
plying him  with  such  facts  as 
may  come  within  his  notice, 
and  which,  when  developed, 
would  probably  prove  to  the 
mutual  advantage  of  editor 
and  subscriber.  There  is 
much  force  in  this.  Sub- 
scribers have  it  in  their  power 
to  extend  the  usefulness  of 
their  trade  paper  by  making 
suggestions  and  submitting 
facts  ;  and  he  would,  indeed, 
be  an  indifferent  editor  who  refuses  to  consider  them.  News- 
paperdom  perhaps,  puts  it  in  the  best  possible  light  by  saying 
that  a  man  who  subscribes  for  a  trade  paper  does  so,  not  only 
because  he  is  alive  to  the  interests  of  his  trade  in  general,  but 
because  he  expects  to  find  in  it— and  generally  does — informa- 
tion and  suggestions  of  value  in  the  conduct  of  his  own  busi- 
ness. Such  a  man  reads  his  paper  from  end  to  end,  advertise- 
ments and  all,  commenting  as  he  goes  along.    Many  things 


Fig.  4.— The  Flume,  Silvekton,  Col. 


of  an  electrical  installation,  when  coal  is  anywhere  near  the 
price  it  is  in  this  case,  becomes  irrational. 


Joseph  Brisbois,  ot  Guelph,  Ont. ,  in  the  employ  of  the  G.  N.  W.  Tele- 
graph Co.  as  repairer,  was  run  over  and  killed  by  a  Grand  Trunk  train 
recently. 


are  jotted  down  on  his  memo  pad,  for  everyday  use,  and  for 
enquiring  further  into  on  his  first  visit  to  the  market.  And  as 
it  is  necessary  for  a  man  to  be  wide  awake  nowadays  in  order 
to  succeed  in  business,  these  are  the  men  who  subscribe  to 
their  trade  journal,  and  are  the  advertisers'  best  patrons.— The 
Effective  Advertiser. 


164 


CiHSlflDlflfJ    EliECTl^ICflD  MEWS 


September,  1895 


IMPROVED  CORLISS  AUTOMATIC  ENGINE. 

The  accompanyino  Ulustration  represents  a  Corliss  automatic 
entitle,  as  manafactured  by  Laurie  Bros.,  of  Montreal,  for  elec- 
tiical  purposes,  with  extra  heavy  fly  wheel. 

The  general  desjgn  is  a  modification  of  what  is  known  as  the 
girder  frame  engine.  The  cylinders,  frame  and  pillow  block  are 
cast  separate  and  bolted  together.  The  guides  (being  circular) 
are  bored  and  end  of  frame  faced  at  one  operation,  thus  securing 
perfect  alignment  with  the  cylinder.  The  frame  at  outer  end  of 
guides  forms  a  complete  circle,  at  which  point  a  pedestal  is 
placed,  thus  forming  a  very  rigid  arrangement.  The  steam 
cylinder  has  four  valves,  two  for  steam  and  two  for  exhaust,  in- 
dependent of  each  other  in  action,  and  placed  so  close  to  the 
bore  of  the  cylinder  as  to  leave  the  least  possible  amount  of 
clearance.  The  steam  valves  are  operated  by  means  of  bronze 
spindles  or  stems;  the  exhaust  by  steel  spindles  or  stems. 
Either  of  the  four  valves  may  be  removed  by  unscrewing  the  cap 
screws  that  hold  the  back  end  bonnet  in  place.  The  exhaust 
valves  are  located  below  the  cylinder,  thereby  securing  perfect 
drainage. 

These  engines  are  built  from  extra  heavy  patterns,  and  every 
possible  precaution  taken  to  prevent  the  possibility  of  accident 
or  derangement. 


Improved  Corliss  Engine. 


MUCH  INFORMATION  IN  A  SMALL  SPACE. 

Dropping  a  steel  magnet,  or  vibrating  it  in  other  ways,  di 
minishes  its  magnetism. 

It  is  said  that  steel  containing  12  per  cent,  of  manganese  can 
not  be  magnetized. 

Flames  and  cur- 
rents of  very  hot  air 
are  good  conductors 
of  electricity.  An 
electrified  body 
placed  near  a  flame 
soon  loses  its  charge. 

In  charging  a  sec- 
ondary battery,  the 
charging  electro-mo- 
tive force  should  not 
exceed  the  electro- 
motive force  of  the 
battery  more  than  5 
per  cent. 

Lightning  has  an 
electro-motive  force 
of  3,500,000  volts  and 
a  current  of  14,000,- 
000  amperes.  The 
duration  of  the  discharge  of  lightning  is  1-200,000  of  a  second. 

The  resistance  of  copper  rises  about  0.21  per  cent,  for  each 
degree  of  Fahrenheit,  or  about  0.38  for  each  degree  Centigrade. 

A  lightning  rod  is  the  seat  of  a  continuous  current  so  long  as 
the  earth  at  its  base  and  the  air  at  its  apex  are  of  difiFerent 
potentials. 

The  rate  of  transmission  on  Atlantic  cables  is  eighteen  words 
of  five  letters  each  per  minute.  With  the  "duplex"  this  rate  of 
transmission  is  nearly  doubled. 

The  efifect  of  age  and  of  strong  currents  on  German  silver  is 
to  render  it  brittle.  A  similar  change  takes  place  in  an  alloy  of 
gold  and  silver. 

•  A  test  for  the  porosity  of  porous  cells  consists  in  filling  the 
cell  with  clean  water  and  taking  the  per  cent,  of  leakage.  The 
correct  amount  of  leakage  is  15  per  cent,  in  twenty-four  hours. 

If  the  air  had  been  as  good  a  conductor  of  electricity  as  cop- 
per, says  Prof  Alfred  Daniell,  we  would  probably  never  have 
known  anything  about  electricity,  for  our  attention  would  never 
have  been  directed  to  any  electrical  phenomena. 

A  perfect  vacuum  is  a  perfect  insulator.  It  is  possible  to  ex- 
haust a  tube  so  perfectly  that  no  electric  machine  can  send  a 
spark  through  the  vacuous  space,  even  when  the  space  is  only 
one  centimeter. 

For  resistance  coils,  for  moderately  heavy  currents,  hoop  iron, 
bent  into  zigzag  shape,  answers  very  well.  One  yard  of  hoop 
iron,  j^-inch  wide  and  1-32  inch  thick,  measures  about  i-ioo  of 
an  ohm  ;  consequently,  one  hundred  yards  will  be  required  to 
measure  an  ohm. 


Compression  of  air  increases  its  dielectric  strength.  Cailletet 
found  that  dry  air  compressed  to  a  pressure  of  forty  or  fifty  at- 
mospheres resisted  the  passage  through  it  of  a  spark  from  a 
powerful  induction  coil,  while  the  discharge  points  were  only 
0.05  centimeter  apart. 

An  accumulator  with  seventeen  plates,  ten  by  twelve  inches, 
is  reckoned  in  horse  power  hours,  equal  to  about  i  horse  power 
hour.  Taking  this  as  a  basis,  it  will  require  six  cells  for  i  horse 
power  for  six  hours,  or  thirty  cells  for  5  horse  power  for  the 
same  length  of  time. 

The  voltage  of  a  secondary  battery  must  always  be  equal  to 
or  slightly  in  excess  of  the  voltage  of  the  lamp  to  be  burned. 
For  example,  a  twenty  volt  lamp  will  require  ten  secondary  cells, 
but  ten  cells  will  support  more  than  twenty  lamps. 

To  obtain  the  length  of  wire  on  an  electro  magnet,  add  the 
thickness  of  the  coils  to  the  diameter  of  the  core  outside  of  the 
insulation,  multiply  by  3.14,  again  by  the  length,  and  again  by 
the  thickness  of  the  coils,  and  divide  by  the  diameter  of  the  wire 
squared. 

Blotting  paper,  saturated  with  a  solution  of  iodide  potassium, 
to  which  a  little  starch  paste  has  been  added,  forms  a  chemical 
test  paper  for  testing  weak  currents.  When  the  paper  (slightly 
damp)  is  placed  between  the  terminals  of  a  battery,  a  blue  stain 
appears  at  the  anode,  or  wire  connected  with  the  carbon  or 
positive  pole  of  the  battery.— Boston  Journal  of  Commerce. 


PUBLICATIONS. 

Mr.  Street  of  the  Ottawa  Electric  Company,  is  introducing  a  new  meter 

ledger  and  system  ol 
keeping  electric  light 
meter  accounts  with  cus- 
tomers, which  appears 
to  be  much  superior  to 
the  methods  generally 
used.  It  effects  a  savine; 
of  time  and  book  space. 
A  customer's  account, 
occupying  from  %  to 
K  page,  shows  the  meter 
readings,  debits  and 
credits  for  a  number  of 
years,  so  that  the  whole 
history  of  the  account 
can  be  seen  at  a  glance 
as  well  as  the  balance 
owing  to  the  company 
at  any  time. 

The  publishers  have 
favored  us  with  a  copy 
of  the  Stationary  Engi- 
neer's Gazetter  of  Illinois, 
being  a  directory  of  chief 

engineers,  and  engineers  in  charge,  owners  (.f  steam  plant,  etc.,  etc.,  within 
the  boundaries  of  said  State. 

The  September  number  of  the  Review  of  Reviews  contains  two  articles 
which  will  be  of  special  interest  to  electricians,  as  well  as  readable  by  all  who 
watch  the  world's  progress.  One  is  "  Nikola  Tesla  and  the  Electrical  Out- 
look," the  other  "  Industrial  Niagara."    Both  are  extremely  interesting. 


The  Parry  Sound  Electric  Light,  Heat  and  Power  Co.  are  applying  for  a 
charter.  The  company  have  been  granted  a  five  years  franchise  by  the 
Town  Council  of  Parry  Sound,  and  have  agreed  to  furnish  incandescent 
street  lamps  of  50  c.  p.  at  $17  per  lamp  per  annum,  and  to  supply  lamps  for 
residences  a!  the  following  prices :— first  five,  30  cents  each;  five  additional, 
25  cents  each  ;  all  over  ten,  20  cents  each.  For  stores,  first  two  50  cents 
each  ;  two  additional,  40  cents  each  ;  all  over  six,  25  cents  each,  with 
special  rates  for  churches  and  public  halls. 

The  tender  will  probably  he  accepted  of  the  St.  Thomas  Street  Railway 
Company  to  light  the  streets  of  the  city  for  eight  years,  from  January  6th, 
1896,  with 90  electric  arc  lights,  2,000  candle-power,  cedar  poles  on  a  moon 
light  schedule  of  305  nights  a  year,  at  25  ^  cents  per  lamp  per  night.  The 
annual  cost  of  lighting  under  this  scheme  will  be  $7,000.  The  present  cost 
of  31  electric  lamps  of  1,200  candle-power,  and  98  gas  lamps,  is  $5,226, 
and  the  cost  of  their  continuance  under  a  proposition  from  the  gas  company 
for  a  renewal  of  their  contract  would  be  $3,820. 

An  order  has  been  placed  by  the  Michigan  Central  Railway  Company 
with  the  General  Electric  Co.,  of  the  United  States,  for  two  powerful  search 
lights,  which  will  be  used  to  illuminate  Niagara  Falls.  These  lights  will 
each  have  a  brilliancy  of  100,000  candles,  and  will  be  operated  with  different 
colored  lens.  The  power  to  generate  the  current  will  be  taken  from  the 
Niagara  river.  The  effect  is  expected  to  surpass  anything  of  the  kind  to  be 
seen  in  the  world.  The  only  similar  attempt  at  illuminating  water  falls  is 
that  to  be  seen  at  the  Rhine  Schloss,  Laufen,  Germany. 
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SPARKS. 

There  are  female  locomotive  engineers  in  Colorado  and  Kansas. 

The  project  of  a  Pacific  cable  is  likely  to  be  much  advanced  by  the  visit 
of  Mr.  Hosmer  of  the  C.  P.  R.  telegraph,  and  Mr.  John  W.  Mackay,  the 
American  millionaire,  to  the  Pacific  coast. 

The  telephone,  it  is  said,  is  not  making  much  progress  in  Russia.  And 
no  wonder  !  Fancy  a  man  going  to  the  'phone  and  shouting  ;  "Holloa, 
is  that  you,  Divsostkivchsmartvoiczski  ?  "No,  it's  Zollemschouskaffir- 
nocknstifTsgowoff,  who's  speaking?"  "  Sezimochockiertrjuaksmzyskischo- 
hemoff.  I  want  toknowif  Xliferomanskefflskillmajuwchzvastowsksweibierski 
is  still  stopping  with  Dvisostkivchsmartvoiczski." — The  Katipo. 

The  first  electric  boat  on  the  Rideau  canal  made  the  trip  from  Ottawa 
a  few  days  ago,  in  charge  of  Mr.  O.  Higman,  chief  electrician  of  the  in- 
land revenue  department  of  Canada.  The  Minosee,  an  Indian  word  signi- 
fying beautiful  boat,  is  thirty-seven  feet  in  length  with  a  beam  of  seven  feet, 
carrying  fifty-two  storage  batteries,  with  a  four  horse-power  motor,  and 
when  charged  she  will  rim  about  seventy-five  miles.  The  wheels  and 
rudder  are  attached  to  the  same  shaft  and  so  arranged  that  one  man  can 
manage  the  motor  and  steer.  Her  average  speed  is  eight  miles  an  hour. 
She  will  accommodate  thirty  persons  comfortably. 


Messrs.  Wm.  Kennedy  &  Sons,  Owen  Sound,  have  an  order  from  the 
Sault  Ste.  Marie  Water,  Light  and  Power  Co.  for  eighteen  water  wheels 
of  the  latest  "  New  American  "  type.  The  wheels  are  to  be  57  inches 
in  diameter  and  aggregate  5,868  h.  p.  They  are  to  be  used  in  driving 
the  machinery  of  the  large  wood-pulp  mill  being  erected  by  the  above 
company  at  the  Sault  Ste.  Marie,  Ont. 

TENDERS 

Electric  Lighting  Plant 


Tenders  are  invited  at  once  for  a  plant  cf  looo  light 
capacity  by  the  undersigned.  Information,  specifica- 
tions, &c.,  can  be  obtained  from  the  undersigned,  or 
from  Mr.  Geo.  White-Fraser,  Consulting  Engineer,  Im- 
perial Loan  Building,  Toronto.  Tenders  must  be  on 
forms  furnished  on  application. 

D.  GRAHAM,  SONS  &  CO. 

Inglewood,  Ont. 


0 


UR  "ACME"  AUTOMATIC  RAILWAY  COACH 
AND  STREET  CAR  CURTAINS^ 


For  either  Open  or  Closed  Cars,  made  to  fit  any  window,  are  the  Best  in  the  World. 

We  als(?  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  .  .  We  also  carry  in  stock  every 
description  of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  ttc. 

Write  for  Particulars  and  Samples. 

MENZIE,  TURNER  &  CO.  Manufacturers  "  Toronto 


The  John  Abell  Engine  &  Machine  Works  Co.,  Ltd. 

ELECTRICAL  DEPT.:  EASTON  SYSTE/A. 

EASTON 

GONSTflNT-GURRENT 

DYNAMO 

This  Machine,  with  the  Easton  Lamps, 
delighted  those  who  saw  them  at  our 
display  at  the  Toronto  Industrial 
Exhibition,  this  present  month 
.  .  of  September,  1895  .  . 

Correspondence  invited  from  intending  purchasers  of 

MOTORS,  DYNAMOS, 
ALTERNATING  MACHINES, 
LAMPS- 


General  Lighting  Plants, 
Arc  or  Incandescent. 


EASTON  CONSTANT-CURRENT  DYNAMO. 

WE   MANUFACTURE  THE 

Gf=^f\ND  flBELL  f\UTOMf\TIG  &NGIN&  t 


hich  was  chosen  by  the  Town  of  Collingwood  for  its  Electric  Lighting  Station,  June,  1895. 

TORONTO, 

Ontario,  Can.\da. 
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CANADIAN  ELECTRIC  RAILWAYS. 

Whilst  speaking  needed  words  of  caution  to  the  Canadian 
Electrical  Association  at  its  annual  convention  in  Toronto 
in  1893,  President  J.  J.  Wright  took  no  optimistic  view 
of  electrical  possibilities  when  he  referred  to  the  wonderful 
future  ahead  of  the  electric  railway.  The  events  of  the  past 
two  years  have  furnished  much  evidence  in  this  diiection. 

The  Canadian  Electrical  News  placed  itself  in  commu- 
nication some  time  since  with  the  managers  of  the  various  elec- 
trical railways  in  Canada,  with  the  purpose  of  ascertaining  what 
progress  had  been  made  in  this  direction.  We  have  to  thank  a 
considerable  number  of  these  for  the  ready  response  made  to 
our  inquiries,  and  from  the  data  thus  secured  we  are  able  to  pre- 
sent a  fairly  full  statement  of  the  extent  of  the  electric  railways 
of  the  Dominion. 

Altogether  there  are  about  30  street  and  suburban  railways  in 
Canada.  The  large  majority  of  these  are  operated  by  electric 
powei,  though  a  few  still  hold  to  animal  power. 

Nearly  $10,000,000  capital,  or  to  give  the  exact  figures, 
$9,905,000,  is  represented  in  the  12  railways  of  which  we  give 
statistics  below.  255  miles  of  road  is  covered  by  these  com- 
panies, who  operate  together  387  motors  and  144  trailers. 

To  a  large  extent  a  uniform  fare  is  charged  by  the  different 
street  railways  of  the  country.  Except  in  the  case  of 
suburban  roads,  where  the  fare  must  be  regulated  by  the  length 
and  conditions  of  travel,  five  cents  is  the  usual  fare,  or  6  tickets 
for  25  cents,  25  for  $1.00,  with  8  tickets  for  25  cents  at  certain 
hours  of  the  day,  and  children's  tickets  10  for  25  cents. 

The  franchise  of  the  difTerent  roads  varies  from  20  to  50  years. 
The  Gait,  Preston  and  Hespeler  road,  as  also  Hamilton,  have  a 
20  years'  franchise,  with  Toronto  30,  and  London,  the  highest, 
50  years. 

The  most  important  railway  from  which  an  answer  to  our  en- 
quiries was  not  received  at  the  time  of  writing,  was  Montreal, 
where  there  is  about  70  miles  of  road,  and  which,  since  the 
adoption  of  electric  power,  has  attained  to  remarkable  success. 
The  stock  of  the  Montreal  Street  Railway  is  viewed  in  financial 
circles  as  one  of  the  best  investments  on  the  market,  and  has 
been  going  up  with  leaps  and  bounds.  No  report  is  received 
from  British  Columbia,  where  there  is  a  road  of  about  miles 
length  in  Vancouver,  and  another  of  nearly  double  that  length 
at  Victoria.  Aside  from  the  Winnipeg  Electric  Street  Railway, 
of  which  full  particulars  were  received  from  the  manager,  Mr. 
G.  H.  Campbell,  there  is  also  a  lailway  about  5  miles  lenglh 
operated  by  horse  power.  St.  John,  N.  B.,  has  quite  a  success- 
ful electric  railway,  and  in  Halifax  and  Yarmouth,  N.  S.,  there 
are  two  roads  under  opeiation.  Of  other  roads  that  have  failed 
to  report  may  be  named  Belleville,  Brantford,  Kingston,  Peter- 
boro'.  Port  Arthur,  St.  Cathaiines,  St.  Thomas,  Waterloo  and 
Quebec.  With  some  of  these  animal  power  is  still  used,  and 
with  others,  as  Kingston,  electric  power  has  recently  been 
brought  mto  force.  Approximating  the  mileage  of  these  several 
roads  at  187  miles,  which  is  close  to  the  figure,  and  adding  this 
to  the  255  mileage  already  noted,  it  may  be  said  that  there  is 
442  miles  of  street  and  suburban  railways  in  Canada,  or  perhaps 
in  round  figures  500  miles. 

Individualizing  the  reports  received  we  take  the  leading  cities 
first,  and  the  statistics  are  as  follows  : 

Toronto. — Capital  stock  :  $6,000,000.  Officers :  President, 
William  McKenzie  ;  superintendent,  James  Gunn ;  secretary, 
J.  C.  Grace  ;  comptroller,  J.  M.  Smith.  Mileage,  81  yi.  System 
in  use:  General  Electric,  Westinghouse,  and  Thomson-Houston. 
Motors,  166,  trailers,  70.  Power  plant  :  two  i,6Qoh.  p.  engines 
with  multipolar  generators  coupled  direct,  800  K.  W.  each,  work- 
ing up  to  2,000  amperes  each  at  560  volts ;  four  620  h.  p.  and 
one  430  h.p.  engines,  with  10  generators  driven  by  belt,  200  K. 
W.  each  ;  output,  4,000  amperes  at  560  volts.  Capacity  of  total 
output,  7,000  amperes  at  560  volts.  Indicated  horse  power, 
6,110.    Period  of  franchise :  30  years  from  Sept.  i,  1891. 

Ottawa. — Capital  stock  authorized  $1,000,000;  paid  up 
$814,800.  Officers:  J.  W.  McRae,  president;  W.  Y.  Soper, 
vice-president;  T.  Ahearn,  managing  director;  James  D.  Eraser, 


secretary-treasurer  ;  J.  E.  Hutchinson,  superintendent.  Mileage, 
23.  System  in  use:  Westmghouse.  60  motors.  Power  plant : 
one  700  h.p.  generator;  two  400  h. p*generators  ;  three  100  h.p. 
generators.    Franchise:  30  years  from  13th  Aug.,  1893. 

Hamilton. — Capital  stock:  $205,000.  Officers:  B.  E. 
Charlton,  president;  E.  Martin,  Q.  C,  vice-president;  J.  B. 
Griffith,  secretary-treasurer  and  manager.  Mileage,  22. 
System  in  use:  Westmghouse.  35  motors  and  14  trailers. 
Power  plant  :  3  Wheelock,  260  h.  p.,  and  one  Corliss  260  h.  p. 
engine.    Franchise,  20  years. 

London. — Capital  stock:  $250,000.  Officers:  H.A.Everett, 
president ;  E.  W.  Moore,  vice-president ;  C.  E.  A.  Carr,  mana- 
ger and  treasurer;  .S.  R.  Break,  secretary;  Charles  Currie,  as- 
sistant secretary ;  D.  L.  D.  DeHart,  superintendent.  Mileage, 
25.    60  motors  and  trailers.    Franchise,  50  years. 

Winnipeg. — Capital  stock:  $300,000.  Officers:  James  Ross, 
president  ;  W.  Whyte,  vice-president  ;  William  McKenzie, 
treasurer;  F.  Morion  Morse,  secretary ;  G.  H.  Campbell,  mana- 
ger. Mileage,  16.  System  :  Edison.  24  motors  and  12  trailers. 
Power  plant :  one  900  h.  p.  Corliss  engine  (Laurie  type),  one 
Wheelock  250  h.p.  engine,  and  three  Edison  generators.  Fran- 
chise, 35  years. 

Windsor,  Ont. — Capital  stock :  $500,000.  Officers :  John 
Coventry,  M.  D.,  president;  Geo.  M.  Hendrie,  vice-president; 
William  J.  Pulling,  treasurer  ;  James  Anderson,  secretary. 
Mileage,  10.  .System  in  use  :  Westinghouse.  25  motors  and 
trailer  cars.  Power  plant :  two  Robt.  Armstrong  engines,  200 
h.  p.  each,  and  one  Brown-Corliss,  125  h.  p.  Franchise:  20  years 
from  March,  1893. 

Sarnia,  Ont. — Capital  stock:  $50,000.  Officers:  J.  S. 
Symington,  president  ;  H.  W.  Mills,  secretary  and  manager. 
Mileage,  4.  System,  animal  power.  9  cars  and  21  horses. 
Franchise,  30  years. 

Niagara  Falls,  Ont. — Niagara  Falls,  Wesley  Park  and 
Clifton  Tramway  Co.  Capital  stock :  $50,000.  Animal  power 
in  use;  about  changing  to  electric.  Mileage,  4.  Plant :  8  cars, 
20  horses.    Franchise,  20  years. 

Niagara  Falls,  Ont. — Niagara  Falls,  Park  and  River  Rail- 
way. Capital  stock :  $1,000,000.  Officers:  E.  B.  Osier,  presi- 
dent; William  Hendrie,  vice-president;  R.  A.  Smith,  secretary- 
treasurer  ;  W.  Phillips,  electrician  ;  H.  Rathery,  superintendent ; 
Ross  Mackenzie,  manager.  Mileage,  I3/^;  12  miles  double 
track.  System  in  use:  Canadian  General  Electric.  14  motors, 
one  luggage  van  with  motors,  16  trailers,  and  10  observation 
cars  with  double  trucks,  motors,  (41  in  all).  Power  plant:  one 
water  power  station  with  two  1,000  h.p.  wheels,  and  three  250  h. 
p.  dynamos;  largtf  steam  station  with  two  150  h.p.  engines,  and 
two  125  h.p.  dynamos.  Franchise,  40  years.  Charter  admits 
of  about  27  miles  more  line  being  constructed,  viz.:  to  Fort  Erie 
and  Niagara-on-the-Lake,  and  also  a  railroad  on  the  water's 
edge  from  the  Falls  to  Queenston. 

Hamilton,  Ont. — Hamilton,  Grimsby  and  Beamsville  Elec- 
tric Railway.  Capital  stock,  $200,000.  Officers  :  C.  J.  Myles, 
president  :  T.  W.  Lister,  vice-president  ;  Adam  Rutherford, 
sec.-treas. ;  A.  J.  Nelles,  manager;  C.  K.  Green,  electrician. 
Mileage,  25.  7  motor  cars,  i  trailer,  i  motor  freight  car,  3 
trailer  fruit  cars.  Power  plant  :  2  Inglis  engines,  150  h.p.  each, 
3  boilers,  2  Westinghouse  generators  ;  Westinghouse  electrical 
equipment. 

Galt,  Ont. — Gait,  Preston  and  Hespeler  Street  Railway 
Co.,  Ltd.  Capital  stork,  $100,000.  Officers:  Thomas  Todd, 
president  ;  R.  G.  Cox,  vice-president  ;  W.  H.  Lutz,  sec.-treas.  ; 
W.  A.  Lee,  manager.  Mileage,  9.  System  :  Westinghouse  and 
Canadian  General  Electric.  5  motor  and  3  trailers.  Power 
plant:  2  Wheelock  engines,  125  h.p.  each;  2  generators— i 
Westinghouse  85  K.  W.,  i  General  Electric  100  K.  W.  Power 
house  is  located  at  Preston,  being  about  the  centre  of  the  line. 
Franchise,  20  years.  The  company  have  further  in  the  way  of 
equipment  a  IJaldwin  steam  motor,  hauling  capacity,  500  tons, 
with  which  freight  is  carried  between  Preston  and  Hespeler  and 
the  C.  P.  R.  at  Gait.    The  tracks  connect  with  the  C.  P.  R.  and 
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aie  the  same  guage.  There  is  also  an  electric  frei^'ht  car,  equip- 
ped with  2  Canadian  General  Electric  1200  motors,  and  also  a 
freight  trailer  for  carrying  less  than  car  load  lots.  The  tracks 
from  Gait  to  Preston  are  on  the  highway,  and  between  Preston 
and  Hespeler  a  private  right  of  way  is  held.  The  average  freight 
amounts  to  about  600  tons  per  month,  and  passengers  about 
20,000  per  month.  Sidings  are  run  into  all  the  factory  yards  in 
Pieston  and  Hespeler,  so  that  freight  can  be  loaded  at  their 
own  doors.  30  passenger  trains  are  run  every  day.  The  freight 
work  is  all  done  at  night  after  10  o'clock.  This  is  the  pioneer 
Canadian  road,  combining  freight  and  passenger  traffic,  and  has 
reached  very  marked  success. 

Toronto  Junction,  Ont. — Toronto  Suburban  Street  Rail- 
way Co.  Capital  stock,  $250,000.  Officers  :  R.  Wilson  Smith, 
president  ;  E.  P.  Heaton,  vice-president  ;  R.  H.  Eraser,  secre- 
tary and  manager.  Mileage,  10.  System  :  Edison,  General 
Electric  and  Westinghouse.  5  motors  and  trailers.  Power 
plant  :  i  100  K.  W.  B.  P.  Edison  generator,  i  150  h.  p.  en- 
gine.   Franchise,  20  years. 


THE  COMING  STREET  RAILWAY  CONVENTION. 

The  convention  of  the  American  Street  Railway  Association, 
which  assembles  at  Montreal  in  October,  is  exciting  much  at- 
tention from  railway  men,  who  look  upon  it  as  one  of  more  than 
usual  importance,  on  account  of  the  questions  which  are  likely 
to  come  before  it.  The  association  comprises  not  only  the 
officials  but  also  the  electrical  and  mechanical  experts  of  the 
leading  railway  companies  of  Canada  and  the  United  States, 
and  therefore  wields  great  influence,  as  well  as  containing 
the  concentrated  experience  of  a  large  number  of  able  men. 
There  are  nearly  1,000  companies  in  existence,  operating  13,000 
miles  of  track,  and  representing  a  capital  of  something  like 
$r, 200,000,000,  with  a  yearly  earning  capacity  of  from  $125,000,- 
000  to  $140,000,000. 

Referring  to  the  questions  likely  to  come  before  the  conven- 
tion, a  writer  in  the  St.  Louis  Globe  Democrat  says  : — 

Considerable  speculation  is  being  indulged  in  by  the  street 
railway  men  of  this  and  other  cities  concerning  the  proposed 
action  of  the  fourteenth  annual  meeting  of  the  American  Street 
Railway  association,  which  is  shortly  to  beheld  at  Montreal.  It 
was  given  out  some  time  ago  that  the  scope  of  the  organization 
is  to  be  enlarged  and  its  character  somewhat  changed.  At  the 
last  annual  meeting  formal  steps  were  taken  to  bring  about  the 
change.  The  executive  committee  was  instructed  to  elaborate 
plans.  This,  it  is  understood,  has  been  done.  The  committee 
has  not  given  out  what  kind  of  a  report  it  is  going  ,to  make. 
However,  among  some  of  the  propositions  to  be  presented  is  the 
establishing  of  a  central  bureau  of  information,  which  shall  be 
charged  with  the  duty  of  answering  all  questions  propounded  by 
members  on  problems  affecting  their  interest.  Questions  of 
operating  methods,  of  patents,  of  legislation,  of  franchise,  etc., 
etc.  The  bureau  is  to  be  in  charge  of  men  well  versed  in  law, 
patents,  insurance  and  the  like.  To  run  a  bureau  of  this  kind, 
the  promoters  say,  will  require  a  great  deal  of  money,  that  can 
only  be  obtained  by  subscription  and  by  putting  up  of  the  dues. 
Opinion  is  divided  as  to  the  value  of  the  bureau,  in  relation  to 
its  great  cost  to  maintain.  The  large  companies  are,  it  is  said, 
in  favor  of  the  scheme,  and  will  insist  on  its  establishment, 
while  the  small  companies  will  object  thereto  for  the  reason  of 
the  large  yearly  assessment  they  will  be  called  upon  to  pay. 
The  annual  dues  at  present  are  $25,  when,  under  the  new  ar- 
rangements, the  dues,  it  is  expected,  will  be  at  least  ten  times 
that  amount.  This  and  the  other  equally  radical  changes  con- 
templated is  what  has  started  the  talk  and  the  discussion  in  rail- 
way circles.  Another  change  that  will  be  made  is  holding  of 
more  executive  sessions,  and  that,  hereafter,  the  proceedings, 
aside  from  the  reading  and  discussion  of  papers,  will  be  secret. 
Heretofore  the  annual  gatherings  have  been  regarded  more  as  a 
.pleasure  outing  than  a  business  assembly.  The  thoughtful 
ones  are  begining  to  see  that  more  unity  and  a  great  deal  more 
action  is  needed  on  account  of  the  magnitude  of  the  interests  at 
stake,  and  the  complications  that  are  on  the  increase.  There 
are  many  troubles  and  difficulties  arising  during  the  course  of 
the  year  that  bother  many  roads  in  different  parts  of  the  country. 
In  other  words,  many  roads  are  afflicted  with  the  same  annoy- 
ances at  the  same  time.  If  all  the  troubles  were  referred  to  the 
bureau,  much  worry  and  expense  would  be  avoided.  This  is  the 
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illustration  given  by  the  friends  of  the  bureau.  They  say  that 
the  proposition  for  its  establishment  will  be  carried  by  a  large 
majority,  and  that  half  of  the  benefits  to  be  derived  theiefrom 
have  not  been  told,  and  can  only  be  known  by  those  on  the  in- 
side. They  further  state,  that  once  started,  its  merits  will  be 
highly  appreciated  by  all  and  voted  a  grand  affair  and  acknow- 
ledged that  it  fills  a  long  felt  want. 


THE  BERLIN  AND  WATERLOO  STREET  RAILWAY. 

This  railway  has  been  in  operation  for  many  years  as  a 
horse-car  road.  It  is  two  and  one-half  miles  in  length,  connect- 
ing the  two  thriving  towns  of  Berlin  and  Waterloo,  and  has  also 
a  short  spur  line  running  to  the  Grand  Trunk  depot  in  Berlin. 

The  management  hns  for  some  years  been  desirous  of  chang- 
ing the  road  to  be  operated  by  electricity,  but  various  obstacles 
have  so  far  hindered  the  project.  The  road  was  originally  built 
for  light  horse-car  traffic  ;  in  the  main  part  of  both  towns  the 
old  style  of  flat  rails,  weighing  about  27  pounds  per  yard,  were 
put  down,  while  over  the  remainder  of  the  line  a  30  pound  steel 
tee  rail  was  laid.  The  road-bed  was  well  graded  and  ballasted 
and  is  still  in  good  condition.  No  very  heavy  grades  are  met 
with,  the  steepest  being  4%,  about  300  feet  long,  and  the  general 
being  2|%. 

The  closed  cars  in  use  were  of  a  12  foot  body,  and  a  number 
of  16  foot  open  cars  were  kept  for  summer  use. 

To  change^the  road  into  an  electric  one,  according  to  the 
most  modern  practice,  would  therefore  have  necessitated  the 
discarding  of  all  the  old  material  and  stock — in  fact,  building 
and  equipping  an  entirely  new  road.  The  company  had  for  some 
time  past  not  been  making  more  than  expenses,  and  the  neces- 
sary funds  for  such  a  complete  overhauling  were  not  available. 

In  view  of  these  circumstances,  it  was  decided  last  winter,  on 
the  advice  of  the  Company's  consulting  engineer,  Mr.  E.  Carl 
Breithaupt,  to  utilize  the  old  material  in  so  far  as  possible  and 
undertake  the  work  of  making  the  change. 

The  cars  were  in  good  condition.  Three  of  the  closed  cars 
were  altered  and  equipped  as  motor  cars,  a  4j^  foot  closed  ves- 
tibule being  built  on  at  each  end,  thus  making  the  car  21  feet 
over  all.  One  of  these  was  equipped  with  two  Canadian  General 
Electric  "800"  motors,  using  series  parallel  controllers,  and  the 
other  two  were  each  equipped  with  one  25  P  Westinghouse 
motor.  The  two  latter  are  used  in  the  general  service  and  the 
double  motor  car  is  kept  as  a  spare  and  for  special  occasions, 
when  one  or  two  trailers  can  be  used  with  it.  Peckham  trucks 
are  employed  throughout  and  give  excellent  satisfaction.  The 
wheel  base  being  lift.  6  in.  from  centre  to  centre  brings  the 
main  part  of  the  car  body,  which  carries  the  main  part  of  the 
load,  directly  over  it.  The  cars  thus  ride  very  easy  and  entirely 
without  any  rocking  motion. 

The  road-bed  was  re-ballasted  and  re-graded  where  necessary, 
but  it  required  very  little  work,  since  the  road-bed  was  in  good 
order  and  the  ties  were  mostly  sound  and  firmly  imbedded. 
The  old  tracks  were  used  throughout  ;  at  rail  joints  particular 
attention  was  given  to  secure  a  solid  foundation  and  a  rigid 
joint,  and  the  track  was  double  bonded  throughout. 

The  ti-ack  construction  was  the  chief  point  of  difficulty.  It 
was  feared  by  the  management  that  the  old  rails  would  be  too 
light  for  the  heavier  traffic,  and  to  put  down  a  new  track  usmg 
52  pound  rails  would  have  involved  too  great  an  expenditure- 
As  they  are  now  used,  the  engineer  expects  that  the  old  rails 
will  serve  for  two  or  three  years  at  least  ;  at  the  end  of  that 
time  it  can  reasonably  be  expected  that  the  Company  will  be 
able  to  put  down  a  new  track.  In  the  present  work  the  bond 
wires  were  made  somewhat  larger  than  actually  required,  so 
that  they  can  be  cut  of!"  and  used  again.  The  only  extra  item 
of  expense  incurred  in  the  complete  reconstruction  of  the  road- 
bed will  therefore  be  the  labor  of  bonding  on  the  present  track 
— a  comparatively  small  item.  The  cost  of  operation  will  be 
somewhat  increased,  for  a  larger  cd  efficient  of  traction  must  be 
allowed  for  with  these  rails,  and  the  cost  of  tiack  maintenance 
will  also  be  slightly  greater.  In  these  respects  this  road  will 
furnish  some  interesting  data.  It  is  Mr.  Breithaupt 's  intention 
to  make  a  series  of  experiments  with  special  reference  to  track 
resistance. 

Power  is  supplied  from  the  electric  station  of  the  Berlin  Gas 
Co.,  a  loo  K.  W.  Edison  bi-polar  generator  being  used. 
The  new  road  has  been  in  operation  since  May  18,  and  so  far 
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the  expectations  as  to  increased  traffic  have  been  more  than  re- 
alized, and  everything  has  worked  well,  though  the  system  has 
already  had  some  severe  tests.  On  the  occasion  of  the  annual 
bicycle  meet,  July  i  and  2,  the  traffic  was  very  heavy.  A  ten 
minute  service  was  "  mamtained  and  five  thousand  passengers 
were  carried  on  the  first  day  without  any  serious  mishap. 

The  case  furnishes  a  good  example  of  what  can  be  done  in 
the  way  of  improving  street  railway  properties,  which  have  de- 
preciated somewhat,  chiefly  from  the  fact  of  their  being  out  of 
date.  Horse  car  trafific  is  at  the  present  time  too  slow  in  any 
case,  and  particularly  so  in  suburban  and  kindred  work.  It  is 
not  claimed  that  the  Berlin  and  Waterloo  road  is  a  model  one, 
embodying  all  the  latest  improvements  in  street  railway  work, 
but  it  has  been  put  on  a  firm  footing  and  is  thoroughly  well 
equipped  ;  moreover,  the  work  has  been  done  cheaply  and  no 
money  has  been  expended  in  Utilizing  old  material,  which  will 
be  wasted  when  this  material  is  replaced. 


THE  COMING  STREET  RAILWAY  CONVENTION  AT 
MONTREAL. 

We  had  hoped  to  be  able  to  print  in  this  number  of  the 
Electrical  News  the  pro- 
gram of  the  convention  of  the 
American  Street  Railway  As- 
sociation to  be  held  in  Mon- 
treal from  the  15th  to  the  i8th 
of  October.  This  cannot  be 
done,  however,  owing  to  the 
arrangements  being  as  yet  in- 
complete, in  consequence  of 
which  the  program  carnot  be 
issued  for  perhaps  a  fortnight. 
A  meeting  of  the  Executive  to 
further  the  arrangements  was 
held  in  Montreal  on  the  5th 
inst.,  but  nothing  of  import- 
ance was  done.  It  is  probable 
that  a  luncheon  and  drive  will 
be  given  the  visitors  by  the 
city  council.  Montreal  can  be 
depended  upon  to  maintain  on 
this  occasion  the  enviable  repu- 
tation it  has  gained  for  hospi- 
tality. We  present  herewith  a 
portrait  of  the  gentleman  who 
will  preside  over  the  delibera- 
tions of  the  assembly. 


SPARKS. 

ArrAngement5  are  sa  d  to  have 
been  completed  for  the  amalgama- 
tion of  the  St.  Thotiias  Street  Rail- 
way Co.  arid  the  Radial  Electric 
Railway  Co. 

The  Parry  Sound  Electric  Light,  Heat  and  Power  Co.  has  commenced 
the  construction  of  its  plant.  It  is  expected  (O  be  in  operation  by  the  ist 
November. 

Negotiations  aie  in  progress  for  an  electric  road  between  Renfrew  and 
Portage  du  Fort.  The  distance  is  eight  miles,  and  water  power  will  gener- 
ate the  electricity. 

The  promoters  of  the  Aylmer  Electric  Railway  will  be  compelled  to  seek 
an  extension  of  time  for  the  construction  of  their  road,  as  their  charter  will 
expire  shortly. 

Messrs.  Howard,  Leamy  &  Murphy,  contractors  for  the  section  of  the 
belt  line  railway  extending  from  HocheUiga  to  Bout  de  LTsle,  expect  to 
have  the  work  completed  in  three  months. 

It  is  probable  that  the  Hamilton  and  Duntlas  Railway  will  be  changed 
into  an  electric  road  on  the  termination  of  the  present  lease  in  nine  months 
time.    It  carries  250,000  passengers  a  year. 

Electric  power  for  manufacturing  purposes  is  now  being  transmitted  from 
the  power  house  of  the  Cataract  Company  at  Niagara  Falls,  to  the  alum- 
inum works  of  the  Pittsburg  Reduction  Company. 

Mr.  F.  G.  Mitchell  will  represent  No.  5,  London,  at  the  convention  of  the 
Canadian  Association  of -Stationary  Engineers,  Ottawa,  24th  to  27th  Sept., 
with  Mr.  Simmie,  of  the  waterworks,  as  alternate. 

The  Knechtel  Furniture  Company,  of  Hanover,  Ont.,  have  purchased  a 
water  power  at  Maple  Hill,  and  are  said  to  be  considering  the  question  of 
transmitting  electric  povyer  to  manufactories  at  Hanoyer, 


Mr.  Henry  C.  Payne,  Milwaukee,  Wls. 

President  American  Street  Railway  Association. 


The  prospect  of  the  electric  railway  being  built  in  Hull  this  year  are  not 
very  good,  through  want  of  capital.  It  is  expected,  however,  that  the  elec- 
tric light  service,  for  which  the  same  contractor,  Mr.  Vaiu  holds  the  fran- 
chise, will  be  completed. 

The  Village  Council  of  Hintonburg  are  negotiating  for  the  securing  of  the 
necessary  right  of  way  for  the  extension  of  the  Ottawa  Electric  Railway 
Co. 's  lines  to  that  place,  and  as  soon  as  these  negotiations  are  successfully 
coniplef'd,  the  extension  will  be  made. 

It  is  reported  that  Scotch  capitalists  have  sent  a  representative  to  Schom- 
berg,  Ont.,  to  report  as  to  the  business  prospects  for  a  railroad,  to  be 
operated  either  by  steam  or  electricity.  The  locality  in  question  is  one  of 
the  richest  grain  growing  districts  in  Ontario. 

The  earnings  of  ihe  Montreal  street  railway  for  August  were  $109,316.30. 
In  the  corresponding  month  of  1894  they  were  $90,202  66,  showing  an  in- 
crease of  $19,113  66.  The  largest  receipts  for  any  single  day  were  on  Satur- 
day, the  17th,  when  they  amounted  to  $4,404.04. 

The  Toronto  Railway  Company  has  issued  j^323,ooo  of  first  mortgage  4^ 
per  cent,  sterling  bonds.  Of  this  amount  ;^25o,ooo  was  issued  in  Canada 
and  the  remainder  in  London.  The  subscription  lists  closed  in  Toronto 
August  2,  when  about  ;^i5t,ooo  had  been  subscribed. 

('has.  McLeod,  a  linemSn  employed  by  the  Windsor,  Sandwich  & 
Amherstburg  Street  Railway,  was  badly  injured  by  coming  in  contact  with 
a  loose  wire,  one  end  of  which  was  lying  on  the  trolley  wire  and  the  other 
touching  the  ground.    The  strength  of  the  current  he  received  was  500 

volts.  The  doctor  says  he  will  re- 
cover. 

A  iepres=ntative  of  the  Canadian 
General  Electric  Co.  has  been  in 
Kaho,  B.  C. ,  in  connection  with  a 
project  to  supply  the  city  with  water 
by  a  somewhat  novel  plan.    It  is 
proposed  to  take  water  from  the 
lake  and  force  11  into  the  mains  by  , 
means  of  an  electric    pump,   the  I 
power  for  which   is  generated  by| 
water  on  the  river  a  short  distance! 
above  the  city. 

Mr.  E.  Franklin  Clements,  of  the 
Standard  Telephone  Co.,  of  New 
York,  is  said  to  be  endeavoring  to 
obtain  the  consent  of  the  Prince  Ed- 
ward Island  Government  to  the  con- 
struction of  a  transcontinental  tele- 
phone system  in  that  province.  Mr. 
Clements  is  said  to  be  also  negotiat- 
ing for  the  establishment  of  an  elec- 
tric street  railway  to  be  constructed 
by  American  capitalists  in  the  City 
of  Charlottetown. 

The  Lachine  Rapids  Hydraulic 
Company  are  proceeding  with  the 
construction  of  a  dam  4,000  feet  in 
length,  for  the  purpose  of  generating 
electric  power  to  be  transmitted  to 
the  city  of  Montreal.  It  is  expected 
that  when  the  work  is  completed, 
the  company  will  have  8.000  horse 
power  at  its  d  sposal,  and  the  con- 
tractors guarantee  that  the  work 
will  be  completed,  and  that  the  com- 
pany will  be  in  a  position  to  supply 
power  by  the  3rd  of  May,  1897. 
It  is  proposed  to  form  a  company  to  supply  Ashcroft,  B.  C,  with  water 
and  electric  light.  Water  is  to  be  brought  from  the  mountains  to  serve  for 
household  purposes  and  to  furnish  motive  power  for  the  electric  plant. 

Steps  are  being  taken  to  incorporate  a  company  to  build  an  electric  rail- 
way for  both  freight  and  passengers  between  Detroit  and  Port  Huron.  The 
road  will  run  close  to  the  river  and  lake  St.  Clair,  through  a  territory  not 
tibiitary  to  the  Grand  Trunk.  Much  of  the  riyht  of  way,  it  is  said,  has  already 
been  secured,  and  surveys  made.  The  distance  is  65  miles,  and  the  cost  of 
the  road,  power  houses  and  equipments  is  put  at  six  hundred  thousand 
dollars. 

The  work  of  constructing  the  new  electric  railway  at  London,  Ont.,  is 
being  vigorously  pushed  forward.  On  one  branch  of  the  system  a  car  has 
already  been  successfully  operated,  and  an  effort  will  be  made  to  provide' 
electric  transit  for  the  visitors  to  the  approaching  Western  Fair.  The 
construction  of  a  substantial  power  station  from  which  the  system  will  be 
operated  has  been  commenced.  The  line  to  Springbank  has  been  com- 
pleted and  is  in  operation. 

The  Montreal  and  Toronto  Street  Railway  Companies  have  recently  in- 
augurated a  new  idea  in  the  shape  of  excursion  trains,  which  are  hand- 
somely fitted  up,  and  are  used  for  the  purpose  of  conveying  social  parties 
and  strangers  visiting  these  cities,  over  the  most  interesting  of  the  company's 
lines.  This  method  of  seeing  the  interesting  features  of  cities  has  become 
popular  in  the  United  States,  and  it  is  believed  will  in  time  become  equally 
so  here.  It  has  the  advantage  of  being  very  inexpensive  as  compared  with 
hiring  carriages. 
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The  Aurora  electric  light  plant  has  been  sold 
by  the  Royal  Electric  Co.,  to  the  Metropolitan 
Lighting  Co. ,  who  will  introduce  some  radical 
changes. 

R.  S.  Willison,  who  claims  to  have  been  in- 
jured last  January  by  .t  motor  car  at  Sherbourne 
and  Carlton  streets,  has  filed  suit  against  the 
Toronto  Railway  Company  for  $2,000  damages. 

The  work  of  erecting  the  trunk  line  for  the 
Bell  Telephone  Company  between  Toronto  and 
Montreal  is  progressing  rapidly.  It  is  within 
a  few  miles  of  completion  between  Toronto  and 
Belleville,  and  is  finished  between  Kingston  and 
Mallorytown. 

W.  O.  Ogilvie,  the  great  miller,  has  presented 
the  Winnipeg  General  Hospital  with  a  pair  of 
steam  boilers  with  fittings,  for  the  purpose  of  es- 
tablishing an  electric  light  plant  in  the  hospital, 
and  for  other  purposes  for  which  steam  is  re- 
quired. 

The  Royal  Electric  Company  have  contracted 
with  the  City  Council  of  Charlottetown,  P.E.I. , 
to  supply  that  city  with  65  arc  lights  of  1,260 
candle  power  each  for  $73  per  lamp  per  annum. 
The  company  also  agree  to  allow  the  corporation 
50  cents  per  light  when  the  lights  are  out. 

The  town  of  St.  Marys  recently  advertised  for 
tenders  for  electric  light.  The  only  tender  re- 
ceived was  that  of  Mr.  H.  L.  Reesor,  the  pres- 
sent  contractor.  Mr.  Reesor  made  two  offers  as 
follows  :  to  supply  32  arc  hghts  at  $45  00  per 
light,  and  24  incandescent  lights  at  $87.00  per 
year;  or  to  supply  13  arc  lights  of  1000  c.  p.  at 
$42.00  per  light,  and  55  incandescent  lights  of 
30  c.  p.  at  $15.00  per  light  per  year.  It  was  de- 
cided not  to  accept  either  of  these  offers,  but  to 
call  a  public  meeting  to  discuss  the  best  method 
of  lighting  the  town. 


SITUATION  WANTED 

ADVERTISER  HAS  HAD  SIX  YEARS'  Ex- 
perience in  management  of  rail  and  tramway  traf- 
fic (passenger  and  commodity)  and  would  take  charge 
of  this  department,  or  sole  charge  of  new  or  other  elec- 
tric line ;  energetic  and  capable  ;  age  32  ;  understands 
how  to  work  up  business  ;  best  of  references  both  as  to 
ability  and  character.  Address  Box  24,  Electrical 
News. 


Single  Pun. -off. 


Double  Pull-off. 


.  ELECTRICAL  DEPT. 

Ingersoll  rock  drill  go. 

164  St.  James  St. 

 —.MONTREAL 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel, 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  iimc  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 

•       124  Hay  St.,  TORONTO. 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLY  I'AlD  UT,  000,000 

.  .  .  Manufartiirer^  of  .  . 

A.  E.  G.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distance  Transmlssion  a  .Specialty. 


TRADE  MARK. 


MUNDERLOH  &  CO.,  MONTREAL 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  .  .  . 

T.  J.  C.  INJECTOR 

the  most  economical  boiler  feeder 
in  the  world. 


saved  in  coal  over  any  other  make. 
Absolutely  automatic.  Easily  at- 
tached. Applicable  to  all  kinds  of 
boilers. 

NOT  EXPENSIVE. 

Will  outwear  any  other  make  and  is 
^       simple  in  construction.    It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Tll6TJ.G.ln|6Cl)0r 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  result  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PRICE  LIST 


Nu. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

lO 

7  00 

8  to  i6 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

25 

22  so 

72  to  i;-o. 

35 

30  00 

I .0  to  220 

45 

45  00 

220  to  300 

Hamilton  Brass  Mto.  Co. 


(LIMITED) 

•HfVMILTON,  ONT. 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STRE^.T  WEST,  - 


TORONTO,  ONT. 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


Peterborough  Works— Part  of  Main  Floor,  Machine  Shop. 


Rf\ILWRY 
LIGHTING 
POWER  f^ND 

MINING  PLANTS 
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CANADIAN  GENERAL  ELECTRIC  GO 

(LIMITED) 


METERS 

THOMSON  RECORDING  WATT  -  METER 

::.:::::  The  Only  meter  which  measures 
both  current  and  voltage  and  is  per- 
fectly accurate  from  one  lamp  to  full 
load  


Suited  for  Direct  and  Alternating  Circuits,   Arc  Lighting, 
Railway  and  Stationary  Motor  Service. 


TRANSFORMERS 


of  our  Standard  Types  .  .  . 
for  Lighting  and  Power  Service 

possess  important  advantages  in  mechani- 
cal construction,  such  as  oil-insulation, 
separate  switch  and  fuse  boxes,  and  double 
secondary  coils,  which,  together  with 
Superior  Electrical  Design,  have  caused 

igl  them  to  be  recognized  by  the  leading 
Central  Station  Managers  as  far  in  the 
lead  of  all  others  for  


Durability 

Efficiency 

Reg^ulation 


which  means  saving  in  repairs  and 
reliability  of  service. 

which  means  saving  in  power  and 
plant  capacity. 

which  means  saving  in  Lamps  and 
steadiness  in  lighting  service. 
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TRADE  NOTES. 

E.  S.  Stephenson  &  Co.,  St.  John,  N.  B.,  have  ordered  a  50  horse- 
power Monarch  Economic  boiler  from  the  Robb  Engineering  Co. 

The  Dominion  Coal  Co.  has  placed  an  order  with  the  Robb  Engin- 
eering Co.  for  a  60  horse-power  engine  to  run  their  machine  shop  at 
Glace  Bay. 

It  is  the  intention  of  the  Mica  Boiler  Covering  Co.,  of  2  Bay  street, 
Toronto,  to  remove  their  business  to  more  extensive  premises  on  Jordan 
street. 

The  Halifax  Electric  Railway  Co.  have  ordered  two  300  horse-power 
Robb-Armstrong  engines,  in  addition  to  two  of  the  same  kind  now 
under  construction  for  them. 

Messrs.  Patterson  &  Corbin,  of  St.  Catharines,  are  furnishing  twenty- 
five  cars  for  the  London  electric  street  railway,  and  four  for  the  Mon- 
treal Park  and  Island  railway. 

The  Canadian  General  ElectricCo.  are  installing  a  direct  connected 
engine  and  dynamo  in  the  Ladies'  College  at  Whitby.  The  engine  is  a 
50  horse-power  Robb-Armstrong. 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  have  been  given 
the  contract  for  supplying  the  split  pulleys,  and  split  friction  clutch 
pulleys  for  the  Ottawa  Porcelain  &  Carbon  Co.'s  extensive  new  works  at 
Ottawa. 

The  North  Sydney  Electric  Co.  have  decided  to  enlarge  their  plant 
and  have  ordered  two  dynamos  from  the  Canadian  General  Electric  Co., 
and  a  100  hoise-power  Robb-Armstrong  engine  and  Monarch  Economic 
boiler  from  the  Robb  Engineering  Co. 

The  recently  organized  firm  of  Stilwell,  Ralston  &  Co.,  at  Hamilton, 
Ont.,  has  been  succeeded  by  Messis.  Stilwell  &  Co.,  who  propose  to 
manufacture  incandescent  lamps  and  other  electric  specialties.  The  ad- 
vertisement of  the  new  company  appears  in  the  present  number. 

The  Dodge  Wood  Split  Pulley  Co. ,  of  Toronto,  have  supplied  R. 
Thackeray,  of  Ottawa,  with  a  very  neatly  designed  rope  drive  for  the 
transmission  of  the  power  required  in  the  new  extension  just  erected  to 
his  extensive  planing  mills.  They  have  also  supplied  the  required  belt 
pulleys. 

The  Babcox  &  Wilcox  Company  report  business  as  excellent,  their 
orders  lor  June  alone  exceeding  25,000  h.  p.  Of  this  amount  they  have 
orders  for  6,000  h.  p.  of  their  water  tube  marine  boilers  from  the  Plant 
Steamship  Company.  All  the  boilers  built  by  the  Babcock  &  Wilcox 
Company  at  their  Belleville  shops  are  of  wrought  steel  construction, 
having  a  capacity  for  200  lbs.  working  pressure. 

In  the  description  published  in  the  Electrical  News  for  August, 
of  the  fire-protection  plant  of  the  Gooderham  &  Worts  Co.,  Ltd.,  To- 
ronto, mention  was  omitted  of  the  fact  that  the  pumping  engines  were 
supplied  by  the  Northey  Manufacturing  Co.,  Ltd.,  Toronto,  and  are  of 
their  latest  type  of  compound  condensing  pumps  of  the  "  Underwriter" 
pattern.  These  pumps  are  to  be  finely  finished,  and  will  deliver  ten 
or  twelve  fire  streams  of  much  greater  efficiency  than  can  be  furnished 
by  the  ordinary  city  pressure. 


The  Royal  Electric  Company  have  in  operation,  in  Machinery  Hall, 
at  the  Toronto  Industrial  Exhibition,  their  S.  K.  C.  two  phase-alternat- 
ing current  system,  and  from  their  two-phase  alternating  dynamo,  are 
supplying  current  at  the  same  time  for  lighting  incandescent  lamps,  arc 
lamps,  and  operating  motors. 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  have  in  hand  two 
mammoth  rope  drives,  for  the  E.  B.  Eddy  Co.,  of  Hull,  Que.,  each 
drive  to  have  a  guaranteed  capacity  of  700  h.  p.  The  drives  are  used  in 
the  transmission  of  power  from  new  McCormack  water-wheels,  being 
installed  for  the  purpose  of  increasing  the  pulp  grmding  capacity  of  the 
company.  The  E.  B.  Eddy  Co.  are  of  the  opinion  that  the  rope  drive  is  a 
long  way  ahead  of  any  other  means  of  transmission,  especially  for  heavy 
work. 

The  Packard  Lamp  Co.,  Ltd.,  have  recently  issued  a  circular  an- 
nouncing that  their  new  factory  at  St.  Catharines  is  now  in  full  opera- 
tion, manufacturing  lamps  and  transformers,  and  is  equipped  through- 
out with  new  and  improved  machinery,  by  means  of  which  the  product 
will  in  the  future  be  of  the  most  superior  description.  Mr.  W.  D. 
Packard  has  assumed  the  general  managership  of  the  company,  with 
Mr.  A.  G.  Powell  as  assistant.  Prof  Thomas,  of  the  Ohio  University, 
who  was  chairman  of  the  World's  Fair  Committee  on  incandescent 
lamps,  has  recently  conducted  a  series  of  tests  of  Packard  lamps, 
and  concludes  his  report  with  the  following  statement  :  "  Tak- 
ing economy,  maintenance  of  candle  power,  and  freedom  from  blacken- 
ing into  account,  the  results  obtained  from  these  lamps  are  much  superior 
to  any  heretofore  published." 

The  Canadian  Electric  Repair  Co. ,  has  recently  been  organized  under 
very  favorable  auspices,  and  has  begun  business  at  No.  623  Lagauche- 
tiere  street,  Montreal,  with  Mr.  Geo.  E.  Matthews  as  manager.  Mr. 
Matthews  is  well  known  in  the  electrical  field,  he  having  spent  some  20 
years  in  the  mechanical  and  electrical  business.  He  has  had  the  ad- 
vantage of  being  an  early  beginner  with  the  Royal  Electric  Co.,  and 
succeeded  in  working  himself  up  to  be  superintendent  of  the  winding 
department,  which  position  he  held  for  eight  years.  He  was  also  asso- 
ciated with  Mr.  David  A.  Starr,  Montreal,  for  about  eight  months  in  a 
repair  business.  The  above  concern  will  undertake  the  rewinding  of  arm- 
ature fields  and  transformers,  also  all  other  electrical  and  mechanical  re- 
pairs required  for  electrical  machinery  and  apparatus. 

We  take  pleasure  in  announcing  to  our  readers  that  the  Boudreaux 
dynamo  brush  which  has  met  with  marked  success  in  the  United  States 
and  abroad,  is  now  being  introduced  into  Canada,  the  Boudreaux 
Dynamo  Brush  Co.  having  placed  the  agency  for  Canada  with  R.  E.  T. 
Pringle,  of  Montreal,  who  is  now  ready  to  fill  all  orders  for  brushes 
ranging  in  thickness  from  '/^  to  %  inch,  and  in  width  from  }i  inch  to  3 
inches.  The  Boudreaux  "Foliated"  brush,  it  will  be  remembered,  is 
made  of  anti  friction  metal  rolled  into  sheets  ,4,  inch  thick,  and  folded 
and  refolded  until  I  he  desired  thickness  is  attained.  It  differs  essential- 
ly, therefore,  not  only  in  the  material,  but  also  in  the  manner  of  its  ap- 
plication from  the  old  "laminated"  brushes.  Besides  its  anti-friction 
properties,  the  Boudreaux  brush  also  possesses  in  an  eminent  degree  the 
non-sparking  property,  so  that  it  preserves  the  commutator  from  wear, 
leaving  it  with  a  smooth  and  polished  surface.  It  might  be  advantage- 
ous to  consumers  to  make  further  enquiries  regarding  these  brushes. 


Wet  Steam  is  Dangerous! 

ii[  81111  mwm 


Extracts  all  entrained  ,water,  oil, 
or  grit  from  the  steam,  and  fur- 
nishes .... 

DRY  STEAM 

to  the  engine,  or  pumps  ;  increases 

rthe  power  and  removes  all  danger 
of  water  hammer. 

Over  500,000  H.  P.  in  use 

Send  for  book  on  "  Dry  Steam." 


SAVE  FUEL! 


Heats  the  feed  water  to  the  highest  point, 
relieves  back  pressure  on  engine,  is  easily 
cleaned,  and 

BEATS  THE  WORLD 
FOR 

Durability,  Efficiency,  and 
Low  Price 


SEND   FOR  CATALOG. 


THE  GOUBERT  MFG.  CO. 

. . . SOLE  MANUFACTURERS . , . 


WM.  T.  BONNER,  General  Agent  for  Canada 

41S  Bo£i.x*d  of  Tx^SLde  Building,  IVIONrrREJLIui. 
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SPARKS, 

The  Treasurer  of  Montreal  Association,  No.  i,  C.  A.  S.  E. ,  acknowledges 
through  the  press  a  large  number  of  subscriptions  to  the  Association's 
Mechanical  Library. 

Mr.  Jeule  Behm,  an  employee  of  the  Montmorency  Electric  Power  and 
Light  Co.,  of  Quebec,  had  his  hands  severely  burned  while  working  at  a 
new  switch  board. 

Several  accidents  have  recently  taken  place  in  connection  with  the  opera- 
tion of  the  Oshawa  Electric  Railway,  one  being  the  burning  out  of  the  coils 
of  the  generator  armature,  and  another  the  blowing  out  of  the  cylinder  head 
of  the  engine  at  the  power  station. 

At  the  annual  meeting  of  stockholders  of  the  New  Brunswick  Electric 
Telegraph  Co.,  held  on  the  12th  of  August,  the  old  board  of  directors  was 
re-elected  as  follows: — C.  W.  Weldon,  president;  D.  C.  Dawson,  secretary- 
treasurer;  L.  J.  Almon,  J.  J.  Tucker  and  D.  M.  .Sutherland. 

On  the  occasion  of  the  civic  holiday  of  the  town  of  Gait,  the  Gall,  Preston 
and  Hespeler  Electric  Railway  carried  1,300  passengers,  and  this  number, 
it  is  said,  would  have  been  considerably  increased  had  the  weather  not 
proved  unfavorable  during  the  early  part  of  the  day.  Regular  trips  are  now 
being  made  to  Hespeler  every  half  hour. 

An  invitation  has  been  received  to  attend  the  observance  of  the  twenty- 
fifth  anniversary  of  the  founding  of  the  business  of  the  American  Electrical 
Works,  Providence,  R.  1.,  and  in  connection  therewith  the  17th  Annual 
Rhode  Island  Clam  Dinner,  tendered  to  the  electrical  fraternity  at  Haute 
Rieve,  on  Aug.  17th.  It  was  a  matter  of  regret  that  we  were  unable  to  par- 
ticipate in  the  pleasure  of  the  occasion. 

The  Town  Council  of  Trenton,  Ont.,  have  awarded  to  the  Brush  Electric 
Co.,  of  Cleveland,  Ohio,  a  contract  for  lighting  the  town  for  the  period  of 
ten  years.  The  company  will,  in  addition  to  supplying  incandescent  light, 
also  distribute  power  for  manufacturing  purposes  throughout  the  town,  hav- 
ing at  its  disposal  one  of  the  finest  water  powers  in  the  Dominion,  situated 
immediately  north  of  the  town,  and  capable  of  producing  12,000  H.  p. 

One  of  the  largest  shoe  manufacturers  in  the  city  of  Quebec  has  given  in 
writing  to  the  Montmorency  Electric  Power  Co. ,  his  testimony  to  the  ad- 
vantage which  he  has  obtained  by  the  use  in  his  factory  of  electric  motors, 
as  compared  with  the  steam  plant  formerly  employed.  He  states  that  apart 
from  the  fact  that  the  motors  are  instantaneous  in  operation,  smooth  run- 
ning, free  from  danger,  occupy  but  little  space  and  are  less  expensive  to 
maintarin,  he  has  been  enabled  since  putting  them  in  to  manufacture,  with 
the  Same  amount  of  machinery,  from  200  to  300  pairs  of  boots  more  than 
formerly. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fike  Alakm 
AND  Police  Patrol  Systems. 

Catal-ogues  luitl  he  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


VULCANIZED  FIBRE  CO. 

„  HARD  VDLCAHIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WlLA^INGTON,  DEL.  OFFICE:  14  DEY  St.,  NE.W  YORK. 


LAURIE  ENGINE  CO.  MONTREAL 


Sole  Agents  in  Province  of  Quebec  for 

NORTHEY  CO.,  ILitd. 

Manufacturers  of  all  kinds  of 


ENGINEERS  and  CONTRACTORS 


Complete 
lYIotive 
Plaiimts,  etc. 


IMPROVED  .  .  . 


CORLISS 
ENGINES 


igh  Pressure,  Condensing 
and  Compound  .  .  . 

FEED  WATER  HEATERS 
AND  PURIFIERS. 

Hea\y  Kly  Wlieels  a  Specialty. 

c^\dffor*\ie  Holly  Gravity  Return  System 
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SPARKS. 

A  pair  of  250  H.  p.  wrought  steel  boilers  are  being  placed  in  the  Bell 
Telephone  Co.'s  new  building  in  Montreal,  by  the  Babcock  &  Wilcox  Co. 

Charles  McLeod,  lineman  of  the  Windsor,  Sandwich  &  Amherstburg 
Electric  Railway,  was  injured  by  coming  in  contact  with  a  live  wire  on  Aug. 
22nd. 

It  is  said  to  be  the  intention  of  the  Kingston  Electric  Railway  to  secure 
permission  of  the  City  Council  to  construct  a  belt  line  on  the  eastern  side  of 
the  city,  similar  to  the  one  now  in  operation  on  the  western  side. 

A  test  of  the  magnetic  motor  invented  by  Mr.  Brintnell,  of  Toronto,  de- 
scribed in  a  recent  nnmber  of  the  Electrical  News,  was  recently  made 
at  the  Hubbell  Primary  Battery  Co.'s  works  at  Ottawa.  The  test  is  said  to 
have  been  so  successful  that  it  has  been  decided  to  commence  immediately 
the  manufacture  of  the  machine. 


Some  of  the  leading  citizens  of  the  village  of  Cesaire  have  purchased  a 
water  power  with  the  object  of  providing  the  municipality  with  electric  light. 

A  satisfactory  understanding  has  recently  been  reached  at  Ottawa,  under 
which  the  Berlin  and  Waterloo  Street  Railway  Co.'s  cars  will  cross  the 
Grand  Trunk  Railway  on  King  street,  Berlin. 

Mr.  H.  Pim,  the  representative  of  the  Canadian  General  Electric  Co.  at 
Vancouver,  B.  C,  is  engaged  in  promoting  the  installation  of  an  electric 
light  plant  at  Nelson,  B.  C.  It  is  proposed  to  utilize  the  power  from  Kalso 
Creek. 

It  is  reported  that  owing  to  what  was  considered  to  be  an  unreasonable 
demand  on  the  part  of  some  of  the  promoters  of  the  Windsor-Selkirk 
Electric  Railway,  the  conference  which  was  to  have  taken  place  between  the 
promoters  of  the  road  and  St.  Paul  capitalists  has  been  declared  oft  for  the 
present  at  least. 


SAVE    MONEY,    TIME    a,nd  TF50UBt,E 

  BY  USING   

The  Boudreaux  Dynamo  Brush 


SOLE  AGENT  FOR  CANADA,  R.  E.  T.  PKINGLE,  Kooms  57  and  58,  Imperial  Building,  MONTREAL 


OUR  25  K.  W.  DIRECT  CURRENT  GENERATOR  AND  MOTOR. 


r 


FROM        ,  TO 
TRANSFORMER  LUMPS 


Sole  Agents  fop  DUNCAN  METER. 

rS"  1  RfllwiilORS 

0(11  \j\)\\d  ^  and  MOTORS 

We  manufacture  and  supply  only  m  

STANDARD  ELECTRICAL  APPARATUS 

CO.  •f'lrmjiiiio 


NEWS  wher  corresponding- with  Advertise; 


WAGNER  TRANSFORMERS  Sole  Agents. 


W.  A.  JOHNSON  ELECTRIC 
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SPARKS. 

The  light  committee  of  the  Windsor  Council  have  awarded  to  the  Thomp- 
son Electric  Co.,  a  contract  for  dynamos,  and  to  Leonard  &  Sons,  a  con- 
tract for  engine  and  boiler. 

The  charter  has  been  granted  to  a  local  company,  with  a  capital  stock  of 
$2,000,  to  build  and  operate  a  telephone  line  in  the  counties  of  St.  Maurice, 
Champlain,  and  Three  Rivers,  Que. 

A  lineman  named  Alfred  Sarazin  came  in  contact  with  a  live  wire  while 
at  the  top  of  a  telephone  pole  in  Ottawa  recently,  and  fell  from  the  pole  ; 
fortunately  a  store  awning  intervened  and  broke  the  fall,  thus  saving  his  life. 

Mr.  D.  H.  Keely,  superintendent  of  the  Government  Telegraph  lines,  is 
superintendmg  the  laymg  of  the  new  telegraph  cable  for  the  Grosse  Island 
quarantine  service.  The  cable  extends  from  ihe  Quarantine  Station  to  Isle 
Aux  Reaux. 

Mr.  Fraser,  Secretary  of  the  Toronto  Suburban  Street  Railway  Co.,  has 
recently  held  conferences  with  the  Reeves  of  the  townships  of  Etobicoke, 
Markham  and  York,  and  with  the  warden  of  the  County  of  York  regarding 
the  extension  of  the  company's  line  to  the  village  of  Islington. 

The  New  Westminster  and  Burrard  Inlet  Telephone  Co.,  has  purchased 
the  interest  of  the  local  telephone  company  at  Kamloops,  B.  C,  and  is  about 
to  rebuild  and  put  in  good  order  the  system.  The  arrangements  were  car- 
ried out  on  behalf  of  the  purchasers  by  Mr.  H.  W.  Kent,  Manager. 

In  view  of  the  application  of  the  Merchants'  Telephone  Co.  to  the  Mont- 
real City  Council,  for  exemption  from  taxes,  the  Bell  Telephone  Co.  have 
requested  a  similar  concession,  urging  the  fact  that  they  have  been  giving  a 
good  service  at  a  cost  averaging  only  11  cents  per  day  to  each  subscriber, 
while  the  average  number  of  calls  for  each  subscriber  is  twelve,  as  a  reason 
why  their  petition  should  receive  consideration. 

The  control  of  the  Dundas  Telephone  Co.'s  business  has  recently  passed 
into  the  hands  of  the  Bell  Telephone  Co.,  and  new  officers  have  been 
elected  as  follows: — W.C.Scott,  Toronto,  president;  W.  J.  Gilmour, 
Brockville,  secretary;  W.  Gardener,  Winchester,  treasurer  ;  directors,  W. 
J.  Gilmour,  Brockville;  S.  S.  Reveller,  Winchester;  J.  E.  McFarlane, 
Montreal ;  H.  N.  Horton,  Montreal  ;  W.  Gardener,  Winchester. 

Messrs.  French  &  Hardill,  of  Stratford,  Ont.,  are  said  to  have  invented 
an  improved  steam  engine,  in  which  the  utilization  of  the  steam  in  the 
cylinder  is  effected  on  a  new  principle.  The  most  novel  feature  of  the  in- 
vention is,  that  there  are  two  piston  rods  working  in  opposite  directions  in 
the  cylinder,  the  stroke  commencing  at  the  centre.  A  small  model  of  this 
type  of  engine  has  been  tested  with  a  3  H.  P.  dynamo  with  satisfactory  re- 
sults. 


METER  REGISTER 


AND 


ACCOUNT  BOOK 


For  the  Use  ot  .  .  . 

ELECTRIC  LIGHT 

.  .   AND  .  . 

POWER  COMPANIES 


Copyright  1894,  by  D.  R.  STREET. 

(all  rights  RE.SERVED.) 

Address  :  Corner  Sparks  and  Elgin  Sts.,  Ottawa. 


Sizes  and  Prices 

No.  I.  Demy  " -Scotch  Linen  Ledger,"  281b.  paper,  bound 
in  Yz  R.  Calf  C.S.,  Letteied,  300  pages,  holding  1,200  accounts, 
each  page  ruled  for  four  .-tccounts,  allowing  sufficient  space 
in  each  account  for  registration  of  Meter  Readings  and 
Payments  for  Three  Years.    Price  by  Express,  $12. 

No.  2.  Same  make  as  No.  i,  but  700  pages,  and  will  hold 
1,600  accounts.  600  pages  ruled  2  accounts  each  page,  and  will 
last  Six  Years;  the  balance,  100  pages,  ruled  same  as  No.  i. 
Price  by  Express,  $17. 

Price  is  not  high,  when  the  time  that  a  bool< 
....  will  last  is  considered  .  .  .  , 


THE  CHADDIERE  ELECTRIC  LIGHT  &  POWER  CO.,  Ltd. 

D.  R.  Street,  Esq.,  Ottawa.  Ottawa,  July  31st,  1895. 

Dear  Sir,  —  I  have  much  pleasure  in  testifying  to  the  many  advantages  of  the 
meter  book  which  you  have  copyrighted.  This  manner  of  keeping  meter  accounts  is, 
in  my  opinion,  far  ahead  of  any  other  I  ha\'e  seen.  A  man's  account  covering  a 
period  of  a  couple  of  years,  with  all  the  readings  during  that  time,  deductions,  dis- 
counts, payments  and  balance  due,  can  be  seen  at  a  glance,  and  it  is  easy  to  trace 
any  errors  and  correct  them.  After  using  this  book  for  over  two  years  I  would  not 
care  to  be  without  it.  1  trust  that  you  will  meet  with  success  in  introducing  it,  and 
I  am  sure  any  Electric  Light  and  Power  Co.  trying  one  of  your  books  will  continue 
to  use  them.  Yours  truly, 

A.  A.  DION,  General  Supt. 


^k^^  MANUFACTURED  BY  # 


I  to  200  C.  p. 


Any  Base. 


'S 


The  Bryan-Marsh  Co. 


MARLBORO,  MASS. 


The 

only 

Lamp 

The 

only 

Lamp 

The 

only 

Lamp 

The 

only 

Lamp 

maker  when  burned  out  and  receive  a  rebate. 

Examine  our  rebate  plan  and  note  the  saving  it  will  make 
...  in  lamp  bills  .  .  . 


We  are  Agents  for  the  Porcelain  made  by  the  R.  THOMAS  &  SONS 
CO,,  East  Liverpool,  Ohio.      None  superior ;  prices  right. 

WIRT  DYNAMO  BRUSHES      •^^     INCANDESCENT  ARC  LAMPS 


Stilwell  &  Co. 

Hf\MlbTON,  ONT. 


Send  tor  Price  Lists 
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R.  ANDERSON 


Residences  .  .  . 
Public  Buildings 
Hotels  .... 
Factories,  etc 

WIRED  AND 

EQUIPPED 

For  Electric  Light 
and  Bells 


Electrical 
Engineer 


1281/  Sparks  Street, 


Telephone  8oi 


AGENT  FOR 


CELEBRATED 


ESTIMATES   FURNISHED  AND  WORK  GUARANTEED 


ELECTRICAL  SUPPLIES 

AHEARN  & SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co, 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatusjs  not 
Equalled  by  any  other 
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The  National  Electric  Co. 


Eau  Claire. 
Wis. 


.  MANUFACTURERS  OF 


Bipolar  and  pj,^gj,  (JgflgrjtQfg  jflj  JjQtQpg 


Multipolar 

Alternating 
Self-Contained 


Dynamos 


Direct 
Current 


Dynamos 


500  Light  Alternator. 


The   National  Transformers  are  the  best  in  the  market.    Our  Alternators  light 

  the  Towns  of  Oakvillp,  St.  Marys,  Oshawa,  Mount 

Forest,  Palmerston,  Grimsby,  Port  Dover,  and  hundreds  of  other  towns  in  Canada  and  the  United 
States.    Ask  the  companies  how  they  like  them.    Send  for  estimates  to    .  . 

JOHN  W.  SKINNER 

or  apply  at  146  YORK  ST.,  TOMOIfTO.  MITCHELL,  ONT. 


5«1  GOLDIE  A  m^CdlLLOCM  Co 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


Fipe  £tnd  Bwrglar  Proof  Safes  and  Vault  Doors. 


^fii^rTa!  atti^ntron  ^^^^^^         "WHEELOCK"  improved  steam  engine 

yrs^'^'  G^^^n^'^n  as  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

 ^GALT,  ONTARIO.^ 


ROBERT  GR AM A/n  ^ 

Ix^on  Founder  and  JVEaclxinist  OT'XA\A/"A  OMT* 

Water  Wheels,  Engines  and  Mill  Machinery  a  Specialty.         .  .  .  v_y  i  1  Jr\.  VV  /\,    W  IN  1  . 


STANDARD . 
J  WATER  WHEEL ' 


M' 


ADE  in  sizes  from  6  inches  to  84  inches 
diameter.  Wheel  one  solid  casting. 
84  per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  trom  Case. 


"Write  for  Estimates,  References  and  Catalogues  of  the  Standard  Water  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  Shears  and  Gummers  ;  also  Surface  Grinder  for  Shingle  Sawrs. 
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C.  W.  HENDERSON  M«faclurerardContraclDr      FP.TRIP.AI  SUPPLIES 

 ESTIMATES  FURNISHED  FOR  

Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical  ^  ^ 
Apparatus  and  Machinery.  ^* 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  gleury  Street  . 

L  {CORNER  JURORS) 

\  .  .  .  MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO..  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^I^^jPI^^jj^     I^OilXtS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in  "P) 
Carbon  for  Telegraph,  Telephone  (§)  r"^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   GOODS   GU«KflNTBBD   TO   OIVE,  SflTISFflCTION 


SOLE  AGENTS  FOR 


manufactured  by 

THE  BRYAN-MARSH  CO. 

Marlboro,  Mass. 


(S^Stilwell  &  Co,-^ 

II 


agents  for 


ELECTRIC  SPECIALTIES 


The  R.  Thomas  &  Sons  Go. 

■East  Liverpool,  Ohio. 


?J  King  William  St,  HAMILTON,  ONT. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  Sc  WILCOX 

STEAA 

HEfVD  OFFICE.: 

415.  Board  of  Trade  Building,  Montreal. 

WM.  T.  BONNER,  general  agent  for  Canada 

Sliops  SLt  BelleTTille,  OntSLrio. 


I 
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LECTRKALNEWS 


NGINEERING 


Jl—a 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  lo. 


OCTOBER,  1895 


PRICE  10  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO. 


GONTRflCTlNG  ELEGIRIC  ENGINEERS.. 


34  YORK  STREET,  TORONTO,  GflNflDil 


1000  LT.  ALTERNATOR — REVOLUTIONS  66o. 


Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHIISE  MOTORS 

SINGLE  IWO  ID  THREE  PHASE  POWER  AND  LIGHT  ftLTERNflTORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RfllLttflY  GENERATORS  AND  STEEL  MOTORS. 

Wf\GNER  TRflNSFORMERS    x    DUNGf\N  METERS. 

flMEKICflN  GflRBON  CO.'S  CARBONS 


Yon  VSTslTlZ  ❖  ❖  ❖  ^  ❖ 

IT 


I 


J 


We  can  do  better  by  you  than  any  other  firm 

All  oui  Apparatus  has  been  re-designed  this  year,  and  is  fully  up  to  date  in  every  particular.    We  fully  guarantee 
everything  we  manufacture,  and  our  prices  will  save  you  money.    Write  for  prices  and  particulars. 

The  Thompson  Electric  Co.,  sateeford,  ostaew 


M    O     We  have  a  number  of  Second-Hand 
'  •  Dynamos  and  Lamps  for  Sale  Cheap. 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QVE. 


Western  Office .   TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY  Mf\KERS  FOR  GENTRf\L  STf\TIONS 


The.  STf\NDf\RD 
f\LL  COPY 
NONE  5)QUf\L 

INCREASE 

STATION  CAPACITY 


SflF&TY 

E>FF1G!E>NGY 

REGULf\TION 

DIMINISH 

OPERATING  EXPENSES 


i  -   —  t 

We  will  Insure  these  Transformers  for  i  per  cent,  per  annum. 
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ELEGTRIGflL  E.NGINE.ERS 
GEO.  WHITE-FRASER 

C.E.,  D.T.S.,  A.  AM.  INST.  ELEC.  ENG. 

CONSVLTIKG 

ELECTRICAL  ENGINEER 

Electric  Railways  and  Electric  Light. 
18  Imperial  Loan  Building  TORONTO 

E.  GftRL  BRElTflflUFT 

CONSai.l51N6 

ElectilGal  Engineer 

Assoc.  Mem.  Am,  Inst.  E.  E. 
Electric  Lighting     1  nrni  |M  nHT 
and  Railway  Work  f  DLnLIII,  UW  1 1 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 

TENTS  ^^oc'^^^^ 

ELECTRICAL  INVENTIONS 

RIDOUT  &  MAYBEE,    i°3  bay  st.,  Toronto- 
A  pamphlet  on  patents  sent  free. 
"  RiDOUT  on  Patents,"  price  $5.50,  $6.00. 


G.  B.  W. 


SPECIALITIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 

FIRSTBROOK  BROS. 

King  St.  East,      -  TORONTO. 

manufacturers  of 

TOPPINS, 

SIDE-BLOCKS 

and  CKOSS-f^RMS. 


WRITE  FOR  PARTICULARS. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


mUlGSTOBE FITTINGS  ^v>«S=\/^==^-^\:^iND^W 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

I'UliLISHERS 

10  Front  St.  E.       -  Toronto. 


manufacturers  of 


ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


/Montreal,  Canada. 


CANADIAN  ELECTHIC  REPAIR  CO. 

623  Lagauchetiere  Street,      -  MONTREAL. 
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ELECTRIC  LIGHT  INSPECTION  STAFF. 

The  accompanying  group  comprises  the  electric  light  inspec- 
tion staff,  with  the  chief  electrician,  appointed  under  the  author- 
ity of  the  Electric  Light  Inspection  Act,  the  scope  and  aims  of 
which  have  already  been  given  to  the  readers  of  The  News. 

The  majority  of  those  comprising  the  group  have  been  en- 
gaged since  the  inception  of  the  Gas  Inspection  Act  in  1875 


ledge  of  that  science.  We  are  informed  by  the  chief  electrician 
that  the  work  of  instructing  these  gentlemen  in  the  use  of  the 
various  electrical  apparatus  with  which  their  offices  are  equipped 
was  of  a  very  pleasinj;  nature.  Their  well-trained  analytical 
minds  fitted  them  in  no  small  degree  for  the  new  work,  and  the 
readiness  with  which  they  acquired  a  knowledge  of  the  instru- 
ments and  the  manner  of  using  them,  confirmed  Mr.  Higman 


ELECTRIC   LIGHT   IN.SPECTION  .STAFF. 

1.  O.  Higman,  M.Inst.E.E.,  A.M.Can.Soc.C.E.,  Chief  Electrician,  Ottawa,  Ont. 

2.  A.  AUBIN,  Montreal,  Que.  5.  A.  RowAN,  St.  John,  N.  B. 

3.  D.  McPhie,  Hamilton,  Ont.  6.  J.  K.  Johnston^  Toronto,  Ont. 

4.  A.  Millar,  Halifax,  N.  S.  7.  John  Williams,  London,  Ont. 


8.  N.  Le  Vasseur,  Qtiebec,  Que. 

9.  A.  F.  SiMi'SON,  Sherbrooke.  Que. 

10.  Wm.  Johnson,  Belleville,  Ont. 

11.  H.  G.  Roche,  Ottawa,  Ont. 


the  duty  of  testing  gas  and  gas  meters  ;  and  anyone  at  all  ac- 
quainted with  the  delicate  nature  of  these  tests,  especially  the 
chemical  analysis  for  impurities  in  the  gas,  must  admit  that  their 
training  has  peculiarly  well  fitted  them  for  the  new  work  under 
the  Electric  Light  Inspection  Act. 

Being  warned  some  years  ago  that  the  work  of  testing  electric 
light  meters  would  be  imposed  upon  them,  the  gas  inspectors 
throughout  the  country  took  up  the  study  of  electricity,  and  have 
made  considerable  progress  in  acquiring  an  elementary  know- 


in  the  opinion  he  had  formed  from  the  beginning  that  the  gas 
inspectors  would  do  the  work  satisfactorily  and  well. 

Of  Mr.  Ormond  Higman,  the  chief  electrician,  upon  whom 
the  work  of  inausjuration  has  mainly  devolved,  very  little  need 
be  said,  as  his  experience  in  electrical  work  covers  a  period 
of  over  thirty  years.  He  is  a  native  of  Cornwall,  England,  and 
entered  the  service  of  the  Electric  &  International  Telegraph 
Company  at  Liskeard  in  September,  1864.  Coming  to  Canada 
in  1869,  he  entered  the  service  of  the  Montreal  .Telegraph 
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Company  in  October  of  that  year.  In  1873  he  was  made  chief 
of  the  operating  staff  at  Ottawa  and  manager  of  the  company's 
sessional  staflf  in  the  House  of  Commons.  For  nearly  twenty 
years  Mr.  Hi;>man  continued  in  this  capacity,  also  acting  as 
Insoeclor  of  the  Ottawa  Division.  For  five  or  six  years  prior 
to  1892,  in  addition  to  his  other  duties,  Mr.  Higman  filled  the 
position  of  Electric  Light  Inspector  of  the  Ottawa  district  for 
the  Canadian  Underwriters' As.sociation.  In  September,  1892, 
he  was  invited  by  the  Hon.  John  Costigan,  then  Minister  of 
Inland  Revenue,  to  draft  a  bill  having  for  its  object  the  in- 
spection of  electric  lighting  ;  the  measure  to  be  along  the  lines 
of  the  Gas  Inspection  Act.  This  duty,  we  are  informed,  Mr. 
Higman  performed  to  the  entire  satisfaction  of  the  Minister 
and  the  chief  officers  of  the  department.  In  August,  1893,  the 
Hon.  Mr,  Wood,  Comptroller  of  Inland  Revenue,  sent  Mr.  Hig- 
man to  Chicago  to  represent  the  Department  at  the  meeting 
of  the  International  Congress  of  Electricians  at  the  Vvorld's 
Fair.  On  presenting  his  credentials  to  the  committee,  Mr. 
Higman  was  chosen  to  represent  British  North  America  in 
the  Chamber  of  Delegates — a  body  composed  only  of  official 
delegates  from  the  different  governments  of  Europe  and 
America — to  consider  and  adopt  a  system  of  units  of  electrical 
measure.  He  was  also  made  a  vice-president  of  the  General 
Congress. 

During  the  session  of  1894  Parliament  passed  two  electric 
bills,  one  for  the  purpose  of  legalizing  the  international  units 
adopted  at  Chicago,  the  other  dealing  with  the  work  of  inspec 
tion.  Mr.  Hig man's  appointment  in  connection  with  the 
inauguration  of  the  latter  followed  as  a  matter  of  course.  We 
believe  Mr.  Higman  is  possessed  of  sound  judgment  and 
understands  thoroughly  well  the  nature  and  standing  of  the 
electric  lightmg  industry  in  this  country  ;  and  in  the  adminis- 
tration of  the  new  law  we  are  satisfied  that  he  will  not  only 
protect  the  rights  of  the  consumer,  but  will  conserve,  so  far 
as  he  is  able  to  do,  the  best  interests  of  the  supply  com- 
panies. 

Mr.  Higman  is  a  member  of  the  Institute  of  Electrical  En- 
gineers, London,  England,  and  an  associate  member  of  the 
Canadian  Society  of  Civil  Engineers. 


KIND  WORDS  CAN  NEVER  DIE. 

The  Canadian  Electrical  News  has  issued  a  special  con- 
vention number,  containing  among  its  special  features  an  illus- 
trated article  on  the  electrical  features  of  the  Dominion  capital, 
the  programme  of  the  Canadian  Electrical  Association  conven- 
tion and  the  convention  of  Stationary  Engineers.  The  News  is 
al\vays  a  valuable  publication  for  those  interested  in  electrical 
and  engineering  matters,  and  this  special  number  is  of  unusual 
interest  and  very  creditable. — Peterborough  Review. 

We  extend  our  congratulations  to  our  contemporary  upon  the 
very  creditable  production  which  it  has  just  issued  in  the  form 
of  a  special  convention  number  of  the  Canadian  Electrical 
News,  containing  an  article  descriptive  of  the  electrical  features 
of  Ottawa,  the  programmes  of  the  Canadian  Electrical  Associa- 
tion convention  and  the  convention  of  the  Stationary  Engineers. 
The  illustrations  are  good  and  everything  about  the  journal  in- 
dicates prosperity  and  advancement.  C.  H.  Mortimer,  the  pub- 
Usher  of  the  News,  is  one  of  the  best  known  men  in  Canadian 
electrical  circles  and  his  popularity  is  deserved. — Western  Elec- 
trician, Chicago. 


ANNUAL  REPORT  OF  THE  ROYAL  ELECTRIC  COMPANY. 

The  eleventh  annual  report  of  the  Royal  Electric  Company,  of 
Montreal,  recentlv  published,  shows  that  the  net  gain  on  the 
fifteen  month's  operations  was  $106,209.14,  out  of  which  five 
quarterly  dividends  of  2  per  cent,  each,  amounting  to  $99,900.10 
have  been  declared,  the  remainder  going  to  swell  the  balance  of 
$308,758.98.  The  lights  on  the  direct  current  arc  system  have 
been  increased  from  1617  to  1666  ;  the  lights  on  the  alternating 
current  incandescent  system  from  40,013  to  53,977,  and  the 
motors  from  347  to  688. 

Reference  is  made  in  the  report  to  the  faithful  service  of  Mr. 
Charles  W.  Hagar,  who  recently  retired  from  the  position  of 
secretary  and  manager,  and  a  tribute  paid  to  the  experience  and 
business  ability  of  his  successor,  Mr.  Wm  H.  Browne. 


SPARKS. 

The  Ottawa  electric  railway  has  been  extended  to  the  village  of 
Hintonburg. 

An  electric  road  is  proposed  between  Trout  Lake  and  the  landing,  in 
the  Kootenay  country,  B.  C. 

The  street  intersection  of  the  electric  railway  at  the  corner  of  Rich- 
mond and  Dundas  streets,  London,  consists  of  171  pieces,  and  the  iron 
weighs  from  45  to  50  tons. 

A  company,  called  the  Co-operative  Telephone  Co.,  of  the  counties 
of  Lake  St.  John  and  Chicoutimi,  Que.,  with  headquarters  at  Herbert- 
ville,  has  been  formed  to  build  and  operate  a  telephone  line.  Capital 
stock,  $10,000. 

There  are  foity  men  working  in  the  McLaren  and  Buckingham  mica 
mine  at  present,  and  the  work  is  being  carried  on  night  and  day.  A 
large  vein  of  very  fine  amber  colored  mica  has  been  struck.  A  shaft  200 
feet  deep  has  been  sunk. 

William  Kyle,  charged  with  attempting  to  bribe  a  Niagara  Falls, 
Ont. ,  councillor  in  connection  with  an  electric  railway  franchise,  and 
Robert  F.  Segsworth,  of  Toronto,  an  alleged  associate  in  the  matter, 
have  been  committed  for  trial  on  the  charge.  They  were  released  on 
bail. 

The  Halifax  street  railway  has  been  sold  by  the  Sheriff  to  the  new 
Electric  Railway  Co.  for  $25,000.  The  sum  of  $50,000  has  been  paid 
into  the  Bank  of  Nova  Scotia,  the  amount  named  by  the  Legislature  to 
be  paid  the  bond  holders  of  the  old  company  before  work  on  the  new 
road  can  be  commenced.  ^ 

While  Mr.  W.  Mcintosh,  Woodstock,  and  Mr.  Geo.  Leacock,  Sut- 
ton, were  stringing  wire  for  the  Guelph  electric  railway  from  an  elevated 
truck,  the  wire  broke  and  both  men  fell  to  the  ground.  Mr.  Mcintosh 
fell  on  a  dray  and  had  his  left  leg  broken.  Mr.  Leacock  fell  behind  the 
horse's  heels  and  received  a  severe  shaking  up,  but  had  no  bones 
broken.,  ^ 

^      V^^  ^= 

Steam  jets  in  furnaces  produce  destructive  effects  on  the 
metal  if  there  is  sulphur  in  the  coal. 

Heat  applied  to  a  solid  first  expands  it,  then  melts,  and  finally 
converts  it  into  a  vapor,  if  the  temperature  is  suflficiently  high. 

Sand  has  been  recommended  to  catch  the  drippings  of  oil 
tanks  or  barrels.  The  use  of  sawdust  for  the  purpose  is  objec- 
tionable in  that  it  may  cause  spontaneous  combustion. 

After  cleaning  boilers,  do  not  screw  up  the  nuts  on  the  man- 
hole and  hand-hole  covers  any  tighter  than  is  necessary,  for  you 
may  break  the  guards  or  dogs  that  hold  the  covers  in  place  and 
cause  yourself  much  trouble. 

Prof.  Blondel,  of  Paris,  in  measuring  the  total  spherical  inten- 
sity of  arc  lamps,  found  that  it  was  nearly  tiebled  by  diminishing 
the  caibons  froni  21  and  13  mm  to  14  and  8  mm  diameter,  the  13 
and  8  presumably  referring  to  the  negative  carbon. 

The  state  telephone  system  of  Sweden  is  soon  to  be  connected 
with  the  state  telegraph  system.  Instead  of  addresses,  the 
telephone  numbers  will  be  used,  the  telegraph  clerks  looking  up 
the  address.  Messages  may  be  telephoned  to  the  telegraph 
office  and  telephoned  back,  thus  dispensing  with  the  greater 
number  of  messenger  boys,  as  in  Sweden  nearly  everyone  uses 
the  telephone. 

Within  the  next  year  the  Illinois  Central  and  the  Chicago 
and  Northern  Pacific  railroads,  both  of  which  are  now  operated 
by  steam,  will  be  run  by  electricity.  It  is  possible  that  the  lat- 
ter will  use  electricity  on  its  entire  system.  The  Illinois  Central 
will  begin  with  its  suburban  service  only.  Bids  have  already 
been  secured  from  builders  of  electrical  appliances  for  the  com- 
plete equipment  of  the  latter.  It  is  estimated  that  the  entire 
cost  will  be  from  $3,000,000  to  $4,000,000.  This  will  include  the 
substitution  of  electricity  for  steam  as  the  motive  power  in  the 
company's  car  shops  at  Burnside. 

Prince  Henry  of  Prussia  displayed  the  courage  of  the  scientific 
enthusiast  when  he  stood  the  other  day  with  tongues  of  flame 
more  than  a  yard  long  shooting  forth  from  his  hands  in  quiver- 
ing zigzags,  accompanied  by  incessant  cracklings.  It  was  in  the 
lecture  room  of  the  scientific  society  Urania,  at  Berlin.  He  had 
offered  himself  as  a  subject  to  Professor  Spies  to  demonstrate 
the  fict  that  alternating  electric  currents  of  high  frequency 
passed  through  a  human  body,  far  from  causing  death,  produce 
no  ill  effects.  The  Prince  declared  that  he  felt  no  inconvenience 
whilst  Professor  Spies  was  passing  through  his  body  a  discharge 
of  100,000  alternations  a  second  with  a  tension  of  10,000  volts. 
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MR.  A.  B.  SMITH. 

We  present  herewith  to  the  readers  of  the  Electrical  News 
a  portrait  of  Mr.  A.  B.  Smith,  the  newly-elected  President  of 
the  Canadian  Electrical  Association.  It  was  fitting  that  in  an 
Association  which  aims  to  i^epresent  the  various  branches  of 
electrical  industry  in  Canada,  the  first  presiding  officer,  who  was 
representative  of  the  electric  lighting  interest,  should  have  been 
succeeded  by  one  identified  with  the  telephone  department,  and 
that  he  in  turn  is  now  supeiseded  by  a  gentleman  connected 
with  the  telegraphic  service.  The  honors  have  in  every  case 
been  well  bestowed. 

Mr.  Smith,  the  present  incumbent  of  the  office,  is  a  native  of 
Montreal,  has  had  a  long  and  varied  experience  as  a  practical 
electrician,  and  in  his  capacityas  electrical  inspector  forthe  Under- 
writers' Association,  has  rendered  valuable  service  to  the  electrical 
fraternity  at  large  by  his  common  sense  dealings  with  such  mat- 
ters as  come  under  his  control.  As  a  youth  in  1862  he  entered 
the  service  of  the  Montreal  Telegraph  Company  at  Montreal.  In 
August,  1869,  he  was  appointed  chief  operator  at  Hamilton.  In 
1872  he  was  promoted  to  the  position  of  general  inspector,  in  which 
capacity  he  displayed  noticeable  ability,  and  in  18^9  was  further 
advanced  to  the  position  of  superintendent  of  constiuction  for 
the  entire  system,  the  duties  of  which  he  has  since  discharged 
in  a  most  satisfactory  manner. 
He  was  one  of  the  original  pro- 
moters of  the  Canadian  Electri- 
cal Associatian,  and  since  its 
organization  has  been  one  of  the 
most  efficient  workers  in  behalf 
of  its  welfare.  The  honor  which 
has  been  conferred  upon  him 
has  therefore  been  fairly  earned. 
Knowing  as  we  do  his  adapta- 
bility for  the  position  he  occu- 
pies, we  cannot  but  considei  the 
interests  of  the  Association  to 
be  safe  in  his  hands. 


Welton  informs  us  that  for  half  the  day  when  the  test  was  made 
the  saving  was  even  greater.  Another  test  is  to  be  made,  and 
if  the  results  are  as  satisfactory,  a  number  of  users  of  steam 
power  will  adopt  the  apparatus.  The  cost  is  not  large,  being 
about  $300  for  boilers  up  to  100  horse  power,  a  trifle  compared 
to  the  saving  effected  in  fuel. 

Mr.  Teter,  the  inventor,  has  great  faith  in  the  merits  of  his 
system,  in  which  he  appears  to  be  justified  by  the  results.  Prof. 
Welton,  who  is  an  impartial  spectator,  is  satisfied  that  it  is  all 
that  is  claimed  for  it. 


iMk.  a.  B.  bM.iu,  President  C 


A  NEW  FUEL  SAVING 
INVENTION. 

A  TEST  has  recently  been 
made  in  this  city  of  an  invention, 
new  in  Canada,  though  in  use 
for  some  time  in  Philadelphia 
and  some  other  cities  of  the 
United  States,  by  which  it  is 
claimed  a  large  saving  is  effect- 
ed in  fuel  for  steam  boilers,  by 
producing  more  perfect  com- 
bustion. The  principle  on  which 
it  is  based  is  that  in  order  to 
bring  about  the  combustion  of 
the  smoke  and  gases  given  off 
by  the  fuel,  a  greater  degree  of 
heat  must  be  created  than  was  required  to  set  free  the  smoke 
and  gases.  This  is  accomplished  by  means  of  gas,  produced 
from  oil  by  means  of  steam,  in  a  retort  attached  to  the  furnace, 
this  gas  being  forced  into  the  fuel  and  causing  a  degree  of  heat 
sufficient  to  ensure  perfect  combustion.  The  principle  seems 
to  be  a  reasonable  one,  and  the  tests  would  indicate  that  the 
invention  will  prove  a  very  valuable  efrie. 

The  test  was  made  with  a  boiler  which  supplies  power  to  a 
number  of  industries  at  109^  Adelaide  Street  West,  Toronto. 
Prof.  Welton,  of  Mc Master  University,  was  present,  and  as  an 
independent  witness  watched  the  experiments.  The  boiler  was 
first  worked  for  a  day  of  eight  hours  in  the  ordinary  way,  and 
then  for  a  similar  period  with  the  apparatus,  the  amount  of 
fuel  consumed  and  water  evaporated  being  carefully  noted  in 
both  cases.  The  result  showed  that  under  the  ordinary  system 
the  average  evaporation  per  pound  of  coal  was  six  and  six- 
tenths  pounds  of  water,  while  with  the  new  apparatus  the  aver- 
age was  nine  pounds  evaporated,  a  gain  of  36  per  cent.  The 
quantity  of  oil  consumed  in  producing  the  gas  was  only  one  and 
a  quarter  gallons. 

The  inventor  guaiantees  a  saving  of  at  least  15  per  cent,  in 
fuel  in  boilers  with  the  most  improved  settings.  In  ordinary 
boilers  the  saving  will  run  all  the  way  to  fifty  per  cent.,  and  Prof. 


SPARKS. 

Mr.  E.  Rutherford  has  opened  an  electrical  supply  store  in  Peterboro. 
In  its  mileage  of  electric  railways,  Germany  stands  first,  France  second, 
England  third. 

The  Milton  Electric  Light  and  Power  Co  ,  Milton,  Ont.,  has  been  incor- 
porated.   Capital  stock  $15,000. 

During  the  week  of  the  operation  of  the  trolley  in  London,  numerous  ac- 
cidents are  reported  to  have  occurred. 

Sir  Henry  Tyler,  ex-president  of  the  Grand  Trunk,  is  on  his  way  to  Peru 
to  experiment  with  an  electric  locomotive  on  a  mountainous  railway. 

The  Olympic  Mill  Company,  Olympia,  Wash.,  is  operating  a  small  saw 
mill  by  electricity,  said  to  be  the  first  of  the  kind  on  the  Pacific  coast.  The 

new  mill  contains  a  resaw,  a  planer, 
sticker  and  turning  lathe,  and  is  run 
by  a  16  horse  power  dynamo. 

St.  Thomas  has  accepted  the  tender 
of  the  Street  Railway  Company  to 
light  the  city,  conditional  upon  its 
operating  the  electric  street  railway. 

The  Kingston  Electric  Railway  Co. 
has  closed  a  contract  with  the  Cana- 
dian General  Electric  Company,  of 
Toronto,  for  six  new  open  cars,  to  be 
delivered  May  first. 

The  Dominion  statistician's  figures 
show  that  last  year  the  three  hundred 
odd  miles  of  electric  railways  in 
Canada  carried  fifty-seven  million 
passengers. 

Mr.  Jas.  Milne  has  been  appointed 
lecturer  on  electricity  in  the  Toronto 
Technical  School.  He  is  general 
superintendent  of  the  Incandescent 
Light  Company. 

The  test  of  the  new  double  cylinder 
engine  on  the  G.  T.  R.  is  declared  to 
be  satisfactory,  but  stronger  coupling 
pins  and  drawbars  will  be  necessary 
for  such  heavy  trains. 

Arrangements  had  been  made  to 
light  Acton,  Ont  ,  by  electricity,  and 
part  of  the  plant  arrived,  when  a  hitch 
arose,  and  Mr.  Ebbage,  who  had  the 
matter  in  hand,  declined  to  proceed. 

■      ci    .  •    ,  A  It  is  likely  it  will  be  taken  up  by 
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someone  else. 

Brockville  will  have  an  electric  railway  next  year.  Wm.  Henry  Corn- 
stock,  Charles  Snow  Cossitt,  David  Spencer  Booth,  Oliver  Kelly  Fraser, 
George  Ira  Mallory,  Wm.  Andrew  Gilmour  and  Matthew  Munsell  Brown 
will  form  the  company  to  build  it.  They  are  all  local  men.  The  capital 
of  the  company  is  $200,000. 

Application  wiil  be  made  at  the  next  session  of  the  Dominion  parliament 
for  an  act  to  incorporate  a  company  of  prominent  Canadians,  with  a  capital 
of  $100,000,  to  introduce  into  Canada  a  new  process  tor  manufacturing  gas 
for  illuminating  and  fuel  purposes.  The  process  is  a  most  interesting  one 
and  produces  gas  for  fuel,  lighting  and  power  from  crude  petroleum,  water 
and  peat,  dispensing  with  the  use  of  coal  in  any  form. 

It  is  evident  that  the  business  of  the  Peterboro'  Carbon  and  Porcelain 
Co.  has  not  been  profitable,  and  mis-management  is  assigned  as  the  cause. 
A  meeting  of  the  shareholders  has  been  held  for  the  purpose  of  considering 
the  question  of  liquidating  the  concern,  but  it  was  adjourned  without  a  de- 
cision. They  owe  their  banker  over  $20,000,  and  without  fresh  capital,  an 
entire  su>:pepsion  must  take  place.  The  paid-up  capital  appears  to  have 
been  $40,000. 

The  Pittsburg  Reduction  Company  has  closed  a  contract  with  the  Niagara 
Falls  Hydraulic  Power  Manufacturing  Company  for  3,000  horse  power,  de- 
livered on  the  shaft  of  the  lurbine,  to  be  placed  under  the  high  bank  by  the 
Hydraulic  Power  Company.  They  will  install  upon  these  turbines  direct 
current  generators,  the  current  from  which  will  be  used  for  the  manufacture 
of  aluminum.  The  Reduction  Co.  has  now  practically  got  control  of  all 
the  available  cheap  power,  thus  shutting  off  competition  and  will  use  about 
25,000  horse  power.    Their  furnaces  will  be  placed  under  the  high  bank. 
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Report  of  Proceedings  of  the  Recent  Convention  at  Ottawa. 


THE  Fifth  Convention  of  the 
Canadian  Electrical  Associa- 
tion was  opened  in  the  Railway 
Committee  Room  of  the  House 
of  Commons,  Ottawa,  at  11  o'clock 
a.  m.  on  Tuesday,  September  17th, 
1895.  Mr.  K.  J.  Dunstan,  the  Presi- 
dent of  the  Association,  occupied  the 
chair. 

The    following    persons    were  in 
attendance  : — 

J.  J.  Wright,  A.  M.  Wickens,  F.  C.  Armstrong,  Jas.  A.  Baylis, 
Wm.  B.  Jackson,  T.  F.  Dryden,  J.  F.  H.  Wyse,  John  C.  Gardner, 

F.  C.  Maw,  A.  B.  SmUh,  K.  J.  Dunstan,  J.  A.  Kammerer,  C.  H. 
Mortimer,  H,  P.  Dwight,  Chas.  P.  Dwight,  Joseph  Wright,  E. 
B.  Bigsjar,  Toronto  ;  Wm.  T.  Bonner,  L.  B.  McFarlane,  D.  A. 
Starr,  H.  O.  Edwards,  James  A.  Burnett,  D.  W.  McLaren,  P.  W. 
Atkinson,  John  Carroll,  Montreal ;  John  Murphy,  J.  W.  Thomp- 
son, H.  G.  Roche,  A.  A.  Dion,  Mayor  Borihwick,  O.  Higman, 

G.  F.  Macdonald,  C.  Routh,  H.  Bolt,  D.  C.  Dewar,  J.  W.  Taylor, 
Warren  Y.  Soper,  C.  Berkeley  Powell,  D.  R.  Street,  Ottawa  ; 
F.  W.  Harrington,  John  H.  Dale,  W.  R.  McLaughlin,  New 
York,  U.S.A.  ;  H.  O.  Fisk,  J.  Knapm.m,  Peterboro'  ;  W.  A. 
Mackay,  C.  H.  Wright,  A.  A.  Wright,  Renfrew  :  George  Black, 
Hamilton ;  J.  A.  McCrossan,  Rat  Portage  ;  V.  B.  Coleman,  Port 
Hope  ;  J.  E.  Brown,  Aylmer  ;  W.  J.  Gilmour,  Brockville  ;  E. 
Carl  Breithaupt,  Berlin  ;  R.  G.  Moles,  Arnprior  ;  F.  H.  Badger, 
jr.,  Quebec  ;  A.  F.  Simpson,  Sherbrooke. 

The  President  announced  that  the  present  meeting  was  in  the 
character  of  a  formal  opening,  and  that  the  first  business  session 
would  be  held  in  the  afternoon  in  the  Board  of  Trade  rooms  at 
2:30  p.m. 

ADDRESS  OF  WELCOME. 

Mayor  Borthwick  made  a  speech  welcoming  the  Association 
to  Ottawa,  in  which  he  said  : 

It  affords  me  a  great  deal  of  pleasure  in  having  the  oppor- 
tunity of  welcoming  a  body  of  gentlemen  interested  in  such  an 
important  industry,  to  the  cuy  of  Ottawa. 

We  claim  to  be  living  in  a  progressive  age,  ana  when  we  con- 
template the  rapid  strides  that  have  been  made  in  every  depart- 
ment that  aff"ects  the  human  race,  I  think  there  are  few  who 
will  dispute  our  claim  ;  and  while  you,  gentlemen,  who  are  occu- 
pied in  the  study  and  development  of  electricity,  are  prepared 
to  give  all  credit  and  honor  to  those  who  are  occupied  in  the 
development  of  other  branches  of  knowledge,  yet  I  feel  that  you 
will  be  justified  in  claiming  that  you  have  outstripped  all  the 
others  in  the  marvellous  achievements  that  have  been  made  in 
your  own  branch  during  the  last  few  years. 

It  is  in  the  memory  of  most  of  us  when  the  use  of  electricity 
was  practically  unknown,  and  when  first  discoveries  began  to  be 
made  the  world  wondered,  but  the  new  discoveries  have  been 
so  rapid  and  so  great  that  we  have  almost  ceased  to  wonder, 
and  content  ourselves  by  asking  in  a  placid  manner,  "  What 
next  ?" 

If  we  had  been  told  a  few  years  ago  that  we  would  have  the 
lightning  chained  down  so  that  we  would  use  it  as  the  motive 
power  to  transport  us  from  one  part  of  the  city  to  another, 
or  from  one  part  of  the  country  to  another,  or  if  we  had 
been  told  that  we  would  be  able  to  sit  in  our  own  home 
and  hear  the  voice  of  absent  ones  in  distant  cities,  or  many  of  the 
other  things  that  can  be  accomplished  by  the  use  of  electricity, 
we  might  have  expressed  ourselves  by  saying,  "  Eye  hath  not 
seen,  neither  hath  it  entered  into  the  heart  of  man,  the  marvellous 
things  that  are  in  store  for  those  who  live  twenty  years  hence." 
Now  there  is  a  feeling  here  that  some  of  the  citizens  of  Ottawa 
have  contributed  something  in  the  way  of  assisting  in  the  devel- 
opment of  this  great  science,  and  we  claim  as  a  city  to  be  keep- 
ing fairly  abreast  of  the  times.  Whether  such  is  the  case  or  not 
it  is  for  you  to  judL;e,  but  if  we  are  not  up  to  the  mark  in  elec- 
trical appliances,  I  know  that  you  will  find  the  gentlemen  who 
are  associated  in  this  line  large  hearted  and  generous,  and  our 
citizens  know  how  to  entertain  strangers,  and  if  we  cannot  teach 
you  anything  in  electricity,  we  are  progressive  enough  to  learn  ; 
and  I  sincerely  hope  that  you  will  be  so  electrified  by  your  visit 
that  you  will  all  be  pleased  to  pay  us  another  at  an  early  date. 
I  therefore  in  behalf  of  the  citizens  extend  to  you  a  very  cordial 
welcome. 

The  President,  Mr.  Dunstan,  replied  as  follows  : 
On  behalf  of  the  Canadian  Electrical  Association,  I  wish  to 
thank  you  very  heartily,  Mr.  Mayor,  and  through  you  the  mem- 
bers of  the  Ottawa  City  Council,  for  the  kindly  spirit  which  has 
prompted  you  to  present  an  addre;;s  the  tone  of  which  is  so 
complimentary,  the  welcome  which  it  extends  so  hearty,  that  we 


would  have  indeed  a  high  opinion  of  the  merits  of  our  Associa- 
tion and  the  work  which  it  is  performing  were  we  not  highly 
flattered  and  were  we  not  greatly  pleased  with  the  reception 
which  we  have  met  with  at  yiur  hands. 

You  have  laid  stress  upon  the  great  progress  made  in  applied 
electricity  within  the  past  ten  or  fifteen  years,  and  remembering 
as  I  do  that  I  am  speaking  in  the  city  of  Ottawa,  in  the  city 
which  is  fast  earning  for  itself  the  reputation  of  being  the  elec- 
trical centre  of  Canada,  lemembering  as  I  do  that  I  have  the 
honor  of  addressing  the  first  magistrate  of  that  city,  I  feel  that 
words  of  mine  are  unnecessary  to  add  emphasis  to  your  state- 
ments in  that  direction. 

You,  sir.  have  no  doubt  been  an  eye  witness  of  the  great 
strides  made  by  Ottawa  in  industrial  progress  during  the  past 
fifteen  years,  and  you  cannot  but  realize  the  great  part  played 
by  electricity  in  such  development. 

The  same  thing,  sir,  holds  good,  perhaps  not  to  the  same  ex- 
tent, but  yet  holfis  good  in  every  city,  town  or  village  through- 
out the  broad  Dominion — villages  rescued  from  Egyptian  dark- 
ness by  electric  light,  isolation  broken  down  by  inter-communi- 
cation, made  possible  by  the  electric  railway  and  telephone,  the 
very  world  itself  made  small  by  reason  of  the  telegraph  girdle 
which  encircles  it. 

You  have  truly  said  that  the  work  accomplished  in  the  past  is 
but  an  earnest  of  what  may  be  expected  in  the  future,  and  if  this 
be  so  and  if  the  future  industrial  progress  of  Ca^j^a  is  to  a  great 
extent  dependent  upon  the  widespread  application  of  electricity 
in  its  various  blanches,  then,  sir,  I  think  we  may  fairly  claim 
that  an  association  such  as  this,  in  endeavoring  to  encourage  the 
science  of  electricity  and  promote  the  interests  of  those  engaged 
in  electrical  industries,  has  a  mission  to  fulfil  worthy  of  every 
encouragement.  That  great  changes,  great  advancements,  will 
take  place  I  think  there  can  be  no  doubt,  and  if  in  the  year  of 
grace  1905  it  should  so  happen  that  this  Association  should  hold 
its  convention  in  Ottawa,  I  can  look  forward  in  imatjination  and 
fancy  I  hear  the  then  mayor  in  his  address  of  welcome  contrast 
the  small  beginnings  of  to-day  with  the  vast  accomplishments 
of  his  time  and  generation. 

You  have,  Mr.  Mayor,  kindly  expressed  the  hope  that  this  will 
not  be  the  last  occasion  of  an  annual  gathering  in  your  city  ; 
without  assuming  too  much  authority,  I  can  safely  answer  you 
on  that  point,  in  fact  I  have  a  suspicion  that  before  voting  time 
to-monow  not  a  few  members  will  be  ready  to  vote  Ottawa  as 
the  permanent  headquarters  of  the  Association,  with  annual 
meetings  always  here.  However  this  may  be,  there  can  be  no 
doubt  that  all  members  will  leave  your  hospitable  city  with  the 
Warm  desire  to  return  as  soon  as  possible  consistent  with  the 
aims  and  objects  of  the  Association.  I  will  not  trespass  longer 
upon  your  time  further  than  to  again  personally  and  on  behalf 
of  the  Association  thank  you  for  the  kind  address  which  you 
have  read  and  to  say  how  gratified  we  will  be  if  you  can  spare 
time  to  attend  our  sessions,  which  will  be  held  at  the  Board  of 
Trade  rooms  during  the  next  three  days.  (Applause.) 

Mayor  Borthwick  then  stated  that  should  the  Association  find 
the  Board  of  Trade  rooms  not  suitable  for  their  meetings,  the 
city  would  be  pleased  to  place  the  City  Hall  at  their  disposal. 

The  President  then  thanked  His  Worship  and  slated  that  they 
might  be  glad  to  avail  themselves  of  his  kind  offer. 

After  havinjj  examined,  under  the  guidance  of  Capt.  Bowie 
and  Senator  Clemow,  the  objects  of  interest  in  and  around  the 
Houses  of  Parliament,  a  visit  was  made  to  the  Patent  Depart- 
ment, where  numerous  models  of  electrical  appliances  were 
viewed  with  much  interest. 

AFTERNOON  SESSION. 

The  President  took  the  chair  at  2:30  p.m.  and  opened  the  con- 
vention with  the  following  remarks  : 

president's  address. 
Gentlemen,— I  have  to  congratulate  you  on  the  good  'at- 
tendance at  this  the  open  sitting  of  the  fifth  annual  meeting  of 
the  Canadian  Electrical  Association.  I  believe  I  am  within 
bounds  in  stating  it  to  be  the  largcbt  attendance  on  an  opening 
day  in  the  history  of  the  Association.  This  is  a  matter  for  con- 
gratulation, viewed  not  only  from  the  standpoint  of  this  particu- 
lar meeting,  but  more  especially  from  the  broader  ground  of  the 
strong  evi  lence  which  it  affords  of  life  and  vitality  in  the  Asso- 
ciation itself.  It  is  generally  accepted  as  a  fact  that  the  third 
and  fourth  years  in  the  history  of  a  body  such  as  this  are  most 
trying  and  critical.  Early  enthusiasm  for  a  new  organization 
will  influence  many  persons  to  join  a  society  and  remain  mem- 
bers for  the  first  year  or  two  ;  fees  are  paid  willingly  and  with 
promptness,  but  if  there  be  no  good  reason  for  the  organization 
and  continued  existence  of  such  a  society,  or  if  the  seed  has 
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been  sown  on  shallow  ground,  the  third  and  fourth  years  will 
show  a  withering  away  of  the  membership  roll  and  the  attend- 
ance It  the  annual  meetings  will  gradually  grow  beautifully  less  ; 
fees  come  in  slowly  and  you  may  know  the  end  is  near. 

Those  who  were  the  original  promoters  of  this  Association, 
and  who  believed  firmly  in  the  wisdom  of  founding  it  on  a  basis 
broad  and  wide  enough  to  embrace  all  persons  in  the  Dominion 
interested  in  electrical  industry,  have  watched  therefore  with  no 
little  anxiety  its  progress  duiing  the  past  two  years,  half  fearing 
to  find  a  reduced  membership  roll,  diminished  attendance  and 
half-hearted  interest  at  the  annual  gatherings.  It  is  therefore  a 
matter  of  inuch  satisfaction  that  the  meeting  in  Montreal  last 
year  was  such  an  unqualified  success  and  that  indications  all 
point  to  a  Convention  of  even  greater  interest  and  pleasure  this 
year. 

The  Secretary-Treasurer's  report  will  show  the  Association 
to  be  in  a  sound  financial  condition. 

The  Committee  on  the  Revision  of  the  Constitution  will  report 
at  an  early  opportunity,  and  I  would  ask  the  members  to  give 
this  report  most  careful  consideration.  You  will  all  agree  that 
changes  should  not  be  made  in  the  Constitution  lightly  or  with- 
out good  reason,  but  our  present  set  of  rules  falls  far  short  of 
composing  a  complete  and  comprehensive  Constitution  for  the 
proper  government  of  an  organization  such  as  this.  We  have 
reached  now  a  stage  when,  assisted  by  four  years'  experience, 
we  can  draw  up  and  adopt  a  Constitution  not  too  complex  in 
character  yet  broad  enough  to  meet  all  requirements.  The 
rules  should  afford  members  the  opportunity  of  accomplishing 
every  legitimate  object  of  the  Association  and  at  the  same  time 
should  provide  ample  safeguards  against  hasty,  ill-considered 
action. 

The  report  of  the  Committee  on  Legislation  will  point  out  the 
good  work  done  by  tlje  Association  at  the  last  session  of  the 
Ontario  Legislature,  when  an  assessment  bill  was  introduced, 
no  doubt  with  the  best  of  motives,  but  which,  if  it  had  become 
law,  would  have  laid  a  very  unfair  burden  upon  electrical  indus- 
tries already  established,  and  would  have  hampered  and  to  a 
great  extent  prevented  the  further  extension  of  the  telephone, 
telegraph  and  electric  light,  especially  in  the  smaller  towns  and 
villages  and  throughout  countiy  districts.  By  bringing  this 
measure  promptly  to  their  notice,  those  interested  were  able  to 
point  out  to  their  various  representatives  in  the  House  the  true 
character  and  far-reaching  effect  of  the  legislation,  and  I  am 
glad  to  say  the  bill  was  withdrawn. 

During  the  progress  of  the  Convention  papers  will  be  read  on 
various  subjects,  and  I  cannot  point  out  too  strongly  the  advan- 
tage of  full  discussion,  not  only  as  a  mark  of  intelligent  appre- 
ciation of  the  labor  bestowed  on  the  preparation  of  the  papers, 
but  also  because  during  such  discussion  new  points  and  fresh 
ideas  are  brought  out  and  theie  is  that  free  interchange  of 
opinion  which  is  of  such  great  value  in  an  Association  such  as 
this,  comprising  as  it  does  so  many  persons  all  trying  to  solve 
the  same  problems,  all  seekiny  the  same  results. 

Throughout  the  commercial  world  of  Canada,  and  to  a  still 
greater  extent  in  the  United  States  and  other  countries,  severe 
depression  of  trade  and  great  stringency  in  money  has  been  ex- 
perienced during  the  past  few  years.  It  could  not  be  expected 
with  reason  that  those  engaged  in  electrical  industries  could  en- 
tirely escape  such  a  storm,  but  I  believe  it  will  be  found  to  be  a 
fact  that  they  have  suffered  much  less  than  have  those  engaged 
in  other  branches  of  trade  and  commerce.  More  than  this  could 
not  have  been  expected — anything  less  would  have  been  a  great 
disappointment. 

At  the  last  session  of  the  Ontario  Legislature  there  were  in- 
corporated no  less  than  twelve  electric  railway  companies. 
This  fact  alone  gives  a  fair  indication  of  the  great  activity  in 
that  particular  branch  of  applied  electricity. 

I  am  well  aware  that  railway  construction  does  not  in  every 
case  immediately  follow  the  acquisition  of  a  charter.  Too  often 
charters  are  obtained  for  purely  speculative  purposes,  and  legiti- 
mate enterpiises  are  blocked  by  unreasonaljle  demands  on  the 
part  of  speculating  incorporators,  who  do  not  hesitate  to  ask 
heavy  compenstalion  for  giving  up  charters  never  seriously 
intended  to  be  used  by  themselves.  One  of  the  most  important 
electric  railways  opened  for  traffic  during  the  past  vear  is  that 
known  as  the  Hamilton,  Grimsby  and  Beamsville  Railway, 
running  from  the  city  of  Hamilton  to  Grimsby,  a  distance  of 
about  18  miles.  It  is  not  only  the  longest  road  of  the  kind  in 
Canada,  but  is  exceptional  on  account  of  the  large  amount  of 
freight  it  handles. 

I  am  informed  that  during  the  three  months  of  June,  July  and 
August  just  passed,  it  carried  94,164  passengers  and  handled 
559  tons  of  freight,  in  addition  to  2,917  cans  of  milk  and  a  large 
quantity  of  fruit. 

A  large  fruit  market  has  been  established  in  connection  with 
this  railway  in  the  central  part  of  Hamilton.  It  is  needless  to 
point  out  the  many  advantages  afforded  by  such  a  road  to  the 
farmers  and  fruit  growers  living  along  its  line,  and  in  the  vil- 
lages and  towns  through  which  it  passes,  nor  is  it  necessary  to 
mention  the  great  value  to  the  city  of  Hamilton  in  having  this 
market  established  there,  and  thus  being  made  the  headquar- 
ters of  the  great  fruit  trade  of  a  large  section  of  the  Niagara 
Peninsula. 

On  every  hand  throughout  the  whole  ciuntry  we  now  find 
similar  electric  roads  projected  or  under  construction  ;  towns 


and  villages  are  being  connected  together,  wiih  the  result  that 
this  cheap  and  convenient  means  of  local  transit,  together  with 
the  interc>)mmunication  afforded  by  the  telephone,  will  go  far 
to  break  down  that  isolation  which  makes  farm  and  country  life 
so  distasteful  to  the  younger  members  of  the  community,  and 
may  have  a  far-reaching  effect  upon  the  great  problem  of  how 
to  attach  the  people  to  the  soil. 

In  the  telephone  field  the  event  of  most  moment  has  been  the 
opening  of  the  new  main  exchange  belonging  to  the  Bell  Tele- 
phone Company  in  Toronto.  The  switchboard  is  of  the  most 
modern  type,  complete  in  every  detail,  and  known  technically 
as  a  branch  terminal  board.  It  has  all  the  novel  features,  in- 
cludinsi  self-restoring  drops,  incandescent  pilot  lamps,  automatic 
disconnect  signals,  &c.  This  switch  is  not  only  a  sample  of  the 
most  modern  type  of  the  multiple  switchboard,  but  is  the  largest 
installation  of  the  kind  in  the  world. 

The  great  Niagara  Falls  power  plant  will  soon  provide  an  ob- 
ject lesson  in  the  transmission  of  power  over  long  distances,  and 
we  should  very  shortly  be  in  possession  of  fairly  reliable  infor- 
mation upon  which  to  estimate  the  economic  distance  within 
which  electric  energy  may  be  transmitted  in  successful  compe- 
tition with  local  plants. 

While  it  must  be  admitted  that  electric  light  plants  have  been 
established  already  in  all  the  cities  and  larger  towns  throughout 
the  country — and  it  is  therefore  in  the  enlargement  of  existing 
plants  rather  than  in  the  installation  of  new  systems  that  in- 
crease in  that  branch  of  electrical  industry  must  be  expected  so 
far  as  these  larger  towns  and  cities  are  concerned — there  is  yet 
the  lar^^er  field  presented  by  the  many  sm.iller  towns  and  villages 
scattered  over  this  broad  Dominion,  and  perhaps  a  still  lar^^er 
field  existing  in  connection  with  isolated  plants.  In  a  country 
also,  such  as  Canada,  where  there  are  so  many  opportunities  of 
obtaining  water  power  from  natural  falls  or  by  damming  up  the 
surplus  water  of  rivers  and  streams,  is  it  not  a  fact  that  there  is 
still  room  for  a  laige  number  of  installations  using  water  power, 
the  energy  developed  being  available  for  light  and  power  within- 
economic  distances.  It  has  been  wisely  said  that  the  utilization 
of  energy  is  a  fair  test  of  the  progress  and  civilization  of  a  coun- 
try, and  realizing  as  we  must  to  what  great  extent  the  future  in- 
dustrial progress  of  Canada  is  bound  up  with  and  dependent 
upon  the  growth  and  development  of  electricity  in  all  its  various 
branches,  we  as  an  Association  have  a  right  to  feel  that  in  en- 
deavoring to  foster  and  encourage  fhis  industry  we  are  working, 
not  only  in  our  own  interests,  but  also  for  the  general  advance- 
ment of  the  country. 

The  question  of  municipal  control  of  city  lighting  was  fought 
to  an  issue  in  Toronto  in  a  contest  remarkable  for  warmth  and 
energy.  Every  effort  was  made  on  both  sides  to  educate  the 
people  in  the  way  they  should  go  to  the  polls,  the  result  being 
that  the  by-law  to  provide  funds  to  erect  the  civic  plant  was  de- 
feated by  a  vote  of  eight  to  one. 

Last  year  the  Welsbach  burner  formed  a  slight  unsettling  ele- 
ment in  the  lighting  business,  there  being  those  who  felt  that 
the  greater  efficiency  of  this  burner  would,  by  cutting  down  the 
cost  of  gas,  injuriously  affect  electric  lighting  interests.  These 
fears  have  proved  to  a  very  great  extent  groundless,  but  we  find 
this  year  a  new  disturbing  feature,  in  the  form  of  acetylene  gas, 
but  to  what  extent  it  will  become  a  live  issue  yet  remains  to  be 
seen,  as  it  is  too  early  to  predict  the  commercial  outcome  of 
Mr.  Willson's  cheapened  method  of  production.  The  gas  has 
defects  which  may  prevent  it  ever  coming  into  general  use,  but 
on  the  other  hand  it  is  possible  it  may  become  an  important 
factor.  Whatever  the  outcome,  electric  light  men  must  face  the 
fact  that  prices,  from  competition  or  other  causes,  have  a  down- 
ward tendency,  and  this  tendency  must  be  met  with  improved 
methods  of  production.  Electric  light  is  of  such  superior  in- 
trinsic value  as  an  illuminant  that  it  is  only  necessary  to  main- 
tain a  high  standard  of  efficiency,  combined  with  a  price  not 
greatly  in  excess  of  that  charged  for  gas,  in  order  to  control  the 
best  market  as  against  competition  in  any  form,  but  this  high 
efficiency  and  close  economy  of  production  can  be  obtained  only 
by  most  skilful  business  management,  combined  with  technical 
knowledge  and  a  thorough  grasp  of  details. 

We  must  prepare  for  every  eventuality  of  our  business,  and 
these  annual  conventions,  the  communion  of  men  working  on 
parallel  lines  in  various  places  throughout  the  country,  the  inter- 
change of  thought,  opinion  and  experience,  the  rubbing  of  mind 
against  mind,  must  tend  towards  the  systematizing  of  methods 
and  towards  placing  the  conduct  of  business  upon  a  higher, 
more  scientific,  more  economical  plane. 

Indications  point  strongly  to  our  being  on  the  verge  of  .1 
"  horseless  age  ;"  an  age  when  tricycles,  carriages  and  a  large 
proportion  of  vehicles  in  general  will  be  self-propelled.  Will 
the  motive  power  be  derived  from  electricity,  petroleum,  com- 
pressed air,  or  some  other  source-  of  energy?  Tests  have  re- 
sulted so  far  greatly  in  favor  of  petroleum,  but  electricity  has  so 
many  advantages,  due  to  freedom  fiom  dirt,  smell  and  risk  of 
explosion,  that  the  discovery  of  a  lighter,  more  economical  form 
of  storage  battery  would  enable  electricity  to  control  a  trade  the 
magnitude  of  ivhich  it  is  difiRcult  to  even  estimate.  The  person 
who  makes  this  discovery  will  reap  the  greatest  reward  of  the  age. 

In  bringing  these  very  inadequate  remarks  to  a  close,  I  wish  to 
thank  the  members  of  the  Association  for  thehonoi  conferred  upon 
me  when  I  was  elected  your  presiding  officer  for  the  past  year, 
and  while  I  claim  a  warm  interest  in  the  affairs  of  the  .Association 
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and  a  strong  desire  to  build  it  up,  as  far  as  lies  in  my  power, 
on  the  broad  plan  contemplated  at  its  formation,  I  fully  realize 
that  the  work  actually  accomplished  has  fallen  far  short  of 
what  you  might  have  expected,  with  all  fairness,  at  the  hands 
of  your  presiding  officer. 

The  minutes  of  the  last  meeting,  read  by  Mr.  Mortuner,  the 
Secretary,  were  confirmed.  The  Secretary-Treasurer's  report 
was  then  read,  as  follows  : 

secretary-treasurer's  report. 

I  am  pleased  to  be  in  a  position  to  state  that  notwithstanding  the 
business  depression  which  we  have  recently  experienced,  this  Association 
has  made  satisfactory  progress  during  the  period  covered  by  this  report. 
The  success  which  attended  the  convention  in  Montreal  last  year  ap- 
peared to  give  to  the  organization  a  new  impetus,  and  I  have  no  doubt  that 
a  like  result  will  follow  our  present  gathering. 

At  the  date  of  my  last  report,  Sept.  19th,  1894,  there  were  enrolled 
on  the  books  of  the  Association  99  active  and  38  associate  members. 
This  number  has  increased  to  169  active  members  and  41  associates,  a 
total  gain  in  membership  during  the  year  of  71.  With  this  membership, 
and  at  the  present  reduced  fees,  the  Association  should  have  a  yearly 
income  of  $589,  while  the  annual  expenses  amount  to  only  about  $400. 
In  making  this  statement  it  is  presumed  that  every  member  can  be  de- 
pended on  to  pay  his  yearly  fee  when  the  same  shall  become  due.  This 
expectation  has,  unfortunately,  not  been  realized  in  past  years,  as  shown 
by  the  fact  that  the  arrears  of  fees  outstanding  on  the  31st  of  May  last 
amounted  to  $321.  Your  Secretary-Treasurer,  acting  under  the  direc- 
tion of  the  Executive  Committee,  has  more  than  once  issued  accounts  to 
members  in  arrears,  accompanied  by  special  requests  for  payment.  It 
is  therefore  to  be  feared  that  much  of  the  above  stated  amount  in  arrears 
will  prove  to  be  uncollectable.  The  Executive  Committee  still  have 
under  consideration  the  question  of  what  action  should  be  taken  as  re- 
gards members  in  arrears  for  fees  who  have  failed  to  respond  to  repeated 
requests  for  payment.  In  view  of  the  reduction  in  active  membership 
fee  decided  upon  at  last  convention,  there  would  seem  to  be  good  ground 
for  the  hope  that  prompt  payment  of  fees  will  be  the  rule  for  the  future. 

Following  is  a  statement  of  receipts  and  disbursements  for  the  year  end- 
ing 31st  May,  1895,  showing  also  the  condition  of  the  finances  of  the 
Association  brought  up  to  the  present  date  : — 

Receipts. 

Cash  on  hand  June  lat,  1894   $  23  30 

Cash  in  bank    "       "    250  18 

14  active  members'  fees  at  old  rate,  $5.00   70  00 

71  active  members'  fees  at  new  rate,  $3,00   213  00 

14  associate  members'  fees  at  $2.00   28  00 

Captain  Carter  ;   2  50 

Increased  amount  paid  by  associate  members  to  become  active. .  2  00 
Exchange  on  cheque   10 

$589  oB 

Disbursements.  , 

Expenses  of  Convention  at  Montreal   $278  76 

By  cash  as  per  local  committee's  statement. ........  $106  50 

By  cash,  stenographer   27  00 

By  cash,  Canadian  Electrical  News,  printing   92  15 

By  cash,  Canadian  Photo  Engraving  Co   52  41 

By  cash,  express  charges  on  books  sent  to  and  from 

convention   70 

$278  76 

Refund  to  members  cn  account  of  reduction  of  fees. ...  $  18  00 

John  Y\i\e   $  2  to 

A.  A.  Wright   2  00 

J.  W.  Taylor   2  00 

F.  J.  F  Schwartz   2  00 

W.  A.  Mackay   2  00 

J.  A.  Kammerer   2  00 

O.  Higman   2  00 

R.  T.  Dickenson   2  00 

E.  Carl  Breithaupt   2  00 

$18  00 

Postage       $  38  50 

Stationary  and  printing,  Electrical  News     7  75 

Grant  to  Secretary   25  00 

Statistical  Committee,  expense  account   25  00 

Telegrams  and  messages   79 

Exchange  on  cheques   t  15 

Ribbon  for  badges   i  60 

Envelopes   75 

Macrae  &  Macrae,  delivery  of  21  copies  convention  report  ....  11 

Blackball  &  Co.,  50  certificate  covers   4  00 

Receipt  forms     35 

Express  charges   55 

$402  31 

Cash  in  bank  May  31st,  1895   186  77 

Cash  on  hand  

$589  08 

Receipts  since  May  jist,  /Sg^. 

Refund  by  Statistical  Committee  tor  fees   $  23  62 

Receipts  for  fees  since  May  31st,  1895   173  00 

$196  62 

Expenditure  since  May  jist,  i8gj. 

Postage   $    8  10 

Exchange   75 

Blackball  &  Co.  (covers)   4  00 

$  12  85 

Ca.sh  in  bank,  Sept.  17,  1895   84.  12 

Cash  on  hand,  Sept.  17,  1895   99  65 

$196  62 

Total  standing  to  credit  of  Association   $370  54. 

The  Executive  Committee  have  held  six  meetings  during  the  year, 
viz.  :  On  Oct.  i6th  and  Nov.  19th,  1894,  Feb.  yih,  March  19th,  June 
2ist,  and  Sept.  17th,  1895.  At  the  first  of  these,  accounts  in  connec- 
tion with  the  Montreal  convention  were  passed  for  payment  ;  draft  of  a 
circular  by  the  Secretary  urging  members  to  endeavor  to  increase  the 
membership  approved  ;  the  Secretary  instructed  to  notify  Messrs. 
McFarlane,  Powell  and  Yule  of  their  appointment  as  a  Committee  on 
Legislation,  requesting  them  to  communicate  promptly  to  the  President 


the  introduction  of  Dominion  or  Provincial  legislation  affecting  the 
electrical  interests. 

At  the  second  meeting  25  persons  were  elected  to  active  member- 
ship. 

At  the  third  meeting,  seven  active  members  were  elected ;  the  Secre- 
tary was  instructed  to  invite  from  each  member  of  the  Executive  sug- 
gestions for  needed  amendments  to  the  constitution.  To  the  suggestion 
made  by  Mr.  George  Whyte-Fraser,  in  a  letter  to  the  President,  that 
the  Association  should  co-operate  with  the  Underwriters'  Association  in 
demanding  a  proper  standard  of  efficiency  on  the  part  of  persons  en- 
gaged in  electrical  work,  the  Secretary  was  instructed  to  reply  that  the 
matter  was  one  which  could  only  be  dealt  with  by  the  Association  as  a 
whole,  and  suggesting  that  Mr.  Eraser  should  bring;  the  matter  up  for 
discussion  at  this  meeting. 

At  the  fourth  meeting  the  Secretary  was  instructed  to  draft  a  circular 
to  be  sent  to  all  electric  companies  in  Ontario  re  proposed  assessment 
legislation  referred  to  more  fully  in  report  of  Committee  on  Legislation. 

At  the  fifth  meeting,  correspondence  was  considered  from  members 
of  the  Executive  resident  in  Ottawa  relative  to  arrangements  for  the 
present  convention.  The  dates  of  the  convention  were  fixed,  and  the 
following  persons  were  requested  to  act  as  a  committee  to  make  the 
necessary  local  arrangements  :  Messrs.  C.  Berkley  Powell,  O.  Higman, 
J.  W.  Taylor,  J.  'W.  McRae,  T.  Ahearn  and  W.  Y.  Soper.  A  grant 
of  $100  was  voted  for  the  use  of  this  committee  ;  the  Toronto  members 
of  the  Executive  and  the  Secretary  were  appointed  to  arrange  for 
papers,  and  complete  and  have  printed  the  program  for  the  convention. 
Three  active  and  two  associate  members  were  elected. 

At  the  sixth  meeting  of  the  Executive  held  immediately  prior  to  the 
opening  of  this  convention  there  were  elected  17  active  and  2  associatt 
members. 

C.  H.  Mortimer, 

Secretary-Treasurer. 

Certified  Correct,  Sept.  17,  1895. 


Chas.  P.  DWIGHT 


Auditors. 


Moved  by  Mr.  J.  A  Kammerer  and  seconded  by  Mr.  Taylor, 
that  the  report  be  received  and  adopted.  Carried. 

Mr.  Smith  enquired  the  total  membership  ;  the  President  re- 
plied, stating  that  there  were  169  active  members  and  41  asso- 
ciate members,  a  gain  during  the  past  year  of  71,  a  showing 
which  he  was  sure  would  be  very  gratifying  to  everyone. 

Mr.  Kammerer  presented  the  following  report  of  the  Com- 
mittee on  By-Laws  and  Constitution  : 

Toronto,  Sept.  i6th,  1895. 
To  the  Officers  and  Members  of  the  Canadian  Electrical  Asso- 
ciation : 

Gentlemen  :  Your  Committee  on  Constitution  and  By-Laws 
beg  to  report  that  after  carefully  perusing  and  digesting  the 
Constitution  and  By-Laws  of  the  Association  as  they  now  stand, 
they  found  quite  a  number  of  conflicting  laws,  and  also  a  very 
large  number  of  important  points  which  were  not  covered  by  it. 
So  many  changes  were  considered  necessary  that  your  Commit- 
tee deemed  it  advisable  to  undertake  a  complete  and  thorough 
revision,  and  not  to  proceed  in  the  usual  way  of  adding  to  or 
cutting  out  portions  of  the  existing  Constitution  and  By-Laws, 
bat  to  submit  to  you  an  entirely  new  Constitution,  in  the  con- 
struction of  which  they  have  utilized  as  much  of  the  existing 
matter  as  was  in  their  judgment  thought  suitable,  and  added 
new  clauses  to  cover  those  points  which  were  considered  essen- 
tial for  the  good  government  of  the  Association.  This  new  Con- 
stitution, as  formulated  by  your  Committee,  was  published  in 
the  September  issue  of  our  official  organ,  the  Canadian  Elec- 
trical News,  in  order  that  all  members  of  our  Association 
might  become  perfectly  familiar  with  the  proposed  changes,  give 
them  careful  thought  and  be  prepared  to  discuss  the  points  on 
which  they  may  be  at  variance  with  what  is  proposed  by  your 
Committee.  We  beg  to  submit  to  you  herewith  the  result  of  our 
labors,  which  we  trust  will  be  satisfactory  to  the  members  pres- 
ent and  beneficial  to  the  Association  at  large  : 

Article  I.  i 

Name.— This  organization  shall  be  known  as  the  Canadian 
Electrical  Association. 

Article  II. 

Object.— The  object  of  this  Association  shall  be  to  foster 
and  encourage  the  science  of  electricity  and  to  promote  the 
interests  of  those  engaged  in  any  electrical  enterprise  and  for  dis- 
cussion and  interchange  of  opinions  among  its  members. 

Article  III. 

Membership.— The  Association  shall  consist  of  active,  asso- 
ciate and  honorary  members.  The  term  Active  Members  in- 
cludes all  members  actually  engaged  in  electrical  business. 
The  term  Associate  includes  those  interested  or  actively  engaged 
in  any  electrical  pursuit,  and  they  shall  be  entitled  to  attend  all 
meetings  of  the  Association,  except  those  of  the  Executive,  and 
take  part  in  all  discussion.s,  but  shall  not  be  entitled  to  vote  or 
be  eligible  for  office.  Honorary  members  shall  be  elected  by  a 
two-thirds  vote  of  the  Association. 

Article  IV. 

Officers.— The  officers  shall  consist  of  a  President,  ist  and 
2nd  Vice-Presidents,  Secretary  and  Treasurer,  and  an  Execu- 
tive Committee,  consisting  of  ten  members,  five  of  whom  shall 
act  on  the  Committee  for  two  consecutive  years.  The  Presi- 
dent and  Vice-Presidents  shall  be  ex-officio  members  of  the 
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Committee.  Five  shall  form  a  quorum.  The  office  of  Secre- 
tary and  Treasurer  may  be  held  by  one  person. 

Article  V. 

Fees. — The  annual  fee  shall  be  for  active  members  $3.00,  as- 
sociate members  $2.00,  payable  in  advance. 

Article  VI. 

Election  of  Officers. — All  officers  shall  be  elected  by 
ballot  at  a  general  meeting  of  the  Association.  The  ballot  shall 
be  taken  in  the  following  manner  : — The  Secretary  shall  read  the 
list  of  active  members  alphabetically,  and  each  member  shall 
deposit  with  the  Secretary  a  slip  of  paper  on  which  he  has  re- 
corded his  vote,  the  Secretary  checking  off  his  name  on  the  list 
of  voters.  Two  scrutineers  named  by  the  Chairman  shall  assist 
the  Secretary  in  countmg  the  votes,  and  the  Chairman  shall  de- 
clare elected  the  person  receiving  the  majority  of  the  votes  cast. 
In  case  no  one  candidate  receives  such  majority  on  first  ballot, 
another  ballot  is  to  be  taken,  and  so  on  until  a  clear  majority  is 
given  in  favor  of  some  one  candidate.  Officers  shall  hold  office 
until  the  close  of  the  session,  at  which  their  successors  are 
elected,  such  successois  to  be  elected  on  the  second  day  of  the 
first  general  session  after  the  expiry  of  ten  months  from  day  of 
previous  election. 

Article  VII. 

Election  of  Executive  Committee. — Members  of  the 
Executive  Committee  shall  be  elected  by  ballot  in  the  following 
manner,  the  vote  being  taken  imniediately  after  the  election  of 
officers  : — Ballot  papers  containing  the  names  of  the  ten  mem 
bers  of  the  Executive  Committee,  five  of  whom  must  be  re-elect- 
ed, shall  be  given  the  members.  The  Secretary  shall  read  a 
list  of  those  entitled  to  vote,  and  members,  havmg  first  marked 
a  cioss  opposite  the  names  of  the  five  persons  selected  for  re- 
election, shall  deposit  the  ballots  with  the  Secretary,  who,  as- 
sisted by  the  two  scrutmeers  named  by  the  Chairman,  shall 
count  the  vote,  and  the  Chairman  shall  declare  elected  the  five 
persons  receiving  the  greatest  number  of  votes.  Members  shall 
then  proceed  to  elect  the  five  other  members  of  the  Executive, 
the  election  being  by  ballot  and  the  Secretary  reading  the  names 
as  befor;.  Each  active  member  of  the  Association  shall  have  the 
right  to  vote  for  an  active  member  of  the  Association,  mcluding 
the  retiring  members  of  the  Executive,  and  the  vote  being 
counted  in  the  usual  way,  the  Chairman  shall  declare  elected 
the  five  persons  receiving  the  greatest  number  of  votes. 

Article  VIII. 

Place  of  Meeting. — Place  of  next  meeting  shall  be  decided 
by  ballot,  taken  in  same  manner  as  laid  down  for  election  of 
officers. 

Article  IX. 

Vacancies  in  Office. — Vacancies  in  office,  caused  by  death 
or  resignation,  shall  be  filled  by  the  Executive  Committee  to 
cover  the  term  until  the  next  general  meeting  of  the  Association, 
at  which  the  officers  are  elected. 

Article  X. 

Notice  of  Motion. — Permission  to  introduce  any  notice  of 
amendment  or  amendments  to  this  constitution  must  be  granted 
by  a  majority  of  two-thirds  of  the  active  members  present. 
Permission  being  granted,  notice  may  be  given  and  the  pro- 
posed amendment  moved  at  any  subsequent  sitting.  After 
discussion  the  amendment  must  be  submitted  to  a  Committee 
of  five,  named  by  the  Chairman.  The  report  of  said  Committee 
cannot  be  considered  on  the  same  day  on  which  it  is  introduced. 
A  two-thirds  vote  of  all  active  members  present  shall  be  neces- 
sary for  its  adoption. 

Article  XI. 

Notice  of  substantive  motions  is  required,  and  no  motion 
shall  be  discussed  at  the  sitting  at  which  the  notice  has  been 
given,  but  this  rule  does  not  apply  to  merely  formal  motions, 
such  as  motions  to  adjourn.  All  reports  of  standing  Commit- 
tees are  to  be  discussed  at  a  sitting  subsequent  to  the  one  at 
which  such  reports  have  been  received.  This  rule  may  be  sus- 
pended by  a  vote  of  two-thirds  of  the  members  present. 

Article  XII. 

All  motions  must  be  duly  proposed  and  seconded,  and  shall, 
except  those  of  a  purely  routine  character,  be  in  writing. 
Article  XIII. 

No  member  shall  speak  more  than  once,  or  at  a  greater 
length  than  five  minutes,  upon  any  question  until  all  others  have 
had  an  opportunity  of  doing  so,  nor  more  than  twice  on  any  one 
question  without  permission  of  the  Chairman,  or  a  majority  of 
the  members  entitled  to  vote.  The  mover  of  a  substantive  mo- 
tion has  the  additional  right  to  reply. 

Article  XIV. 

Questions  may  be  re-considered  upon  a  motion  to  re-consider 
being  made  by  a  person  who  voted  with  the  majority,  provided 
such  motion  is  carried  unanimously.  No  discussion  of  the  said 
question  is  allowed  until  the  motion  for  re-consideration  has 
been  carried. 

Article  XV. 

Voting. — Every  active  member  present  must  vote,  but  any 
person  entering  the  room  after  the  question  has  been  put  by  the 
Chairman  may  not  vote.  The  Chairman  shall  not  vote  except 
in  the  case  of  a  tie.    Voting  by  proxy  shall  not  be  allowed. 
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Article  XVI. 

Except  where  vote  is  by  ballot  the  chairman  will  take  the 
sense  of  the  meeting  by  voice,  or  by  asking  members  to  stand, 
but  on  call  of  five  members  the  Secretary  shall  read  the  list  of 
persons  entitled  to  vote,  and  record  the  yeas  and  nays. 

Article  XVII. 
An  appeal  may  be  taken  without  debate  against  the  ruling  of 
the  chair,  a  vote  of  two-thirds  being  required  to  reverse  the  de- 
cision. 

Article  XVIII. 
The  President  shall  nominate  a  Committee  of  three  to  strike 
the  Standing  Committees  for  the  following  year  and  define  their 
respective  duties,  the  report  of  the  Committee  being  considered 
at  a  subsequent  sitting  to  its  introduction.  The  number  of 
Standing  Committees  must  be  decided  by  the  Association. 

Article  XIX. 

The  first  person  named  on  any  Committee  shall  act  as  Chair- 
man until  Committee  is  called  together,  when  they  will  elect 
their  own  Chairman,  but  the  President,  in  his  absence  the  ist 
or  2nd  Vice-President,  shall  be  Chairman  of  the  Executive  Com- 
mittee. In  the  event  of  the  absence  of  ex-officio  members,  the 
Executive  Committee  shall  proceed  to  elect  a  Chairman  pro  tern. 

The  geneial  order  of  business  at  all  sessions  shall  be  as  fol- 
lows : 

Reading  Minutes  of  last  meeting. 

Report  of  Secretary-Treasurer. 

Report  of  Standing  Committees. 

Election  of  Standing  Committees  for  following  year. 

Selection  of  place  of  next  meeting. 

Approximate  date  of  next  meeting. 

Election  of  Officers  and  Executive  Committee, 

Time  being  allowed  for  general  business  and  social  affairs,  at 
the  discretion  of  Executive  Committee  or  Chairman  of  meeting. 
Selection  of  next  place  of  meeting  and  election  of  Officers  and 
Executive  Commitee  must  be  on  second  day  of  meeting.  Order 
of  business  may  be  altered  only  by  unanimous  vote  of  members 
present. 

Article  XX. 

Ten  active  members  of  the  Association  shall  be  a  quorum  for 
business. 

Article  XXI. 

Todd's  Parliamentary  Practice  shall  be  the  governing  law  of 
the  Association  in  all  cases  not  provided  for  in  its  own  rules. 

Article  XXII. 
Duties  of  the  President.— It  shall  be  the  duty  of  the 
President  to  preside  at  all  meetings  of  the  Association  and  to 
call  meetings  of  the  Executive  Committee,  and  when  requested 
by  the  Executive  Committee,  to  call  a  special  meeting  of  the 
Association. 

Article  XXIII. 
Duties  of  the  Vice-Presidents. — The  ist,  or  m  his  ab- 
sence, the  2nd  Vice-President,  shall  act  in  the  absence  of  the 
President. 

Article  XXIV. 
Duties  of  the  Secretary. — The  duties  of  the  Secretary 
shall  be  to  attend  all  meetings,  take  record  of  all  proceedings, 
and  shall  perform  such  other  duties  as  the  Executive  Committee 
shall  direct. 

Article  XXV. 
Duties  of  THE  Treasurer. — The  duties  of  the  Treasurer 
shall  be  to  keep  a  correct  account  of  all  receipts  and  disburse- 
ments in  connection  with  the  Association.  All  checks  for  dis- 
bursements shall  be  signed  by  the  Treasurer  and  countersigned 
by  the  President,  after  being  approved  by  the  Executive  Com- 
mittee. 

Article  XXVI. 
The  Duties  of  the  Executive  Committee.— The  Execu- 
tive Committee  shall  be  the  governing  body  of  the  Association, 
shall  manage  its  affirirs,  pass  upon  all  applications  for  member- 
ship, eligibility  of  representatives,  subject  to  the  constitution, 
and  such  special  rules  or  regulations  as  may  be  adopted  by  the 
Association  from  time  to  time. 

Article  XXVII. 
Dues. — Dues  shall  be  payable  annually  on  the  ist  June,  in 
advance.    Members  in  arrears  for  dues,  other  than  those  for 
current  year,  shall  not  exercise  the  privileges  of  membership. 

Article  XXVIII. 
The  permanent  office  of  the  Association  shall  be  in  Toronto. 
Respectfully  submitted. 

J.  A.  Kammerer,  Chairman. 

Moved  by  Mr.  Kammerer,  seconded  by  Mr.  J.  J.  Wright,  that 
the  report  be  now  received  and  that  it  be  discussed  tomorrow. 

The  President  :  I  would  like  to  say  in  connection  with  this 
that  printed  copies  of  the  leport  have  been  distributed,  but  if 
any  member  wants  one,  copies  are  to  be  found  on  the  table. 
This  is  a  most  important  matter,  and  if  you  will  go  into  it  care- 
fully befoie  the  sitting  to-morrow,  it  will  be  a  great  advantage, 
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Mr.  E.  Carl  Breithaupt  presented  the  following  report  of  the 
Committee  on  Statistics  : 

REPORT  OF  THE  COMMITTEE  ON  STATISTICS. 

Your  committee  beg  to  report  as  follows  : — 

The  inform^ition  which  it  was  considered  desirable  to  obtain  was  princi- 
pally such  relating  to  central  stations  for  the  supply  of  electric  light  and 
power  and  electric  street  railways.  Detailed  information  from  such  stations 
regarding  the  original  cost  of  installation,  the  cost  of  operation,  the  volume 
of  the  output,  the  prices  realized,  and  any  particular  difficulties,  or  extra- 
ordinary circumstances  encountered,  would  doubtless  be  of  great  value  to 
every  person  interested  in  these  branches  of  electrical  work.  The  members 
of  the  electrical  fraternity  have  everything  to  gain  and  nothing  to  lose  by  a 
free  interchange  of  ideas  and  an  open  discussion  of  experiences  met  with  ; 
this  object  is  indeed  one  of  the  principal  motives  for  the  formation  of  the 
Canadian  Electrical  Association.  On  the  other  hand,  the  data  referred  to, 
although  they  are  not  strictly  business  secrets,  are  not  of  such  a  nature  as  a 
company  desires  to  publish  openly.  The  previous  Committee  on  Statistics 
had  sent  out  blanks  requesting  data  from  central  stations  ;  on  looking  over 
their  returns  received,  we  found  that  only  a  small  proportion  of  sheets  sent 
out  had  come  back,  while  on  those  which  were  returned  the  answers  to 
questions  were  incomplete  and  therefore  of  little  value.  It  was  thus  evident 
that  the  compilation  of  the  desired  statistics  would  involve  a  considerable 
expense,  and  since  the  funds  of  the  Assoc'ation  did  not  warrant  it,  your 
committee  did  not  proceed  in  this  way. 

During  the  past  year,  however,  the  Dominion  Governmerit  has  commenced 
to  gather  statistics  relating  to  the  electrical  industries  and  it  was  suggested 
that  the  Committee  should  lend  its  assistance  to  this  v.'ork.  Mr.  Higman 
was  added  to  the  Committee  as  advisory  member,  and  separ.^te  forms  were 
drawn  up  by  the  Committee,  one  to  be  sent  to  electric  lighting  and  power 
companies,  the  other  to  electric  railway  companies.  These  returns  being 
the  property  of  the  Government,  are  kept  secret.  The  detailed  information 
concerning  each  separate  company  can,  therefore,  not  be  presented,  but  the 
totals  will  be  published  and  these  will  be  of  undoubted  value  because  they 
will  be  complete.  Mr.  Johnston,  the  Dominion  Statistician,  assures  us  that 
in  another  year  he  will  be  in  a  position  to  give  the  Association  a  large 
amount  of  information  concerning  these  industries,  all  properly  summarised 
and  tabulated. 

All  of  which  is  respectfully  submitted. 

E.  Carl  Breithaupt,  Chairman. 

Moved  by  Mr.  Breitbiupt,  seconded  by  Mr.  Armstrong,  that 
the  report  be  received  and  discussed  at  the  next  session. 

Mr.  L.  B.  McFarlane  presented  the  following  report  of  the 
Committee  on  Legislation  : 

REPORT  OF  COMMITTEES  ON  LEGISLATION. 

Shortly  after  the  last  meeting  of  this  Association  your  Committee  on 
Legislation  was  called  upon  to  act  in  conjunction  with  the  Executive  in 
an  iinportant  crisis,  which  it  was  pointed  out  at  its  organization  might 
arise,  and  in  such  case  organized  effort  would  prove  one  of  the  valuable 
functions  of  the  Association.  Legislation,  which,  though  not  intended  to 
be  hostile,  might,  through  lack  of  thorough  knowledge  of  its  promoters, 
result  most  disastrously  to  electrical  interests. 

During  the  last  session  of  the  Ontario  Legislature  a  bill  was  intro- 
duced which,  if  it  had  become  law,  would  most  assuredly  have  worked 
an  injustice  to  many,  and  would  have  been  burdensome  to  all  who  have 
invested  their  capital  in  electrical  enterprises,  by  laying  a  tax  as  personalty 
upon  all  street  equipment  of  electrical  companies. 

Immediately  upon  the  introduction  of  the  bill  your  President  called  a 
meeting  of  the  Executive,  when  the  following  circular  was  drafted  and 
sent  by  the  Secretary  to  all  the  electric  light  companies  in  Ontario  : — 

Toronto,  March  19th,  1895. 

Dear  Sir  :  — Asyou  are  interested  in  an  electric  light  plant,  I  am  instructed  by  the 
Executive  Committee  of  the  Canadian  Electrical  Association  to  call  your  attention 
to  an  amendment  to  the  Assessment  Act  which  has  recently  been  introduced  in  the 
Legislative  Assembly  of  Ontario  by  Mr.  German,  and  which  is  contained  in  Bill  No. 
91,  the  object  of  which  is  to  make  e'ectric  light  poles  and  wires  assessable. 

Such  an  addition  to  the  expense  of  the  electric  light  business  would  prove  to  be  a 
serious  burden,  more  especially  in  the  smaller  places  where  lighting  plants  are 
scarcely  self-sustaining  under  present  conditions.  In  such  places  the  electric  light 
has  in  most  ins  ances  been  established  by  public-spirited  citizens  for  the  public  con- 
venience and  the  welfare  of  the  place,  rather  than  with  a  view  to  any  profit  from  the 
invested  capital.  The  business,  as  you  are  aware,  is  at  present  sustained  only  by  the 
exercise  of  the  closest  economy,  and  is  consequently  not  in  a  position  to  stand  any 
additional  burden. 

There  is  no  public  demand  for  the  proposed  legislation,  and  it  is  felt  that  the 
measure  is  one  that  should  be  opposed  by  those  whose  interests  are  at  stake.  I  would 
therefore  request  you  and  the  stockholders  of  your  company  to  communicate  immedi- 
ately with  the  representative  of  your  riding  in  the  Legislature,  and  any  others  with 
whom  you  are  acquainted,  and  ask  them  to  oppose  the  bill  as  being  detrimental  to 
the  prosperity  and  development  of  the  electri  '  lighting  industry,  and  as  certain  to 
work  serious  injury  and  injustice  to  capital  which  was  invested  in  the  belief  that  it 
would  continue  to  remain  exempt  from  taxation.  It  should  likewise  be  pointed  out 
that  even  though  it  may  not  be  possible  to  defeat  the  Bill  entirely,  no  increase  in 
taxation  should  in  any  event  be  made  until  exi.sting  contracts  with  municipalities 
shall  have  expired. 

As  the  Bi  1  may  come  before  the  Committee  of  the  Hou.se  within  a  few  days,  im- 
mediate action  in  the  direction  indicated  above  is  necessary. 

Very  truly  yours, 

C.  H.  MORTIMER,  Secretary. 

As  a  result  of  this  circular  we  have  reason  to  believe  that  a  large  num- 
ber of  the  representatives  who  compose  the  House  had  information  placed 
before  them  in  the  most  effective  way  that  the  proposed  legislation 
would  work  an  injustice,  inasmuch  as  it  would  enable  municipal  coun- 
cils to  make  a  breach  of  the  understanding  on  which  nearly  all  the  elec- 
trical companies  of  the  Province  were  organized  ;  that  in  many  cases 
where  the  business  is  Ijarely  self-sustaining  under  present  conditions 
.such  taxation  would  prove  so  burden.some  that  it  would  mean  the  prac- 
tical confiscation  of  the  ]3lant  ;  that  instead  of  proving  a  benefit  to  the 
public,  the  result  would  be  exactly  the  reverse,  as  many  companies 
which  were  organized,  not  with  a  view  to  profit,  but  as  a  public  con- 
venience, would  be  compelled  to  suspend,  thus  not  only  causine;  a  loss 
of  the  investment,  hut  depriving  the  country  of  its  advantage.  But 
more  important  than  all,  it  was  clearly  shown  that  the  first  result  of 
such  hostile  legislation  at  the  present  experimental  stage  of  the  practical 
application  of  electricity  to  modern  requirements  would  prevent  the  in- 
vestment in  the  business  of  capital,  which  is  so  important  to  the  devel- 
opment of  this  great  interest,  and  thus  prove  of  incalculable  injury  to 
the  commercial  interests  of  the  country. 

.So  forcibly  were  the  conditions  presented  to  the  legislators  that  a 
large  majority  were  convinced  of  the  injustice  and  inexpediency  of  the 


measure,  and  the  mover  of  the  bill  himself  voluntarily  withdrew  it  at  its 
first  appearance  in  Committee. 

The  matter  of  municipal  assessment  in  many  of  its  phases  presents  a 
difficult  problem,  but  in  no  feature  is  this  more  apparent  than  in  its  appli- 
cation to  electrical  interests.  Your  committee  would  therefore  urge, 
not  only  upon  members  of  this  Association,  but  upon  all  who  are  inter- 
ested in  any  way  in  electrical  enterprises,  a  thorough  consideration  of 
the  practical  application  of  this  question,  and  especially  to  see  that  their 
representatives  in  the  legislature,  who  may  be  called  upon  at  any  time 
to  legislate  on  this  suljjecf,  have  some  knowledge  of  the  interests 
involved,  so  that  they  may  know  the  effect  of  ill-considered  changes 
which  may  possibly  be  proposed. 

Jno.  Yule, 

Chairman  of  Committee. 
It  was  moved  by  Mr.  McFarlane,  seconded  by  Mr.  McDon- 
ald, that  the  report  be  received  and  considered  at  the  next  ses- 
sion. 

The  President  :  It  would  now  be  in  order  to  consider  any 
general  business  in  connection  with  the  interests  of  the  Associa- 
tion. 

Mr.  Kammerer  :  A  great  many  members  of  the  Association, 
and  those  connected  with  electric  stations  generally,  seem  to  be 
very  much  at  sea  respecting  the  inspection  fee  charged  by  the 
Inland  Revenue  Department,  that  is,  the  charges  for  inspecting 
meters.  As  Mr.  Higman  is  here  we  would  like  to  have  him 
explain  what  the  inspection  fee  is  for. 

It  was  understood  that  Mr.  Higman  would  explain  the  matter 
at  the  next  session. 

Mr.  Kainmerer  :  There  is  also  the  matter  of  the  taxation  of 
poles  and  wires  on  public  highways. 

The  President  :  Thut  matter  really  was  covered  by  the  report 
of  the  Committee  on  Legislation.  It  will  be  found,  as  stated  in 
that  report,  that  the  bill  was  withdrawn. 

Mr.  A.  A.  Dion  then  read  the  following  paper  : 

SOME  NOTES  ON  THE  CONSOLIDATION  OF  TWO  SYSTEMS  OF 
ELECTRIC  SUPPLY. 
By  A.  A.  Dion,  M.A.I.E.E. 

1.  The  tnarch  of  electrical  progress  has  been  so  rapid  within 
the  last  few  years,  such  marked  advances  have  been  made  in 
the  methods  of  supply  and  distribution  of  electrical  energy  for 
light  and  power,  that  central  stations,  which  six  or  seven  years 
ago  were  looked  upon  as  the  embodiment  of  the  best  and  latest 
practice,  are  already  handicapped  in  the  race  for  wealth,  in 
view  of  the  many  improvements  which  have  been  made  since 
that  time. 

2.  The  constant  and  rapid  increase  in  the  use  of  electricity 
in  cities  has  correspondingly  increased  the  difificulties  of  distri- 
bution at  constant  potential,  and  new  systems  have  had  to  be 
devised  to  meet  the  new  conditions.  Electric  supply  companies, 
whose  stations  were  equipped  when  distribution  at  one  thousand 
volts  seemed  like  tempting  providence,  and  small  generator 
units  were  the  rule  rather  than  the  exception,  now  find  it  impos- 
sible to  adopt  more  economical  systems  of  distribution  without 
undue  sacrifice  of  apparatus,  and  must  confine  their  efforts  to- 
wards the  improvement  of  their  services  to  changes  within  the 
limits  of  existing  pressures. 

3.  The  amalgamation  of  rival  electrical  interests,  which  is  not 
infrequent  in  these  times,  brings  up  another  and  more  difficult 
problem,  that  of  consolidating  various  and  oftentimes  conflicting 
elements  to  form  a  single  and  uniform  system.  To  do  this  with- 
out throwing  any  apparatus  out  of  service  was  the  task  that  the 
writer  was  lately  called  upon  to  undertake. 

4.  He  does  not  claim  originality  for  any  of  the  features  of  the 
plan  adopted,  but  simply  states  how  it  was  done,  in  a  particular 
case,  believing  that  in  furnishing  each  other  information  regard- 
ing work  done  in  our  respective  fields  of  action,  we  best  carry  out 
the  objects  of  this  Association,  and  he  trusts  that  some  of  the 
members  may  be  benefitted  by  the  discussion  which  this  paper 
may  bring  out,  if  not  by  the  paper  itself. 

5.  The  amalgamation  above  referred  to  comprised  three 
electtic  light  companies,  namely,  "The  Ottawa  Electric  Light 
Company,"  "The  Chaudieie  Electtic  Light  and  Power  Com- 
pany," and  "The  Standard  Electric  Company  of  Ottawa.' 

THE  OTTAWA   ELECTRIC   LIGHT  COMPANY. 

6.  This  was  the  oldest  company,  it  having  commenced  busi- 
ness in  1881,  and  its  operations  were  confined  to  arc  lighting.  It 
owned  a  substantial  stone  power  house.  The  motive  power 
was  water,  and  was  transmitted  through  four  vertical  turbines 
operating  under  a  head  of  sixteen  feet.  The  electrical  equip- 
ment consisted  of  eighteen  T.  H.  ten  Ampere  generators  manu- 
factured by  the  Royal  Co.  of  Montreal,  supplying  325  lights  for 
lighting  the  stieets  of  the  city  and  95  lamps  for  private  lighting. 
This  company  also  owned  a  small  workshop  for  armature  and 
arc  lamp  repairs. 

THE  CHAUDIERE   ELECTRIC  LIGHT  AND  POWER  COMPANY. 

7.  This  company  was  the  next  in  point  of  age,  it  having  com- 
menced busiriess  in  1887.  Its  business  was  confined  to^incan- 
descent  hghiing  and  supplying  power  for  motors.  Its  first  plant 
was  a  multiple  series  system,  using  the  well  known  U.  S.  double 
magnet  generators  of  25  amperes  and  550  volts.  The  lighting 
was  litiiited  to  stores  and  other  public  places  ;  five  lights  were  run 
in  series.  Each  light  pendent  consisted  of  two  lamps,  one 
above  the  other.  The  lower  lamp  alone  usually  burned. 
When,  however,  it  burned  out,  an  electro-magnetic  device,  con- 
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tained  in  the  socket,  instantly  brought  the  upper  lamp  in  circuit, 
thereby  preserving  the  continuity  thereof. 

8.  These  machines  were  replaced  m  I889  by  the  Alternating 
Current  Converter  system,  but  were  used  later  for  other  pur- 
poses. The  first  installation  of  the  latter  system  consisted  of 
two  Westinghouse  smooth  coie  alternators  of  750  lights  capacity 
each,  that  were  separately  excited  by  small  machines  of  the  U.S. 
type.  At  the  time  of  amalgamation  this  company  had  installed 
27,000  incandescent  lights  and  42-500  volt  motors  ranging  from 
one  and  one-half  to  20  h.  p.  and  aggregating  320  h.  p. 

9.  This  company  occupied  three  power  houses,  which,  for 
the  purpose  of  this  paper  we  will  designate  as  "a,"  "b"  and  "c." 

10.  "a"  was  the  original  power  house,  and  was  operated  by 
water.  It  contained  eight  750  light  Westinghouse  alternators 
separately  excited.  From  this  station  eleven  pairs  of  lighting 
feeders  ran  to  various  parts  of  the  city.  The  switchboard  was 
equipped  with  indicating  instruments  of  the  Westinghouse 
pendulum  type, — one  ampere  meter  for  each  pair  of  feeders  and 
one  voltmeter  for  each  alternator — Westinghouse  compensators, 
Wurtz  non-arcing  lightning  arresters  and  a  large  number  of 
double-throw  switches  by  means  of  which  the  feeders  and  gener- 
ators were  made  interchangeable.  Some  of  the  longer  circuits 
were  supplied  with  regulators  or  "boosters." 

11.  "b "  was  the. next  power  house  to  be  occupied.  It  was 
also  a  water  power  station  and  was  built  when  the  daily  loads 
outgrew  the  capacity  of  "a."  The  electrical  equipment  of  "b" 
consisted  of  a  1,500  light  Westinghouse  alternator  with  smooth 
core  armature  and  a  120  K.  W.  alternator  with  toothed  core 
armature,  both  separately  excited,  and  a  75  K.  W.  500  volt  U.S. 
direct  current  generator  of  the  upright  type.  The  alternators 
were  separately  connected  by  wires  to  the  switchboard  in  station 
"a,"  some  four  hundred  feet  away,  and  the  D.  C.  generator  sup- 
plied the  motor  circuits,  two  in  number,  which  ran  from  this 
station. 

12.  "c"  was  a  steam  power  station  which  had  been  built  in 
1893  as  an  auxiliary,  made  necessary,  on  account  of  periodical 
diminution  of  the  water  power  through  anchor  ice  and  other 
causes.  No  place  could  be  found  for  the  steam  plant  on  the 
premises  of  the  other  stations,  therefore  it  had  to  be  erected 
some  distance  away  on  a  water  course  where  an  abundant  sup- 
ply of  water  was  available  for  condensing  purposes.  Additional 
electrical  equipment  had  therefore  to  be  provided  for  this  station. 
The  building  was  a  one  story  brick  structure  with  stone  founda- 
tion 85  ft.  by  130  ft.  It  contained  six  return  tube  boilers  14  ft.  by 
60  inches  and  a  pair  of  tandem  compound  condensing 
engines,  rated  at  six  hundred  horse  power  each.  These  engines 
were  belted  through  clutch  pulleys  to  a  six  inch  shaft  running 
through  the  building.  Two  Westinghouse  alternators  of  240 
K.  W.  capacity  each  with  toothed  armatures  were  belted  to  the 
shaft  also  through  clutch  pulleys.  They  were  separately  con- 
nected by  wires  to  the  switchboard  in  station  "a,"  some  two 
thousand  feet  distant.  In  this  case  pressure  wires  were  run 
back  from  the  switchboard  to  the  voltmeters  in  the  steam  sta- 
tion. Floor  and  shaft  space  and  stone  piers  were  provided  for 
additional  generators. 

13.  The  alternators  of  this  company  were  run  at  about  1,100 
volts,  except  those  in  the  steam  station,  which,  owing  to  their 
distance  from  the  switchboard,  etc.,  were  run 'at  nearly  1,200 
volts,  when  fully  loaded,  that  being  their  rated  capacity.  The 
frequency  in  every  case  was  about  133  cycles  per  second. 
Westinghouse  converters — 1,000/50  volt — were  used,  mostly 
small  ones,  1,000  to  2,000  watts  and  a  few  of  4,000  watts  and 
5,000  watts.  Over  three-quarters  of  the  current  output  was  sup- 
plied through  meters,  the  Schallenberger  being  used  exclusively. 
This  company  also  had  a  small  workshop  for  re-winding  arma- 
tures and  field  coils. 

THE  STANDARD  ELECTRIC  COMPANY  OF  OTTAWA. 

14.  This  was  the  junior  company,  it  having  commenced 
business  in  1891.  It  could  thus  profit  by  the  experience  of 
others,  and  it  had  made  provision  for  considerable  extensions  of 
the  original  plant.  It  occupied  a  substantial  two  storey  building 
with  a  hydraulic  plant  consisting  of  four  66  inch  turbines  operat- 
ing under  a  head  of  twenty-two  feef  with  shafting,  clutch  pulleys, 
etc.,  which  made  each  turbine  capable  of  running  the  whole 
station  or  any  part  of  it.  This  station  contained  six  separately 
excited  alternators  of  The  Royal  Company's  manufacture,  i.  e., 
one  of  5,000  lights  capacity,  one  of  2,000  lights  capacity,  and 
four  of  1,500  lights  each,  and  four  sixty  horsepower  direct 
cunent  compound  wound  generators,  also  manufactured  by  The 
Royal  Company.  The  direct  current  machines  were  used  for 
the  supply  of  power  for  motors  ;  two  of  them  were  run  in  series 
operating  a  one  hundred  horsepower  500  volt  motor  running  an 
entire  flour  mill  day  and  night.  Another  was  used  to  supply  33 
250  volt  motors  ranging  from  %  h.  p.  to  20  h.  p.,  and  aggregat- 
ing 105  h.  p.    The  other  was  held  in  reserve. 

The  alternators  were  run  at  a  frequency  of  about  133  cycles 
per  second.  The  lighting  switchboard  was  equipped  with  T.  H. 
measuring  instruments  and  plug  panels  which  made  the  ten 
lighting  circuits  and  the  six  alternators  interchangeable.  The 
voltmeters  were  connected  with  the  centres  of  distribution  by 
pressure  wires,  the  distribution  being  made  through  T.  H.  and 
"  Royal  "  transformers. — 1040/52  volts — 52  volt  lamps  and  T.  H. 
wattmeters  were  used  throughout  the  system. 

15.  There  were  18,000  incandescent  lights  installed. 


CONSOLIDATION. 

16.  The  plans  adopted  for  consolidating  these  several  systems 
have  not  all  been  carried  out  at  this  time.  The  work  is  being 
done  in  a  gradual  manner  in  order  to  cause  no  commotion 
among  subscribers,  but  for  the  purpose  of  this  paper  we  will 
assume  that  this  work  has  been  completed  and  speak  of  things 
as  they  will  be.  As  a  first  step  towards  carrying  out  the  proposed 
changes,  the  small  work  shops  above  mentioned  were  merged 
into  a  single  one  in  larger  and  more  commodious  premises 
known  as  the  old  arc  light  station,  owned  by  the  company  and 
unoccupied  at  that  time.  Some  additional  tools  were  provided 
and  a  foreman  competent  to  superintend  any  electrical  and 
mechanical  work  that  might  be  required,  was  put  in  charge. 

17.  For  several  reasons  it  was  deemed  advisable  to  maintain 
the  arc  light  service  as  a  department  entirely  separate  from  the 
other  branches  of  the  business  ;  for  instance,  the  hours  of  lighting 
are  limited,  and  the  men  connected  with  this  service  in  most  cases 
have  no  connection  with  the  other  departments.  No  changes 
were  made  in  this  station  beyond  the  addition  of  a  60  light  West- 
inghouse arc  light  machine,  in  order  to  increase  the  reserve  and 
decrease  the  liability  of  impaired  service  from  burn-outs,  etc. 

18.  Each  circuit  is  usually  run  independently  from  two  gener- 
ators, of  a  capacity  of  thirty-five  and  twenty-five  lights  respec- 
tively, in  series. 

19.  Three  patrolmen  drive  through  the  streets  of  the  city  dur- 
ing the  lighting  hours  starting  up  lamps  that  have  gone  out  and 
reporting  every  morning  all  lamps  out,  or  requiring  the  atten- 
tion of  the  repairer,  as  well  as  cases  of  improper  carljoning,  etc. 

20.  These  patrolmen  also  answer  all  fire  alarms  during  ligh't- 
ing  hours,  and  remain  on  hand  at  fires  in  order  to  cut  wires,  if 
necessary,  and  perform  any  other  duties  which  may  suggest 
themselves  in  the  interests  of  the  company.  The  daily  reports 
of  these  patrolmen  are  posted  in  a  book  kept  for  that  purpose  in 
which  the  history  of  any  particular  lamp  in  the  service  can  be 
read  at  a  glance. 

21.  In  the  attempt  to  consolidate  the  two  systems  of  incandes- 
cent lighting  it  soon  became  evident  that  all  the  feeders  must  be 
concentrated  at  one  power  house,  in  order  that  one  station  only 
need  be  kept  running  during  daylight,  and  water  power  being 
cheaper  than  coal,  that  station  which  had  the  largest  water 
wheel  equipment  was  the  most  suitable  for  a  central  station.  The 
Standard  Electric  Company's  large  and  commodious  power 
house  best  answered  the  requirements  and  was  selected  as  the 
central  or  distributing  station,  and  the  alternators  in  the  other 
stations  were  connected,  each  by  a  pair  of  wires,  to  a  central 
switchboard  in  this  station. 

22.  In  the  steam  station  a  500  volt,  direct  current,  compound 
wound  generator  of  250  h.  p.  was  installed  as  a  part  of  the  power 
system,  to  take  the  place  of  the  500  volt  U.  S.  machine  above 
referred  to. 

23.  The  stations  a,  b  and  c,  of  the  Chaudiere  Company, 
having  become  sub-stations,  a  switchboard  panel  for  each  gen- 
erator was  provided  in  every  station.  This  panel  is  made  of 
marble  set  into  an  iron  frame.  Each  panel  contains  a  T.  H. 
voltmeter  connected  by  pressure  wires  with  the  switchboard  in 
the  central  station,  a  T.  H.  ampere  meter,  alternator  field 
rehostat,  main  combined  switch  and  cutout,  and  exciter  com- 
bined switch  and  cutout.  As  these  cutouts  or  fuse  blocks,  that 
serve  at  the  same  time  the  purposes  of  a  switch,  are  also  used 
in  the  central  switchboard,  they  may  be  described  here. 

24.  They  consist  of  a  block  of  lignum-vitae  hollowed  in  the 
centre  so  as  to  form  a  chamber,  air  tight  but  for  a  small  aperture 
in  one  side.  This  chamber  contains  a  fuse  of  aluminum  alloy. 
The  terminals  are  outside  this  chamber  and  fully  protected. 
When  a  fuse  blows  the  sudden  expansion  of  the  air  contained  in 
the  chamber  causes  a  sudden  air  blast  through  the  aperture 
effectually  breaking  the  arc.  The  terminals  extend  outward  in 
the  form  of  metallic  plugs,  which  may  be  inserted  in  or  with- 
drawn from  spring  receptacles  set  in  the  switchboard.  There 
are  no  metal  parts  exposed  on  the  face  of  these  panels  from 
which  there  is  danger  of  receiving  a  shock  or  getting  burned. 

25.  Each  generator  in  the  steam  station  is  excited  by  a 
separate  machine,  but  each  of  the  exciters  is.  of  sufficient 
capacity  to  excite  any  two  of  the  generators. 

26.  Even  the  most  approved  water  wheel  governors  are  not 
sufficiently  sensitive  or  rapid  in  their  action  to  maintain  con- 
stant wheel  speed  under  large  or  sudden  changes  of  load  and 
the  speed  of  water  wheels  on  power  service  varies  to  a  consider- 
able extent.  To  prevent  wheels  racing  when  a  heavy  circuit  is 
opened,  hand  levers  were  arranged  to  throw  the  governor  into 
faster  gear  with  the  gate,  so  as  to  close  it  in  a  few  seconds. 
While  this  was  an  excellent  feature  as  a  preventive  of  accidents, 
a  remedy  for  the  more  or  less  continuous  variations  of  voltage 
in  the  circuits  had  to  be  found,  and  for  this  purpose  a  separate 
turbine  was  set  up  to  run  dynamos  capable  of  exciting  the  fields 
of  not  only  all  the  direct  current  generators,  but  also  those  of 
the  alternators  in  this  station.  The  fields  will  now  remain  con- 
stant, no  matter  how  the  speed  may  vary  and  the  fluctuations  of 
E.  M.  F.  will  be  materially  reduced. 

27.  The  machines  used  as  exciteis  are  one  of  the  250  volt 
D.  C.  generators  (run  at  125  volts)  for  the  alternators,  and  two 
of  the  550  volt  U.  S.  machines  before  referred  to  (run  on  a  thiee 
wire  system),  for  the  250  and  500  volt  generators. 

28.  These  exciters  are  also  used  to  directly  supply  the  motor 
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Room  D,  Shaftesbury  Hall.  W.  Lewis,  President  ;  .S.  I'hompson,  Vice- 
President  ;  T.  Eversfield,  Recording  iecretary.  University  Crescent. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  Presiaent,  John  J.  York,  Board  of  Trade 
Building;  first  vice-president,  J.  Murphy;  second  vice-president,  W.  Ware; 
secretary,  B.  A.  York  ;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  every  Monday  evening  at  43 
Bonsecours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secre- 
tary, 306  Delisle  street,  St.  Cunegonde. 


Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President;  Arthur  Fleming, 
Secretary. 

Hamilton  Branch  No.  2. — Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  E.  C.  Johnson,  President;  W.  R.  Cornish,  Vice-Pres.; 
Wm.  Norris,  Corresponding  Secretary,  211  Wellington  Street  North. 

Stratford  Branch  No.  3.— John  Hoy,  President  ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4. — Meets  2nd  and  4th  Friday  each  month. 
F.  Lane.  President;  T.  Pilgrim,  Vice-President;  Joseph  Ogle,  Secretary, 
Brantford  Cordage  Co. 

London  Branch  No.  5. — Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  "  F.  Mitchell,  President ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.  J.  Fordyce,  President;  J.  Tuck,  Vice-President;  H.  T.  Flewel- 
ling,  Rec.  Secretary  ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets  ;  Frank  Robert,  President  ;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President  ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  to. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice- 
President,  Henry  Hopkins;  Secretary,  J.  W.  Tandvin. 

Winnipeg  Branch  No.  ii.— President,  G.  M.  Hazlett ;  Recording 
Secretary,  J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

Kincardine  Branch  No  12. — Meets  every  Tuesday  at  8  o'clock,  in  the 
Engineer's  Hall,  Waterworks.  President,  Daniel  Bentt  ;  Vice-President, 
Joseph  Hall  ;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14. — Meets  2nd  and  4th  Wednesday  in 
each  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 

Bkockville  Branch  No.  15. — President,  W.  F.  Chapman ;  Vice- 
President,  A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

Carleton  Place  Branch  No.  16. — President,  Jos.  McKay  Vice 
President,  Henry  Derrer ;  Fin.  Secretary,  A.  M.  Schofield. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


board  of  examiners. 
President,  A.  Ames,  -  -  Brantford,  Ont. 

Vice-President,  F.  G.  MITCHELL       -       London,  Ont. 
Registrar,  A.  E.  Edkins  -  139  Borden  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin=,  A.  M.  Wickens.  E.  J.  Phillips,  F.  Donaldson. 
Hamilton — P.  Stott,  R.  Mackie,  T.  Elliott. 
Brantford — A.  Ames,  care  Patterson  &  Sons. 
Ottawa — Thomas  Wesley. 

Kingston — J.  Devlin  (Chief  Engineer  Penetentiary),  J.  Campbell. 
London— F.  Mitchell. 
Niagara  Falls — W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Boaifl. 


The  citizens  of  Ottawa  and  of  Rat  Portage  are  boasting  of 
their  enlightenment — there  being,  it  is  said,  in  each  of  these 
places,  one  incandescent  lamp  in  operation  for  every  unit  of 
population. 


The  question  as  to  the  legality  of  Sunday  street  cars  is  to  re- 
ceive an  authoritative  decision  in  the  courts  of  Ontario.  The 
Lord's  Day  alliance  secured  in  May  last,  a  fiat  from  the  Attorney 
General,  to  allow  the  question  to  be  tested,  and  a  few  days  ago 
their  solicitor,  A.  E.  O'Meara,  acting  for  John  Henderson,  of 
Hamilton,  who  appears  as  plaintiff,  applied  for  an  injunction  to 
restrain  the  Hamilton  Street  Railroad  Co.,  and  their  employees 
from  operating  their  road  on  Sunday.  The  case  will  be  tried  at 
the  Hamilton  assizes  in  November,  but  whatever  the  decision 
then,  it  will  without  doubt  be  carried  to  a  higher  court. 


It  is  understood  that  the  Department  of  Inland  Revenue  has 
ordered  from  James  White,  of  Glasgow,  a  complete  set  of  Lord 
Kelvin's  standard  ampere  balances  for  the  Standards  Branch  at 
Ottawa.  These  instruments  will  be  of  the  one-ampere  type 
shown  on  page  24  of  James  White's  catalogue  and  will  be  in  all 
respects  similar  to  the  set  made  for  the  Board  of  Trade  Stand- 
ardizing Laboratory  in  London.  They  are  being  made  with  the 
view  of  obtaining  great  permanency  and  accuracy,  so  as  to  put 
them  beyond  any  question  of  dispute.  The  set  of  four  instru- 
ments will  range  (a)  from  o  to  i  ampere  ;  (b)  from  i  to  5  am- 
peres ;  (c)  from  5  to  25  amperes;  (d)  from  25  to  125  amperes. 
We  understand  that  when  these  instruments  are  placed  in  posi- 
tion, the  Department  will  be  prepared  to  standardize  instruments 
for  the  electric  lighting  industry  free  of  charge,  giving  a  certifi- 
cate of  the  comparison. 
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It  has  been  hinted  quite  recently  that  possibly  the  Montreal 
Electric  Club  would  not  resume  its  regular  meetings  during  the 
coming  winter  season.  Some  of  the  leading  spirits  in  the  Club 
appear  to  have  become  in  a  measure  discouraged  on  account  of 
the  apathy  of  many  of  the  members,  and  the  failure  of  the  local 
electric  manufacturing  companies  to  extend  to  the  Club  the  recog- 
nition and  support  to  which  they  believe  it  is  entitled.  We  should 
indeed  regret  to  witness  the  winding  up  of  an  organization  which 
.has  shown  so  much  activity  and  has  done  so  much  to  awaken 
and  maintain  interest  in  electrical  matters  in  Montreal.  Perhaps 
if  those  who  have  so  successfully  managed  the  affairs  of  the 
Club  in  the  past  would  stand  by  the  ship  a  little  longer,  more 
favorable  conditions  would  ensue,  resulting  in  a  prolonged  life 
of  usefulness  for  the  Society. 


One  of  the  most  profitable  adjuncts  to  an  electric  street 
railway  is  a  conveniently  located  park.  A  number  of  Cana- 
dian roads  have  invested  in  property  of  this  character,  and  so 
far  as  we  can  learn  the  investment  has  in  every  instance  turned 
out  satisfactorily.  Rockliffe  Park,  owned  by  the  Ottawa  Electric 
Railway  Company,  is  an  extremely  popular  resort,  and  has 
been  rendered  increasingly  so  by  the  erection  of  a  merry-go- 
round  and  other  means  of  amusement.  It  may  surprise  the 
managers  of  other  roads,  who, have  not  yet  gone  into  this 
feature  of  the  business,  to  learn  that  the  merry-go-round  at 
Rocklifife  Park,  which  cost  the  railway  company  about  $2,500, 
has  produced  a  revenue  of  $5,000  during  the  past  season,  in 
addition  to  increasing  very  largely  the  passenger  receipts  of  the 
road.  It  is  learned  that  Mohawk  Park  has  been  the  means  of 
doubling  the  receipts  of  the  Brantford  Electric  Railway  Company, 
and  that  the  new  park  opened  recently  in  connection  with  the 
Winnipeg  Electric  Railway  nets  the  company  as  much  in  receipts 
as  the  balance  of  the  entire  system. 


Prof.  Alex.  Graham  Bell,  inventor  of  the  telephone,  has  just 
returned  from  Europe,  and  has  apparently  got  some  new  ideas 
in  his  head,  which  may  materialize  into  as  famous  and  useful  in- 
ventions as  the  telephone.  He  is  interested  in  flying  machines, 
and  believes  the  day  is -not  far  distant  when  men  and  women 
will  go  flying  through  the  air  like  birds.  What  a  relief  that 
will  be  to  oui  congested  streets.  Balloons  and  butterfly  wings 
must,  however,  he  says,  be  discarded.  He  believes  a  machine 
of  greater  specific  gravity  than  the  air  to  embody  the  true 
principle,  and  says  that  there  are  several  French  designs,  one 
especially  called  the  kilikoptes,  which  meets  his  idea.  He  thinks 
the  introduction  of  the  bicycle  will  not  displace  the  horse  to  the 
extent  some  people  predict,  but  that  a  means  will  be  discovered 
by  which  that  animal  can  betaken  off  the  ground,  and  still  used 
as  a  motive  power.  When  not  only  men  but  horses  take  to 
flying,  what  may  we  not  expect.  Then  as  to  his  radiaphone,  he 
says  it  is  as  perfect  as  the  telephone,  but  impracticable  for  long 
distances  on  account  of  the  rotation  of  the  earth.  Prof  Bell 
has  also  invented  a  condenser  for  providing  the  Newfoundland 
fishermen  with  fresh  water  at  sea.    He  is  a  wonderful  man. 


Tht  fifth  convention  of  the  Canadian  Electrical  Association, 
the  proceedings  of  which  are  fully  reported  in  this  number  of 
the  Electrical  News,  viewed  either  from  the  standpoint  of 
instruction  or  pleasure,  was  eminently  successful.  The  subject 
of  the  papers  presented  were  sufficiently  varied  to  attract  the  in- 
terest of  members  in  every  department  of  electrical  effort.  It  is 
a  matter  of  much  regret  that  three  of  the  authors,  Messrs'.  Hart- 
man,  Keeley  and  Milne,  were  unavoidably  detained  from  the 
meeting,  necessitating  the  reading  of  their  interesting  produc- 
tions by  proxy.  The  absence  of  these  gentlemen  had  also  the 
effect  of  lessening  discussion.  In  this  connection  it  might  not 
be  out  of  place  to  remark,  that  while  the  papers  presented  at  the 
conventions  of  the  Association  have  usually  been  of  an  interest- 
ing and  instructive  character,  the  discussions  upon  them  have 
not  been  as  spontaneous  and  thorough  as  could  be  desired. 
The  discussions  should  be  taken  part  in  by  every  member  who 
holds  an  opinion  on  the  subject  under  consideration,  and  if  this 
were  the  case,  they  would  prove  to  be  one  of  the  most  valuable 
features  of  every  convention.  We  look  for  an  improvement  in 
this  particular  at  future  meetings.  It  will  be  seen  that  the  As- 
sociation has  revised  and  greatly  improved  its  constitution,  thus 


placing  itself  on  a  sound  working  basis.  The  incease  in  mem- 
bership during  the  year  is  most  gratifying,  and  is  due  in  no 
small  measure  to  the  enthusiastic  efforts  of  Mr.  Dunstan,  the 
retiring  President.  The  newly  elected  President  and  Executive 
officers  are  well  qualified  to  maintain  the  progress  and  useful- 
ness of  the  organization.  It  would  be  impossible  to  speak  in  too 
high  praise  of  the  efforts  of  the  Local  Committee  in  making  such 
complete  airangements  for  the  entertainment  of  the  visitors. 
For  the  successful  carrying  out  of  these  arrangements,  the  Com- 
mittee spared  neither  time,  labor  or  expense.  It  is  to  be  hoped 
that  they  will  feel  in  some  measure  rewarded  by  the  success 
achieved  and  the  expressed  appreciation  of  their  work  on  the 
part  of  every  member  ana  guest.  The  opinion  is  freely  expressed 
that  the  Ottawa  convention  has  in  many  respects  strengthened 
the  Association  and  brightened  its  outlook  for  a  prosperous 
future.  The  fact  that  this  youthful  organization  has  already 
taken  first  rank  with  older  societies  of  similar  character  in  other 
countries,  should  be  a  source  of  pride  to  Canadians  inteiested 
in  the  science  of  electricity,  and  should  ensure  to  it  their  hearty 
support.  The  next  convention  is  to  be  held  in  Toronto  in  June, 
the  most  beautiful  month  of  the  year,  and  should  prove  to  be 
worthy  of  its  predecessors  and  surroundings. 


MOONLIGHT  SCHEDULE  FOR  OCTOBER. 
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SPARKS. 

Electricity  has  been  applied  to  the  aging  and  tempering  of  wine  in  Italy 
with  great  success. 

The  Oshawa  railway  has  given  the  contract  for  the  erection  of  a  power 
house  of  250  horse  power. 

iVlr.  A.  M.  Schofield,  for  the  past  three  years  with  the  Carlton  Place 
Electric  Co.,  is  going  to  Detroit. 

Joseph  Lamonge,  a  French-Canadian  carpenter,  was  killed  by  a  trolley 
car  in  Montreal  on  the  23rd.    He  drove  in  front  of  a  moving  car. 

David  and  Elizabeth  Boyd  are  sueing  the  Hamilton  Street  Railway  Co. , 
for  $2,000  damages  sustained  by  being  run  into  by  a  car  on  Barton  street. 

It  is  said  four  new  mica  mines  will  be  opened  up  in  Wakefield  this  fall  . 
Mr.  T.  J.  Walters  is  operating  a  new  amber  mica  mine  in  Portland.  He 
also  contemplates  working  the  Lake  Girard  mines.  The  demand  for  mica 
for  electrical  purposes  is  rapidly  increasing. 

It  is  proposed  to  convert  the  disused  railway  belt  lines  back  of  Toronto, 
controlled  hy  the  Grand  Trunk,  into  electric  lines.  No  decisive  action  has 
yet  been  determined  on,  but  should  it  be  decided  to  make  the  change  work 
will  probably  be  commenced  early  in  the  spring. 

Work  will  be  commenced  on  the  Quebec  city  electric  railway  at  once,  but 
little  will  be  done  in  tracklaying  till  next  spring.  A  delay  has  arisen  be- 
cause of  the  refusal  of  the  present  street  railroad  comp.iny,  which  has  exclusive 
right  of  way  for  nine  years,  to  allow  the  electric  company  to  cross  us  tracks. 
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( Continued  from  page  lyj.J 
circuits  on  Sundays  when  the  load  is  very  light,  and  the  motor 
wheel  which  has  run  day  and  night  during  the  week  is  shut 
down. 

29.  Each  D.  C.  generator  is  supplied  with  a  double-throw 
switch  by  means  of  which  its  fields  may  be  connected  either 
with  the  separate  exciter  or  with  its  own  armature.  Alternators 
may  also  be  excited  by  the  common-  exciter  or  independently,  the 
change  being  made  through  the  switchboard. 

30.  Each  of  the  three  companies  had  pole  hnes  in  the  same 
districts  ;  in  many  cases  both  sides  of  a  street  were  occupied  by 
them.  The  number  of  poles  to  be  maintained  was  reduced  by 
placing  all  the  wires  running  on  a  street  on  the  best  pole  line 
and  discarding  the  other.  The  lighting  districts  that  were 
occupied  by  two  different  systems  were  divided  in  two,  so  that, 
while  the  number  of  feeders  was  actually  reduced  by  three  pairs 
the  number  of  distribution  centres  was  doubled  and  the  line  loss 
between  them  and  the  converters  was  correspondingly  decreased. 

31.  The  mains  running  througb  contiguous  districts  are  made 
to  overlap,  so  that  all  public  buildings  such  as  churches,  theatres, 
halls  and  hotels  have  their  lights  divided  between  at  least  two 
separate  circuits  and  converters.  This  makes  it  almost  impos- 
sible, in  case  of  accident,  for  all  the  lights  to  be  out  at  one  time. 

32.  The  size  of  feeder  units  had  been  kept  down  within  the 
capacity  of  the  smallest  generator,  but  it  was  found  advisable  to 
increase  the  units  for  the  present  to  1,000  and  1,500  lights,  which 
seemed  to  best  fit  our  generator  units. 

33.  Eight  circuit  feeders  were  calculated  for  an  ultimate  load 
of  1,500  lights,  and  ten  for  2,000  lights  ;  this  left  some  margin 
for  extensions. 

34.  This  change  made  it  necessary  to  run  the  750  light 
machines  in  pairs  as  a  1,500  light  unit. 

35.  First  parallel  running  was  tried  but  it  was  found  that  the 
idle  currents  were  considerable  at  times  and  this  method  of 
running  was  abandoned.  Two  of  the  generators  were  then 
mounted  on  iron  girders  set  very  accurately  so  as  to  approxi- 
mate a  solid  iron  base,  and  flanged  pulleys  were  put  on  the 
shafts  and  bolted  together.  These  generators  could  thus  be 
driven  as  a  single  machine.  The  armatures  were  connected  in 
multiple.  If  this  arrangement  proves  satisfactory,  from  a 
mechanical  point  of  view,  the  other  generators  in  this  station 
will  be  similarly  coupled. 

36.  It  is  necessary  to  the  proper  working  of  a  lighting  and 
power  service,  that  the  losses  in  the  different  parts  of  each 
circuit  should  be  predetermined  and  unchangeable.  In  order  to 
better  obtain  this  result  a  series  of  official  wiring  tables  were 
issued  by  the  company,  covering  interior  wiring  services,  mains, 
feeders,  etc.,  together  with  such  printed  directions  as  would 
secure  uniformity  in  the  manner  of  using  the  tables,  a  thing 
much  to  be  desired  but  not  always  obtained.  The  losses  to  be 
10%  in  feeders,  2%  in  mains,  1%  in  services  and  2%  inside  build- 
ings calculated. 

37.  It  was  also  necessary  for  the  convenient  working  of  the 
lighting  system  that  a  uniform  voltage  should  be  maintained  on 
all  mains,  and  1040  volts  was  decided  upon  ;  it  was  also  decided, 
however,  that  50  volt  lamps  would  be  used,  experience  having 
taught  us  that  lamps  of  medium  efficiency  when  run  by  water 
power  gave  the  best  results  for  customers  and  company,  when 
burned  somewhat  above  their  normal  voltage. 

38.  The  public  has  come  to  expect  a  great  deal  of  light  from  a 
16  candle  power  lamp.  If  the  lamp  is  good  ana  the  efficiency  3>^ 
watts  per  candle  or  lower,  it  will  maintain  its  candle  power  for 
a  considerable  time  when  overrun  by  four  per  cent. 

39.  Converters  of  100  light  capacity  have  been  introduced 
wherever  the  business  was  sufficiently  bunched  up,  displacing 
the  smaller  ones  which  are  used  in  the  districts  of  more  scattered 
lighting.    No  doubt  still  larger  ones  will  be  used  in  time. 

40.  The  compensator  system  of  regulation  was  adopted  in 
preference  to  the  feeder  and  pressure  wire  system.  We  still 
have  the  feeders,  and  the  compensators  take  care  of  all  the 
losses  between  the  dynamo  and  the  lamp,  while  the  pressure 
wires  lose  their  usefulness  at  the  distribution  point,  although  the 
losses  between  that  point  and  the  lamps  may  be  considerable  in 
some  cases. 

41.  Each  circuit  is  provided  with  at  least  three  non-arcing 
lightning  arresters,  one  at  the  station,  one  at  the  point  of  dis- 
tribution and  one  or  more  at  the  distant  ends  of  the  mains. 
These  are  carefully  grounded,  the  ground  wires  being  riveted  to 
street  railway  rails  whenever  possible. 

42.  A  Bristol  recording  voltmeter,  set  up  in  a  case  convenient 
for  carrying  about,  is  used  to  adjust  the  compensators.  The 
voltmeter  is  left  at  some  point  of  the  circuit  to  be  adjusted,  for 
twenty-four  hours.  This  is  repeated  at  different  points  of  the 
same  circuit.  The  adjustments  should  be  checked  once  a 
month. 

43.  The  main  switchboard  situated  in  the  central  station  con- 
sists of  thirty-four  marble  panels  set  side  by  side  in  a  framework 
of  angle  steel  fastened  to  the  stonework  of  the  building.  This 
frame  stands  at  least  six  feet  from  the  wall  and  is  supported  by 
Soft  rubber  discs  set  into  iron  rings  fastened  to  the  floor.  These 
discs  have  the  effect  of  taking  up  the  vibrations  of  the  floor,  and 
prevent  their  being  communicated  to  the  instruments  above. 
The  switchboard  is  57  feel  long  and  nine  feet  in  height. 

44.  There  are  eight  dynamo  panels  similar  to  those  in  the 


other  stations  and  already  described,  six  for  the  alternators  in 
this  building,  and  two  spare  ones. 

45.  Five  motor  panels  that  contain  Weston  illuminated  dial 
voltmeters,  Weston  edgewise  ampere  meters,  Westinghouse 
circuit  breakers,  ground  detector,  and  jaw  switches,  through 
which  all  the  motor  circuits  and  D.  C.  generators  are  inter- 
changeable. 

46.  The  twenty  feeder  panels  contain  Westinghouse  pendulum 
voltmeters,  ampere  meters  and  compensators,  throw-over 
switches  and  panels  for  plug  and  cable  connections  with  twelve 
pairs  of  bus  bars  and  combination  switches  and  fuse  blocks,  as 
already  described. 

47.  These  twenty  panels  are  divided  into  two  sections  of  ten 
between  which  a  special  panel  is  set  up,  containing  a  clock,  a 
ground  detector  and  switch,  and  other  special  devices. 

48.  Directly  in  front  of  each  section  of  feeder  panels  and  four 
feet  away  from  them  stands  a  table  made  up  of  an  iron  frame 
work  with  sides  of  wire  netting  and  plate  glass  top  set  in  a 
polished  brass  frame.  Each  of  these  tables  contain  ten  regula- 
tors or  "  boosters "  with  a  range  of  2o7o  up  or  down.  Each 
circuit  can  thus  be  regulated  independently. 

49.  The  attendant  at  this  switchboard  controls  the  whole 
system.  He  is  also  in  communication  with  the  attendants  at 
sub-stations  and  the  station  superintendent's  residence  by  a 
private  telephone  line. 

50.  For  economy  in  line  construction  it  was  decided  not  to  ex- 
tend the  250  volt  motor  system  except  for  units  of  one  h.  p.  or 
less,  and  to  merge  it  and  the  500  volt  service  into  one  single 
three  wire  distribution.  The  100  h.  p.  motor  in  the  flour  mill  is, 
however,  on  a  separate  circuit  and  may,  if  desired,  be  run 
independently  of  the  others.  The  three  wire  system  is  supplied 
by  two  of  the  250  volt  60  h.  p.  generators  in  series,  and  the  500 
volt  250  h.  p.  generator  connected  to  the  +  and  —  wires.  The 
brushes  of  the  250  volt  machines  on  the  -I-  side  and  the  -f  brush 
of  the  500  volt  machine,  may  be  connected  together  for  equaliz- 
ing purposes.  All  the  D.  C.  generators  are  interchangeable 
through  the  switchboard. 

51.  It  was  found  necessary  to  almost  completely  reconstruct 
the  motor  circuits.  Four  pairs  of  No.  0000  feeders  were  strung 
up.  As  the  joints  in  wire  of  that  size  are  extremely  unsightly  a 
portable  welder  was  constructed  for  welding  the  lengths  of  wire 
together.  A  large  regulator  core  was  fitted  with  a  primary  coil 
of  388  turns  and  a  secondary  coil  of  a  single  turn  made  up  of 
12  No.  0000  wires  upon  the  ends  of  which  massive  metal  jaws 
were  shrunk.  These  jaws  normally  stand  about  four  inches 
apart,  but  may  be  pressed  closer  together  by  an  insulating  clamp 
and  screw,  the  elasticity  of  the  secondary  coil  causing  the  jaws 
to  resume  their  normal  position  when  released.  The  current  is 
regulated  by  a  T.  H.  reactive  coil.  This  apparatus  may  be 
attached  to  any  converter  on  the  line  as  required. 

52.  Several  of  the  U.  S.  dynamos  in  use  for  lighting  up  to  1889 
have  been  put  in  service  as  motors,  two  of  them  running  eleva- 
tors very  successfully. 

53.  The  company  has  lately  made  what  is  believed  to  be  an 
innovation  in  providing  in  its  office,  which  is  open  day  and  night, 
a  locker  with  a  glass  front  in  which  are  displayed  rubber  coats, 
gloves  and  shoes.  This  in  addition  to  the  rubber  gloves 
regularly  supplied  to  all  linemen.  The  key  of  this  locker  hangs 
within  a  little  box  behind  a  glass  which  is  to  be  broken,  in  case 
of  accident,  by  anyone  requiring  the  clothing. 

Mr.  Breithaupt  :  I  think  we  are  much  indebted  to  Mr. 
Dion  for  his  paper  on  the  consol'dation  of  three  different  plants. 
The  arrangements  with  regard  to  the  dynamos  would  cause 
some  difficulty,  and  as  Mr.  Dion  has  explained,  the  con- 
solidation also  of  these  three  lines  on  one  switchboard ; 
for  instance,  the  day  work  had  of  course  to  be  concen- 
trated in  one  station,  as  it  would  not  do  to  cperate  some 
lamps  from  one  station  and  some  from  another.  An  inter- 
esting part  to  my  mind  is  the  way  in  which  the  lines  have  been 
treated,  particularly  the  street  mains,  how  the  mains  of  the 
three  different  companies  were  consolidated  into  one  and  still 
kept  to  a  certain  extent  separate.  Large  buildings  being  on 
duplicate  mains,  if  the  machinery  should  be  disabled  in  one 
station  the  lights  would  not  all  be  interfered  with ;  this  I  think  is 
deserving  of  commendation.  The  paper  throughout  is  so  very 
clear  and  precise  that  I  have  very  little  criticism  to  offer.  It  is 
certainly  a  very  extensive  work.  I  was  told  some  time  ago  that 
it  was  not  completed  yet. 

Mr.  J.  J.  Wright  :  I  notice  one  point  that  Mr.  Dion  speaks 
about,  that  is,  the  durability  of  lamps  when  being  overrun  by 
four  per  cent.  I  presume  he  speaks  from  experience.  I  would 
like  to  know  what  the  durability  of  the  lamps  would  be  when 
overrun  four  per  cent.  A  few  minutes  ago  I  was  looking  over 
an  article  in  the  Electrical  News  in  which  it  was  stated  that 
every  one  per  cent,  overrun  reduces  the  life  of  a  lamp  fifteen 
per  cent.  According  to  this  Mr.  Dion's  four  per  cent,  would 
reduce  the  life  sixty  per  cent. 

Mr.  Dion  :  Replying  to  Mr.  Wright  I  do  not  claim  that  over- 
running a  lamp  would  not  shorten  its  life.  It  certainly  does 
shorten  it  very  materially,  but  we  have  come  to  the  conclusion 
that  we  can  seldom  run  lamps  to  their  death.  There  comes  a 
time  in  their  existence  when  it  is  a  charity  to  put  an  end  to  them. 
We  think,  everything  considered,  that  it  pays  the  company  and 
gives  better  satisfaction  to  the  consumer  to  give  a  very  bright 
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light.  We  lose  on  the  life  of  the  lamp  but  do  not  lose  very 
much  on  the  use  of  the  light. 

Mr.  Kammerer  :  There  is  one  matter  I  would  like  to  speak 
about  in  connection  with  the  regulation  of  the  speed  of  dynamos 
driven  by  a  water  wheel.  Mr.  Dion  might  tell  us  what  effici- 
ency of  government  he  gets  by  the  means  adopted,  foi  the  pur- 
pose of  maintaining  a  steady  flow  of  current  in  the  fields. 
While  perhaps  to  the  man  who  is  running  water-wheels  and  ap- 
plying power  by  water-wheels  all  the  time,  it  may  seem  a  simple 
matter,  still  to  my  mind  it  is  not  very  clear  what  efificiency  he 
can  get.  For  instance,  the  holding  up  of  electro-motive  force 
under  a  sudden  load,  or  getting  the  gate  to  open  and  close  fist 
enough  to  prevent  acceleration  upon  the  removal  of  a  load. 
Some  of  us  would  like  to  get  a  little  further  information  on  this 
point. 

Mr.  Dion  :  I  am  sorry  I  have  no  figures  as  to  water  regula- 
tion with  me  which  I  can  present.  We  realize  that  a  consider- 
able portion  of  the  variation  of  the  electro-motive  force  is  due 
to  the  variation  in  the  fields,  and  if  we  can  keep  that  portion  of 
it  steady  it  would  better  the  regulation  of  the  electiO-motive 
force  to  that  extent.  That  system  of  exciting  the  fields  had 
been  tried  last  winter  by  the  electric  railway  and  its  efifect  was 
very  favorable.  The  result  of  the  change  was  very  noticeable, 
so  much  so  that  the  difference  after  the  operation  was  remarked 
upon  by  people  riding  in  the  cars.  We  hope  it  will  be  very  use- 
ful in  our  case. 

Mr.  Fisk  :  We  are  running  a  street  railway  in  Peterboro  by 
water  power,  and  also  an  incandescent  light  plant.  We  have 
every  advantage  as  far  as  water  is  concerned,  and  the  incandes- 
cent IS  giving  good  satisfaction.  Of  course  an  attendant,  when 
the  load  is  coming  on,  remains  close  to  the  wicket  and  increases 
the  power.  We  do  not  find  our  incandescent  load  comes  on 
suddenly,  that  is,  not  enough  to  afifect  it.  The  load  appears  to 
coine  on  gradually  and  to  go  off  in  the  same  way.  Of  course 
on  railway  work  it  goes  up  and  down  consirierably.  So  far  we 
have  not  been  able  to  control  that  as  close  as  we  would  like  ; 
the  attendant  throws  the  water  on  and  off  as  necessary.  We 
have  not  been  able  to  run  the  railway  and  our  incandescent 
lamps  together,  and  even  with  an  engine  and  a  very  good 
regulator  it  seems  impossible  to  run  incandescent  lighting  and 
railway  work  at  the  same  time. 

Mr.  L.  B.  McFarlane  :  There  is  one  line  here  in  paragraph 
12  that  I  would  like  to  call  your  attention  to.  We  would  like 
to  know  about  the  anchor  ice.  We  understand  that  it  is  a  det- 
riment in  running,  and  that  steam  power  had  to  be  put  in  and 
used  on  account  of  it.  I  believe  it  is  intended  to  have  a  com- 
pany in  Montreal  to  use  the  Lachine  Rapids  as  a  source  of 
power,  and  we  would  like  to  have  the  experience  of  Ottawa  as 
to  whether  that  difficulty  can  be  overcome  or  not. 

Mr.  Soper  :  I  would  like  to  ask  Mr.  McFarlane  whether  it  is 
the  anchor  ice  that  causes  the  buzzing  in  the  telephone.  (Laugh- 
ter.) 

The  President  :  If  Mr.  Soper  will  answer  Mr.  McFarlane,  no 
doubt  Mr.  McFarlane  will  then  be  glad  to  reply  to  his  question. 

Mr.  Soper:  I  think  Mr.  Dion,  or  his  assistant,  Mr.  Murphy, 
more  competent  to  answer  than  I.  He  is  very  familiar — I  may 
say  distressingly  familiav — with  the  subject  during  certain  sea- 
sons of  the  year. 

Mr.  Dion  :  The  anchor  ice  question  is  a  very  difficult  one  to 
deal  with.  People  who  have  lived  all  their  lives  in  this  place 
and  have  been  connected  with  water  power,  and  who  are  sup- 
posed to  know  all  about  the  question,  disagree  very  much  about 
the  particular  nature  of  this  trouble  and  how  it  comes  about. 
Under  these  conditions  it  would  be  presumptuous  for  me  to  say 
anything  about  it.  However,  where  the  trouble  arises  in  the 
fall  with  the  anchor  ice,  which  is  more  properly  called  frazil, 
being  more  like  half  melted  snow  than  anything  else,  is  that  it 
comes  down,  preventing  the  flow  of  water  in  the  water-wheel. 
This  occurs  in  the  fall  after  a  very  sharp  frost,  but  it  is  of  short 
duration  and  lasts  a  few  days  only.  When  the  weather  is 
settled  and  the  river  freezes  over,  this  stops  the  stuff  from  com- 
ing down.  Another  trouble  which  occurs  later  in  the  winter  is 
of  a  different  nature.  As  far  as  I  can  make  out  it  comes  by 
anchor  ice  adhering  to  the  solid  ice  underneath  and  forming  a 
solid  bank  of  ice,  which  extends  nearly  to  the  bottom.  This  is 
a  serious  difficulty,  and  as  the  banks  are  of  large  extent  it  is  im- 
possible to  remove  them.  It  was  after  experiencing  this  difficulty 
the  steam  station  was  determined  upon. 

Mr.  C.  B.  Powell  :  As  an  extension  to  what  Mr.  Dion  has 
said,  and  in  order  to  give  Mr.  McFarlane  a  little  more  light  on 
the  subject,  I  would  sav  that  I  never  heard  of  the  existence  of  a 
water  power  without  this  anchor  ice  ;  some  have  more  and  some 
less.  The  St.  Lawrence  Rapids  I  think  have  more  than  almost 
any  other  in  Canada.  We  have  indulged  in  much  speculation 
as  to  the  occasion  of  it  and  as  to  the  nature  of  the  trouble.  The 
cause  is  water  running  over  shallow  ground,  and  freezing  with 
great  rapidity  it  assumes  the  character  of  snow — of  melted  snow 
that  is — and  banks  up  against  the  water-wheels.  In  Mon- 
treal every  water-power  is  troubled  with  it,  and  I  never  heard  of 
anything  that  would  prevent  it.  During  the  time  of  the  anchor 
ice  trouble  it  is  impossible  to  do  anything  with  it.  Various 
remedies  have  been  proposed  ;  people  have  even  talked  of  put- 
ting steam  pipes  in  the  rapids,  but  no  amount  of  heat  would 
have  any  effect  on  it.  We  have  the  best  means  of  coping  with 
it  from  the  fact  of  having  an  auxiliary  station. 


Mr.  Fisk  :  Regarding  anchor  ice,  I  had  some  little  experience 
with  it.  There  is  another  condition  that  bothers  me  more  than 
anything.  Before  the  river  freezes  over  in  the  fall,  when  the 
temperature  of  the  air  drops  below  the  temperature  of  the  water, 
the  water  seems  to  remain  free  of  ice,  but  if  you  put  an  iron  bar 
into  the  water  it  immediately  becomes  covered  with  ice  ;  even  a 
piece  of  wood  will  become  coated  in  the  same  way.  It  gathers  on 
the  buckets  of  the  wheel  until  the  wheel  seems  to  be  a  solid 
cylinder.  I  once  got  a  number  of  men  to  empty  the  wheel  of 
ice  by  means  of  hot  water,  and  then  let  the  water  in  again.  It 
was  just  as  bad  again  in  half  an  hour.  This  condition  of  affairs 
generally  occurs  in  November,  and  sometimes  in  Maich  before 
the  river  is  open.  With  regard  to  anchor  ice  proper,  we  are 
well  situated  in  Peterborough,  unless  the  river  be  neglected. 
Otherwise  we  suffer  very  little  from  it,  but  this  frost  condition 
there  seems  to  be  no  remedy  for. 

Mr.  Soper  asked  what  was  the  condition  of  the  surface  of  the 
water  where  it  entered  the  flume. 

Mr.  Fisk  :  Comparatively  smooth. 

Mr.  Soper  :  Were  there  any  ripples  on  it  ? 

Mr.  Fisk  :  No. 

Mr.  Badger  moved  that  a  vote  of  thanks  be  tendered  Mr. 
Dion  for  his  very  interesting  paper  ;  seconded  by  Mr.  Breith- 
aupt.  Cariied. 

Mr.  Dwight  then  read  the  following  paper  : 

THE  TF.LEGRAPH  IN  CANADA. 
By  Charles  P.  Dwight. 

The  telegraph  in  Canada  has  so  often  been  made  a  subject  of  history 
and  retrospect  that  one  can  hardly  hope  in  a  paper  of  this  nature  to  do 
more  than  briefly  outline  much  of  what  has  already  been  written  concr  rning 
its  rise  and  development.  The  various  stages  in  its  practical  operation, 
from  the  simplicity  of  the  old  paper  register  to  the  present  day,  are  too  well 
known  to  require  any  elaboration  at  my  hands,  and  I  have,  therefore,  simply 
put  together  something  which  may  be  considered  as  a  record  for  this  Asso- 
ciation concerning  the  more  important  telegraph  organizations  which  have 
existed  in  Canada  from  the  start. 

The  first  commercial  telegraph  line  erected  in  this  country  was  in  the 
year  1847,  between  Toronto,  Hamilton,  St.  Catharines  and  Niagara  Falls; 
connecting  at  the  latter  point  with  a  line  through  to  Buftalo,  owned  by  one 
David  Kissock.  The  organization  under  which  this  line  was  built  was 
known  as  the  Toronto,  Hamilton,  Niagara  Falls  &  St.  Catharines  Electro- 
Magnetic  Telegraph  Company, — a  somewhat  lengthy  title  for  a  concern  of 
this  nature,  but  one  which  was  thoroughly  expressive  in  regard  to  the  scope 
and  nature  of  its  business.  As  a  matter  of  curiosity  there  is  laid  on  the 
table  for  your  inspection  one  of  the  original  stock  scripts  of  this  Company, 
which  an  antiquarian  friend  has  loaned  me  for  the  occasion,  and  which  you 
will  note  bears  the  signature  of  Thos.  D.  Harris,  President,  and  P.  B.  Marl- 
ing, Secretary.  The  capital  stock  of  this  Company  was  $16,000,  and  the 
line  was  built  under  contract  by  Samuel  Porter,  a  man  long  known  after- 
wards in  connection  with  various  telegraph  enterprises  in  the  United  States, 
and  of  whom  it  was  said  that  "  he  built  for  this  first  Canadian  Telegraph 
Company  an  honest  and  well  appointed  line." 

In  the  same  yeir,  1847,  was  organized  the  Montreal  Telegraph  Company, 
with  a  capital  of  $60,000.  This  Company  immediately  proceeded  to  con- 
struct a  line  from  Quebec  to  Toronto,  and  soon  afterwards  purchased  the 
line  erected  by  the  Toronto,  Hamilton,  St.  Catharines  &  Niagara  Falls 
Company,  The  line  from  Quebec,  when  finished,  was  looked  upon  at  the 
time  as  the  best  piece  of  telegraph  construction  on  the  continent.  The 
poles  were  of  cedar,  thoroughly  tamped  and  well  set.  Wooden  brackets  of 
white  oak  were  used,  with  glass  insulators.  The  wire  was  a  No.  9  gauge, 
English  galvanized,  and  was  the  first  of  this  kind  employed  for  such  a  pur- 
pose on  the  continent. 

At  the  close  of  the  year  1847  the  Montreal  Company  had  in  operation 
540  miles  of  wire,  with  9  offices,  35  employees,  and  had  sent  in  all  33,000 
messages. 

An  organization  known  as  the  British  North  American  Electrical  Associ- 
ation was  also  formed  in  1847,  with  F.  N.  Gisborne  as  the  moving  spirit. 
This  Company,  or  Association,  proposed  connecting  Quebec  with  the  Lower 
Provinces,  and  finally  with  the  Atlantic  Coast,  but  for  some  years  the  line 
was  extended  no  further  than  Riviere  du  Loup.  It  was  finally  extended  to 
Woodstock,  N.  B. ,  however,  where  connection  was  formed  with  the  American 
Telegraph  Company,  an  organization  which  had  already  connected  a  few  of 
the  principal  points  in  New  Brunswick  at  that  time,  and  which  had  a  capital 
of  $25,000.  A  second  organization,  known  as  the  American  Telegraph  Com- 
pany, constructed  a  line  about  this  time  from  Quebec  to  Montreal,  but  was 
afterwards  absorbed  by  the  Eastern  Company.  All  of  these  lines  east  of 
Quebec,  however,  proved  a  dismal  failure  from  a  financial  point  of  view, 
and  were  soon  turned  over  to  the  Montreal  Company  without  charge,  and 
the  line  between  Quebec  and  Montreal  was  also  taken  over  by  them  at  a 
nominal  charge. 

In  the  Eastern  Provinces  there  is  on  record  a  project  set  on  foot  by  Mr. 
Lawson  R.  Darrow  in  1847,  for  the  purpose  of  connecting  the  lines  then  in 
Nova  Scotia  with  those  of  Maine,  and  an  act  of  incorporation  was  granted 
for  this  purpose  in  1848.  In  the  same  year  a  line  was  built  from  Calais, 
Maine,  to  St.  John,  N.  B. ,  under  the  organization  just  mentioned,  and 
which  had  now  been  incorporated  into  a  Company  known  as  the  New  Bruns- 
wick Electric  Telegraph  Company,  with  a  capital  of  $40,000.  A  line  to  St. 
John  via  St.  Stephens,  St.  George  and  St.  Andrews,  was  completed  Jan.  ist, 
1849,  and  during  the  ensuing  summer  the  line  was  completed  from  St.  John 
to  Hampton,  Sussex,  Sal  sbury,  Dorchester  and  Sackville  to  -Amherst, 
where  connection  was  made  with  the  Government  line  then  in  Nova  Scotia, 
which  was  built  from  Amherst  to  Halifax  in  Nov.,  1849,  and  which  for  the 
first  time  gave  Halifax  connection  with  New  York. 

In  1856  the  lines  of  the  New  Brunswick  Telegraph  Company  were  leased 
to  the  American  L^nion  Telegraph  Company,  and  some  ten  or  twelve  years 
later  came  under  the  direction  of  the  Western  Union  Telegraph  Company. 

The  Government  line  between  Halifax  and  Amherst  was  built  by  F.  N. 
Gisborne,  for  the  purpose  of  forming  a  connection  with  the  .American  and 
New  Brunswick  lines  at  the  former  place,  in  order  to  meet  the  demand  for 
communication  with  New  York,  consequent  upon  the  arrival  of  steamers 
at  Halifax  with  European  news.  In  1851  this  line  was  sold  to  the  Nova 
Scotia  Electric  Telegraph  Company  ;  an  organization  chartered  in  March 
of  that  year,  and  which  afterwards  extended  the  line  from  Pictou  to  Sydney, 
C.  B.,  and  from  Halifax  to  Yarmouth.  Upon  completion  of  arrangements 
for  the  landing  of  .Atlantic  cables  in  Newfoundland,  the  lines  of  the  Nova 
Scotia  Company  were  leased  to  the  .American  I'nion  Tel.  Co.  in  i860.  In 
1866  this  lease  was  taken  over  by  the  Western  Union  Company,  who  pur- 
chased the  lines  outright  in  1872.  1 
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Returning  to  the  Province  of  Quebec  again,  we  find  that  in  1849  there 
was  organized  what  was  known  as  the  Montreal  &  Troy  Telegraph  Com- 
pany, which  built  a  line  the  same  year  from  Montreal  to  the  frontier,  and 
thence  via  Whitehall  to  Tioy.  This  Company  was  organized  by  Ezra  and 
Alonzo  Cornell,  w  ho  also  constructed  the  line,  and  which  worked  for  several 
years  afterwards  in  connection  with  the  Montreal  Company.  A.  B.  Cornell, 
whom  it  will  be  remembered  was  afterwards  Governor  of  New  York  State, 
acted  as  manager  of  the  .Company  at  Montreal  for  two  years  after  the  con- 
struction of  the  line.  Some  few  years  afterwards  the  section  of  the  Hne  from 
Whitehall  north  became  the  property  of  ihe  Montreal  Telegraph  Company, 
under  a  compact  with  the  American  lines,  known  as  the  Six  Parly  Contract, 
whereby  certain  divisions  of  territory  were  made  and  allotted  each  Company. 

In  1850  there  was  projected  and  built  a  line  between  Montreal  and  By- 
town  (probably  the  first  telegraphic  connection  enjoyed  by  Ottawa)  by  the 
Montreal  and  Bytown  Telegraph  Co. ,  of  which  Edward  McGillivray  was 
President,  and  which  a  few  years  afterwards  was  purchased  by  the  Mon- 
treal Telegraph  Company. 

In  the  year  1852  the  Grand  Trunk  Telegraph  Company  was  organized, 
and  built  a  line  between  Buffalo  and  Quebec,  and  seem  to  have  given  the 
Montreal  Company  a  pretty  lively  opposition  between  these  points.  After 
a  few  years,  however,  it  went  the  way  of  so  many  of  its  predecessors,  and 
was  purchased  by  the  Montreal  Company  for  the  sum  of  $11,000.  Then 
sprang  up  another  organization,  known  as  the  Provincial  Telegraph  Co. . 
which  built  a  line  over  the  same  route,  but  it  too  was  soon  absorbed  by  the 
Montreal  Company. 

In  1868  was  organized  the  Dominion  Telegraph  Company,  which  had 
soon  built  lines  embracing  all  the  important  points  between  Buffalo,  Detroit 
and  Quebec,  and  whose  opposition  became  more  lively  as  time  went  on. 
Rates  were  reduced,  and  the  outcome  promised  disaster  for  all  concerned. 
When  in  1881,  therefore,  a  proposition  was  made  for  the  consolidation  of 
these  conflicting  interests,  under  lease,  by  the  Great  North  Western  Tele- 
graph Company,  considerable  satisfaction  at  the  prospect  was  expressed  by 
all  concerned,  and  a  deal  on  these  lines  was  accordingly  put  through,  and 
is  in  operation  to-day.  The  combined  mileage  of  the  two  Companies  at 
the  present  time,  as  operated  by  the  Great  North  Western  Tel.  Co.  at  the 
present  time,  is  18,000  miles  of  poles,  and  40  000  miles  of  wire,  with  some 
1.800  offices  throughout  Ontario,  Quebec,  New  Brunswick,  Manitoba  and 
Northern  New  York  State. 

By  means  of  thi^  amalgamation  the  telegraph  business  of  the  country 
was  for  a  time  almost  entirely  in  the  hands  of  the  Great  North  Western 
Telegraph  Company.  In  every  city  and  town  where  two  oflSces  had  pre- 
viously been  maintained  the  wires  were  all  taken  into  one,  and  sweeping 
reductions  in  expenses  consequent  upon  such  a  move  were  at  once  inaug- 
urated. The  monopoly  thus  brought  about  was  not  destined  to  last  long, 
however,  and  almost  immediately  afterwards  the  Canada  Mutual  Telegraph 
Co.  was  organized,  and  constructed  lines  between  Niagara  Falls  and  Tor- 
onto, Montreal  and  the  boundary  line,  and  Montreal,  Coteau  and  Ottawa. 
Some  three  or  four  years  after  the  amalgamation  had  been  effected,  the 
Canadian  Pacific  Railway  Co.  had  also  commenced  Ihe  construction  of  tele- 
graph lines  along  the  route  of  their  road,  and  between  many  of  the  principal 
cities  and  towns  of  the  Dominion,  and  in  September.  1886.  had  opened  366 
commercial  telegraph  ofifices  throughout  Ontario,  Quebec,  Manitoba  and 
the  North  West  Territories.  Since  that  time  they  have  been  constantly 
adding  to  their  plant,  and  at  the  present  time  have  somewhere  in  the  neigh- 
borhood of  25,000  miles  of  wire  in  operation,  and  800  offices. 

In  certain  remote  localities  along  the  St.  Lawrence  and  in  the  North 
West  territories,  where  private  companies  would  hardly  be  justified  in  ex- 
tending their  lines,  the  Dominion  Government  have  in  operation  at  the 
present  time  somewhere  in  the  neighborhood  of  3,000  miles  of  wire. 

The  total  amount  of  capital  invested  in  Canadian  Telegraphs  may  be 
roughly  fixed  at  between  six  and  seven  million  dollars,  and  the  total  wire 
mileage  at  somewhere  in  the  neighborhood  of  75,000. 

In  respect  to  population  it  can  truthfully  be  said  that  no  country  in  the 
world  enjoys  a  more  extensive  system  of  telegraphs  than  Canada. 
Scarcely  a  town  or  hamlet  in  the  whole  country  but  has  connection  by  this 
means  with  the  outside  world.  Hundreds  of  offices  are  maintained  through- 
out the  country  in  small  out-of-the-way  places,  where  the  actual  business  is 
but  trifling,  and  where  the  lines  in  reality  prove  much  more  a  matter  of 
convenience  to  the  public  than  profit  to  the  telegraph  companies. 

The  following  comparative  table,  showing  the  number  of  inhabitants  per 
each  telegraph  oflSce,  will  indicate  more  clearly  the  position  of  Canada  in 
this  respect. 


Country.'         No.  of  Inhabitants  to  each  Telegraph  Office. 

Great  Britain   6,417 

Switzerland     2,556 

Holland   10,254 

France  ,  . .  .  7,719 

Gerinany   4,^10 

United  States   S.625 

Canada   2,320 


In  respect  to  rates,  too,  no  country  enjoys  a  cheaper  schedule  than 
Canada  ;  distances  and  other  conditions  tairlv  taken  into  account.  The 
maximum  charge  between  offices  in  Ontario,  Quebec  and  New  Brunswick 
is  25  cents,  and  for  this  sum  a  message  can  be  transmitted  over  twelve 
hundred  miles  of  wire. 

In  Canada  the  telegraph  companies  have  always  kept  well  abreast  of 
the  times  in  promptly  adopting  the  various  improvements  in  apparatus 
which  have  from  time  to  time  been  placed  upon  the  market,  and  two 
well-known  repeaters,  the  Toye  and  the  Neilson,  attest  our  own  ingenuity 
in  this  respect.  Both  the  duplex  and  the  quadruplex  systems  are  in 
daily  use  over  some  of  the  most  important  routes,  and  direct  and  rapid 
communication  is  maintained  between  all  the  laiger  centres,  as  well  as 
with  New  York,  Chicago  and  other  important  American  points. 

So  essential  a  feature  in  every  day  business  life  as  the  telegraph  has 
now  become  is  very  apt  to  be  regarded  in  its  simplicity  as  something  from 
which  little  more  may  be  expected  in  the  way  of  improvements.  Great 
things  may  yet  be  looked  for,  however,  in  the  practical  operation  of  the 
telegraph.  From  the  days  of  the  old  Phelps  register,  when  messages 
were  laboriously  spelt  off  the  .slowly  winding  tape,  the  brightest  minds  in 
the  profession  have  ever  been  directed  towards  achieving  that  rapidity 
and  perfection  of  transmission  towards  which  so  much  has  already  been 
done.  Numerous  contrivances  have  within  recent  years  been  placed 
upon  the  market  in  the  shape  of  printing  machines,  and  the  latest 
achievement  in  this  direction  —known  as  the  Buckingham  Automatic 
Printer — gives  promise  of  being  an  unqualified  success.  This  machine  has 
recently  been  put  to  a  thorough  test  over  a  line  one  thousand  miles  in 
length,  and  a  sample  of  the  work  done  by  this  means  is  laid  on  the  tal)le 
for  your  inspection.  It  is  a  quadruplex  printer,  capable  of  transmitting  and 
printing  150  words  per  minute. 

Predictions  arc  of  course  a  little  premature  as  yet,  but  if  thoroughly  suc- 
cessful and  universally  adopted  it  will  ri'adily  be  seen  how  much  nearer  every 
man's  door  the  telegraph  will  come. 

Within  the  past  two  or  three  years  dynamo  plants  have  been  installed  in 


the  offices  of  the  Great  North  Western  Tel.  Co  ,  in  Toronto  and  Montreal, 
displacing  several  thousand  cells  of  gravity  battery  in  each  place,  and 
for  adaptability  and  general  efficiency  there  are  few  superior  plants  to  be 
found  anywhere. 

In  Canada  telegraph  lines  are  maintained  under  adverse  conditions,  which 
exist  in  few  other  countries  similarly  equipped.  Long  stretches  of  lines 
are  maintained  through  rough  and  sparsely  settled  districts,  and  the 
sleet  storms  of  winter  often  mean  total  abolition  of  long  stretches  of  poles 
and  wires  over  the  most  important  routes,  and  involve  an  amount  of 
labor  and  expense  in  their  restoration  little  understood  by  the  average  out- 
sider, who  has  merely  a  grumble  to  offer  if  his  business  cannot  be  got 
through  in  all  kinds  of  weather. 

Aside  from  the  position  which  the  telegraph  occupies  in  our  midst  as  a 
simple  means  of  sending  and  receiving  messages,  it  might  not  be  out 
of  place  to  enumerate  a  few  of  its  more  important  outside  functions.  I 
need  not  say  in  this  connection  that  there  is  no  more  vital  adjunct  in  the 
operation  of  our  great  railways  to-day  than  the  telegraph.  Railway 
telegraphy  is  in  fact  an  art  in  itself,  without  which  many  of  our  more 
important  railway  systems  might  be  likened  to  ships  without  rudders. 

The  collection  and  distribution  of  market  reports  is  a  service  performed 
by  the  telegraph  companies  in  Canada  which  is  worthy  of  special  mention. 
By  means  of  tickers  and  special  delivery  are  daily  distributed  amongst  our 
brokers  and  others  continuous  quotations  from  the  markets  of  Liverpool, 
London,  Beeibohm,  Chicago,  Milwaukee,  St.  Louis,  Duluth,  Detroit, 
Toledo,  New  York  and  Paris,  in  both  stocks  and  grain  ;  a  service  which 
serves'to  keep  those  interested  in  continual  touch  with  all  the  great  markets 
of  the  world. 

The  gathering  and  distribution  of  reports  in  connection  with  the  Metero- 
logical  Department  is  another  service,  which  is  of  inestimable  value  to 
many  of  the  most  important  interests  in  the  country. 

The  press  service  of  the  telegraph  companies  is  also  an  important  feature 
in  connection  with  their  business.  I  need  not  remind  you  that  it  is  by 
means  of  the  telegraph,  broadly  speaking,  you  are  enabled  to  discuss  so 
readily  the  affairs  of  the  world,  and  look  so  wise  and  weighty.  In  Canada 
a  regular  system  is  in  operation,  whereby  every  telegraph  agent  is  also  an 
agent  indirectly  of  the  press  ;  forwarding  to  headquarters  such  items  of 
public  interest  happening  in  his  town  or  neighborhood  as  he  is  required  to 
send,  and  which  is  afterwards  sifted  and  made  use  of  by  papers  here  and 
elsewhere.  That  the  politics,  and  political  opinions  of  the  country,  are 
largely  moulded  by  the  press,  there  is  little  question.  In  fact  many  papers 
are  primarily  in  existence  for  no  other  purpose  than  to  serve  political  ends. 
Latter  day  enterprise  in  journalism  is  a  source  of  constant  wonder.  In  the 
dissemination  of  both  political  and  legitimate  news  there  is  no  one  factor 
more  important  than  the  telegraph. 

These  are  of  course  facts  almost  too  well  known  to  require  repetition  at 
my  hands,  but  mere  mention  of  the  part  played  hy  the  telegraph  in 
connection  therewith  is  sufficient"  to  indicate  the  magnitude  of  its  mission. 
As  an  instrument  in  the  higher  civilization  of  man  it  has  no  peer,  and  that 
we  in  Canada  have  shown  ourselves  so  thoroughly  alive  to  this  fact  is 
certainly  a  matter  for  congratulation. 

The  President  :  I  may  say  that  this  contribution  to  our  set  of 
historical  papers  is  a  very  valuable  one.  We  are  endeavoring 
to  get  a  complete  set  of  historical  papers,  which  will  be  placed 
on  record  and  which  will  become  more  and  more  valuable  as 
time  goes  on.  We  already  have  the  history  of  the  telephone 
and  of  the  electric  railway,  and  this  adds  the  telegraph  to  the 
list. 

Mr.  Black  :  I  have  listened  with  a  great  deal  of  pleasure  to 
the  paper  read  by  Mr.  Dwight,  and  it  has  taken  me  back  in 
memory  a  great  many  years.  I  am  probably  the  oldest  tele- 
graph man  'n  the  room  at  the  present  time  and  have  had  some 
little  experience  with  a  good  many  of  these  companies  that  Mr. 
Dwight  lefers  to.  1  think  he  has  probably  put  more  history  in 
a  small  space  than  most  people  would  have  been  able  to  do. 
Of  course  he  has  left  out  a  great  deal  that  might  have  been  said, 
but  still  the  ground  is  well  covered.  In  the  matter  of  the  Grand 
Trunk  Telegraph  Company  I  mentioned  to  Mr.  Dwight  to-day 
that  the  Grand  Trunk  Railway  compelled  them  to  change  their 
name,  but  I  could  not  reinember  what  name  they  took.  I  think 
it  was  the  International.  The  Montreal  Telegraph  Company 
had  to  compete  with  what  was,  I  think,  the  most  miserable  line 
ever  put  up  in  Canada.  It  was  built  of  No.  10  wire,  and  from 
the  appearance  of  the  line  it  must  have  been  strung  on  poles 
picked  up  on  the  roadside.  They  had  not  digged  proper  holes 
for  the  poles  ;  merely  made  a  hole  with  an  augur  and  put  them  in. 

Mr.  Higman  :  In  regard  to  Mr.  Bethune,  who  is  not  present, 
he  is  perhaps,  with  the  exception  of  Mr.  Dwight,  senior,  and  an- 
other man  in  the  service,  the  senior  telegraph  inan  of  this  coun- 
try. He  could  no  doubt  add  very  interestingly  and  materially 
to  the  discussion.  I  listened  with  a  great  deal  of  pleasure  to 
one  of  the  passages  in  the  paper,  which  brings  to  my  recollection 
some  very  curious  things  in  the  world  of  telegraphy  One  of 
these  is  in  connection  with  the  old  Montreal  and  Troy  Tele- 
graph Company.  The  story  is  one  that  Mr.  Bethune  told  me 
on  one  occasion,  and  which  I  believe  is  true,  but  will  hardly  be 
credited  by  people  of  this  age,  who  are  in  the  habit  of  using  the 
latest  appliances  for  testing  telegraph  lines.  This  was  about  the 
year  1847.  There  had  been  a  bad  storm  and  Mr.  Bethune  with 
soine  workmen  were  engaged  in  making  repairs.  Their  wire 
had  run  out  and  they  scoured  the  country  for  wire,  but  could 
find  none.  In  their  search  they  visited  a  farm  house,  and  not 
being  successful  in  getting  any  wire  they  racked  their  brains  to 
discover  a  substitute.  Finding  a  piece  of  rusty  weather-beaten 
stove-pipe,  they  determined  to  use  it.  and  puncturing  a  hole  at 
each  end,  they  strung  it  up,  and  Mr.  Bethune  stated  to  me  that 
that  pipe  swung  there  foi  three  weeks,  during  which  time  the 
line  worked  uninterruptedly.  Now  if  they  had  had  a  galvano- 
meter and  other  appliances  for  testing  lines,  they  would  not 
have  used  that  stove-pipe  at  all,  as  their  instruments  would  have 
shown  that  it  would  not  work.  Where  ignorance  is  bliss  it  is 
folly  to  be  wise.  This  is  an  actual  fact.  Those  engaged  in 
telegraph  work  a  quarter  of  a  century  ago  will  bear  me  out 
When  I  left  England  we  were  not  allowed  to  take  by  sound  at 
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all ;  we  were  obliged  to  let  the  paper  run  through  the  rej^ister, 
and  if  we  did  take  by  sound  a  fine  was  imposed.  The  last  fine 
I  paid  was  in  King  George  pennies,  and  it  cost  me  fifteen  cents 
express  charges  on  the  fine.  In  the  matter  of  cut-outs,  we  had 
one  bound  with  string  on  both  sides  of  it.  There  was  nothing  to 
prevent  it  reaching  the  re-lay  and  was  often  found  next  morning. 

Mr.  Soper  :  I  would  like  to  say  a  word  in  praise  of  the  paper 
just  read.  As  an  old  telegrapher  it  was  very  valuable  to  me. 
Its  historical  value  was  very  great.  It  must  have  been  at  the  cost 
of  considerable  trouble  that  the  author  has  been  able  to  give  it  to 
us.  We  old  telegraphers  are  not  like  those  who  find  themselves 
in  the  electric  work  to-day  without  going  thiough  the  early 
stages  of  telegraphy,  and  we  look  back  almost  with  joy  upon 
those  days  with  their  hardships.  We  had  a  freemasonry  among 
us  which  does  not  exist  to-day,  and  the  paper  read  bv  Mr. 
Dwight  brings  back  those  days  vividly  to  my  mind.  I  wish  to 
propose  a  hearty  vote  of  thanks  to  Mr.  Dwight. 

Mr.  Smith  :  Mr.  Higman  has  told  us  about  working  through 
a  stove-pipe.  I  can  remember  a  case  where  we  put  on  an  extra 
battery  and  jumped  the  break.  Mr.  Dwight  has  gone  to  a  great 
deal  of  trouble  in  going  through  a  mass  of  details  and  dishing 
them  up  to  us  in  condensed  form,  so  they  can  be  placed  with 
the  Association  records  for  all  time  to  come.  I  do  not  think 
that  the  general  public  give  the  telegraph  companies  credit  for 
the  enterprise  they  display,  when  you  come  to  consider  the 
way  in  which  they  push  their  lines  out  into  hundreds  of  places 
where  they  do  not  pay,  and  maintain  a  service  in  Canada  such 
as  is  not  found  anywhere  else  in  the  universe.  And  people  seem 
to  take  it  as  a  matter  of  fact  ;  they  merely  send  their  mes- 
sages and  pay  their  quarters.  There  is  a  disposition  on  the 
part  of  some  to  think  that  the  telegraph  service  has  reached  its 
limit.  This  is  a  great  mistake.  This  specimen  of  work  clone 
by  printing  telegraph  is  an  evidence  of  what  may  be  done. 
Any  system  that  will  transmit  150  to  200  words  a  minute  in 
characters  as  legible  as  that,  is  worth  more  consideration,  and 
we  expect  to  be  able  to  quadruplex  the  line  at  that.  It  is  a 
question  of  how  far  this  is  going  to  interfere  with  the  mails  in 
the  near  future. 

Mr.  Black  :  I  have  had  brought  to  my  notice  a  novel  piece  of 
line  repairing.  I  remember  linemen  coming  in  on  one  occasion 
seemingly  having  some  question  to  ask  me.  One  nudged  the 
other,  telling  him  to  ask  the  question.  I  asked  them  what  it 
was  they  wanted  to  know,  and  one  spoke  up  and  asked  if  a  piece 
of  clothes  line  would  do  to  mend  a  break  in  a  telegraph  line. 
I  told  them  no.  The  foreman  then  said  that  they  had  taken  a 
piece  of  clothes  line  about  a  yard  long  out  of  the  telegraph  line 
and  they  had  inquired  at  the  nearest  office  if  the  line  had  been 
interrupted,  and  they  were  told  that  there  had  been  no  interrup- 
tions for  three  weeks.  (Laughter). 

The  President  :  I  have  the  pleasure  of  announcing  that,  by 
courtesy  of  the  Electric  Railway  Company,  members  wearing 
the  Association  badges  will  be  carried  free  on  the  electric  cars. 
The  Telephone  Company  also  have  placed  a  telephone  at  the 
disposal  of  the  members.  The  Mayor  this  morning  with  great 
courtesy  offered  us  the  use  of  the  City  Hall.  I  mention  this  in 
case  you  wish  to  take  action  in  the  matter.  We  were  fortunate 
in  having  the  Railway  Committee  Room  for  our  open.ing  meeting, 
and  both  the  Board  of  Trade  Rooms  and  the  City  Hall  at  our 
disposal  for  future  meetings. 

Mr.  Soper  :  It  may  not  have  occurred  to  you  that  the  ventila- 
tion of  this  room  is  not  very  good.  When  I  came  in  half  an 
hour  ago  it  was  very  noticeable  ;  the  air  seemed  laden  with 
noxious  gases.  I  think  the  City  Hall  much  better  in  this  par- 
ticular, and  just  as  convenient. 

-  It  was  moved  by  Mr.  Taylor,  seconded  by  Mr.  Badger,  that 
future  meetings  be  held  in  the  City  Hall,  which  has  been  placed 
at  the  disposal  of  the  Association  by  the  courtesy  of  the  Mayor. 
Carried. 

Moved  by  Mr.  Smith,  seconded  by  Mr.  Roch,  that  a  hearty 
vote  of  thanks  be  tender  ed  the  Board  of  Trade  for  the  use  of 
their  room.  Carried. 

At  8  o'clock  p.m.  the  member's,  accompanied  by  a  number  of 
their  lady  friends,  entered  special  cars  provided  by  the  Ottawa 
Electric  Railway  Co.,  and  made  an  interesting  visit  of  inspection 
to  the  power  stations  and  Mr.  J.  R.  Booth's  lumber  mills  at  the 
Chaudiere. 


SECOND  DAY. 

MORNING  SESSION. 

At  10:30  a.m.  the  convention  resumed,  and  the  President  an- 
nounced the  order  of  business. 

Mr.  McFarlane  moved  the  adoption  of  the  report  of  the  Com- 
mittee on  Legislation,  seconded  by  Mr.  Gilmour.  Carried. 

The  President  :  The  next  order  of  business  is  the  considera- 
tion of  the  r  eport  of  the  Committee  on  Constitution.  I  would 
suggest  that  this  should  be  taken  up  article  by  article,  as  it  is  a 
very  important  report  and  should  receive  careful  consideration. 

Mr.  Kammei'er  :  I  beg  to  move  that  the  constitution  be  taken 
up  clause  by  clause.  I  notice  it  is  called  an  amendment,  but  I 
think  we  should  call  it  a  revision  of  the  constitittion.  It  really 
is  a  r-evised  constitution. 

Mr.  Wright  :  I  beg  to  second  the  motion  that  the  report  be 
now  taken  up  clause  by  clause.  Carried. 

The  President  read  clause  i.  Carried. 

The  President  read  clause  2. 


Mr.  Black  :  In  reading  this  article  over  I  think  it  would  be 
advisable  to  make  some  change  in  the  first  part  of  it.  In  claim- 
ing to  foster  and  encourage  the  science  of  electricity  I  think  we 
are  assuming  too  much.  Of  course  it  is  easy  to  find  fault,  but 
not  so  easy  to  suggest  a  remedy.  I  do  not  like  the  words 
"  foster  and  encourage." 

It  was  decided,  after  some  discussion,  to  make  the  clause  read 
"advance  the  science  of  electricity  and  to  promote  the  interests 
of  those  engaged,"  etc. 

The  President  read  Article  111.  Carried. 

The  President  read  Article  IV. 

Mr.  Breithaupt  :  With  regard  to  the  Executive  Committee 
the  clause  reads  "  Five  of  whom  shall  act  on  the  Committee  for 
two  consecutive  years."  What  about  the  other  five  ?  Is  it  the 
idea  that  every  member  of  the  Executive  Committee  should  act 
for  two  years  ? 

The  President  :  You  will  remember  two  or  three  years  ago  it 
was  thought  advisable  that  there  should  be  continuity  in  the 
Committee,  that  is,  that  there  should  be  a  certain  number  of 
members  who  should  act  for  more  than  one  year.  The  plan 
adopted  was  to  elect  ten  members  to  the  Executive  Committee 
on  the  understanding  that  five  out  of  the  ten  must  be  re-elected 
for  a  second  term  ;  and  in  Montreal  last  year  a  ballot  was  pre- 
pared with  ten  names,  and  members  were  asked  to  choose  five 
out  of  the  ten  to  act  for  the  second  year.  It  is  presumed,  of 
course,  that  the  five  who  best  deserved  re-election  would  be 
chosen.  The  remaining  five  would  also  be  eligible  for  re-elec-  - 
tion  along  with  ail  other  active  members  of  the  Association. 

Mr.  Breithaupt  :  Then  we  are  really  electing  ten  members 
each  year.    I  beg  to  move  that  the  clause  be  adopted. 

Mr.  Wickens  seconded  the  motion.  Carried. 

Article  V  was  then  read  by  the  President  and  carried. 

Article  VI  was  read.  After  discussion  the  clause  was  amend- 
ed by  substituting  the  word  "annual"  for  the  word  "general"  in 
the  fifteenth  line  of  the  clause. 

Articles  VII  to  XXIII  inclusive  were  then  read  by  the  Presi- 
dent and  adopted. 

Clauses  25  to  28  inclusive  were  then  read  and  carried. 

Mr.  Armstrong  :  Under  what  heading  does  the  matter  of  the 
change  of  date  have  to  be  considered. 

The  President  :  There  is  no  definite  date  fixed  in  the  consti- 
tution.   You  will  find  it  in  the  order  of  business.  Article  XIX. 

Mr.  Dewar  :  I  would  like  a  little  light  on  Article  III.  There 
does  not  seem  to  be  much  distinction  between  active  and 
associate  members. 

The  President  :  The  difference  is  that  associate  members  are 
not  allowed  to  vote.  The  term  includes  those  interested  in  and 
actively  engaged  in  electrical  business,  but  an  active  member 
must  be  actually  engagied  in  some  electrical  industry.  I  do  not 
think  myself  that  the  difference  is  very  clearly  expressed  but  it  is 
a  difficult  thing  to  define. 

Mr.  :  It  is  not  the  idea  that  anyone  can  be  an  active 

member  ;  for  instance,  I  could  become  an  associate  member  even 
if  not  actively  engaged  in  electrical  pursuits. 

The  President  :  The  word  "interested"  is  the  defining  term  : 
it  would  include  a  student  for  instance  at  a  college  studying 
electricity.  He  would  be  interested  in  that  sense,  but  not  being 
actively  engaged  in  electrical  pursuits  he  could  not  be  an  actrve 
member,  but  would  be  eligible  for  associate  membership.  The 
clause  is  intended  to  be  broad  enough  to  take  in  any  person  who 
takes  enough  interest  in  electrical  science  to  wish  to  join  the 
Association. 

Mr.  Atkinson  :  The  clause  reads  "  Honorary  members  shall 
be  elected  by  a  two-thirds  vote  of  the  Association."  Should  not 
this  be  a  two-thirds  vote  of  the  members  present  at  the  meeting? 
In  clause  10  it  speaks  of  a  majority  of  two-thirds  of  the  active 
members  present,  and  I  think  the  other  clauses  should  read  the 
same. 

Mr.  Kammerer  :  We  being  the  active  members  present,  re- 
present the  Association  when  we  are  here.  There  is  not  likely 
to  be  a  full  session,  and  if  members  do  not  come  to  exercise 
their  franchise  we  cannot  help  it. 

Mr.  Atkinson  :  Further  down  in  clause  10  regarding  the  report 
of  a  committee  on  an  amendment  it  says  :  "  A  two  third  vote  of 
all  active  members  present  shall  be  necessary  for  its  adoption." 
I  think  Article  III  should  i^ead  the  same  way. 

The  President:  Is  there  any  objection  to  making  that  clause 
perfectly  clear,  by  making  it  the  two-thirds  vote  of  members 
present. 

Moved  by  Mr.  Atkinson,  seconded  by  Mr.  Badger-,  that  the 
last  line  of  Article  111  be  altered  by  striking  out  the  word 
"Association"  and  replacing  same  by  the  words  "Active  mem- 
bers present."  Carried. 

The  report  as  a  whole  was  then  adopted. 

The  President  :  The  next  order  of  business  is  the  considera- 
tion of  the  report  of  the  Committee  on  Statistics. 

Moved  by  Breithaupt,  seconded  by  Mr-.  Wickens,  that  the 
report  be  adopted.  Carried. 

Moved  by  Mr.  Black,  seconded  by  Mr.  Knapman,  that  there 
be  two  committees,  one  on  statistics  and  one  on  legislation. 
Carried. 

The  President  then  nominated  as  a  committee  to  strike  the 
standing  committees,  Messrs.  J.  W.  Taylor,  L.  B.  McFarlane  and 
A.  B.  Smith. 

Mr.  Kammerer :  I  think  it  is  a  pity  to  limit  the  number  of 
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members  on  these  committees.  It  might  be  possible  to  get  ten 
good  men  who  would  act  harmoniously  together  and  it  would  be 
an  advantage  of  course  to  have  a  larger  number. 

It  was  moved  by  A.  B.  Smith,  seconded  by  Mr.  McKay,  that 
the  next  convention  of  this  Association  be  held  in  the  City  of 
Toronto. 

Mr.  Roch  :  How  long  is  it  since  a  meeting  was  held  in 
Toronto. 

The  President  :  Two  years  ago.  Last  year  the  convention 
was  held  in  Montreal  and  the  year  before  last  in  Toronto. 

Mr.  Armstrong  :  With  the  exception  of  Mr.  McCrossan,  of  Rat 
Portage,  I  do  not  see  any  members  here  who  comes  from  west 
of  Toronto,  and  as  the  next  meetmg  should  be  held  in  the  west 
anyhow,  I  think  Toronto  is  the  most  central  place  and  the  con- 
vention should  be  held  there. 

The  motion  was  put  and  carried. 

The  President  :  With  regard  to  the  date  of  the  next  conven- 
tion it  has  always  been  the  custom  in  the  past  to  fix  upon  the 
month,  leaving  the  exact  date,  to  the  Executive  Committee  as 
they  are  sometimes  able  to  make  favourable  railway  rates  and 
other  arrangements. 

Mr.  Taylor  ;  I  would  like  to  hear  some  reason  why  it  is  con- 
sidered better  to  change  the  date  of  the  meetmg  to  June. 

Mr.  Armstrong  :  I  think  the  first  meeting  was  held  in  June 
and  the  reason  why  September  was  chosen  was  because  it  was 
thought  that  reduced  railway  rates  might  be  obtained  in  that 
month  on  account  of  the  fall  exhibitions  and  it  was  also  intended 
to  have  some  sort  of  an  electrical  exhibition  in  connection  with 
the  Industrial  Fair  in  Toronto.  However,  the  idea  of  anything 
of  that  kind  has  passed  away  and  I  think  the  best  plan  is  to 
hold  it  in  June.  After  the  summer  is  over  and  we  have  all  had 
our  holidays  it  is  difficult  to  get  away  again,  and  I  think  that  for 
that  reason  we  v\ill  find  the  attendance  larger  if  held  in  the  sum- 
mer instead  of  in  September. 

Mr.  Taylor  :  My  object  in  asking  was  to  have  an  expression 
of  opinion  from  the  others ;  there  are  many  members  from  points 
far  away  and  1  would  like  to  get  a  full  expression  of  opinion. 

The  President :  It  is  a  radical  change  and  should  be  well 
considered.  As  far  as  Toronto  is  concerned  we  would  not  get 
asfavouiable  railway  rates  in  June  as  we  would  during  the 
exhibition. 

Mr.  A.  A.  Wright :  I  think  myself  and  the  majority  of  the 
members  here  must  acknowledge  that  the  great  majority  of 
central  station  men  outside  the  cities  would  find  the  summer  the 
better  time  ;  in  the  fall  they  are  very  busy,  but  during  the  month 
of  June  they  have  a  little  leisure  and  it  would  be  more  convenient 
for  them  to  attend  in  June  than  in  September.  It  is  true  you 
sometimes  get  lower  railway  rates  in  September,  but  not  always; 
even  now  you  do  not  get  any  lower  rate  than  at  any  other 
season  of  the  year. 

Mr.  Bonner  :  The  Mining  Engineers  have  fixed  on  June  for 
their  meeting,  and  the  American  Association,  I  think,  are  also 
to  have  their  meeting  next  June,  so  that  altogether,  I  think  there 
will  be  a  great  number  of  meetings  of  other  associations  during 
that  month.  How  would  that  affect  members  of  this  society. 
I  do  not  know  if  any  of  them  are  members  of  the  other  associa- 
tions ;  you  might  consider  that  point  before  the  time  is  settled. 

Moved  by  Mr.  1"  isk,  seconded  by  Mr.  Armstrong,  that  the 
next  meeting  of  this  Association  be  held  in  the  month  of  June, 
the  exact  date  to  be  fixed  by  the  Executive  Committee.  Car- 
ried. 

ELECTION  OF  OFFICERS. 

The  election  of  officers  being  the  next  business,  the  President 
appointed  Messrs.  Wickens  and  Gilmour  to  act  as  scrutineers 
and  to  assist  the  Secretary  in  recording  the  vote. 

Moved  by  Mr.  W.  A.  McKay,  that  Mr.  A.  B.  Smith  be  Presi- 
dent for  the  ensuing  year.    Mr.  R.  G.  Moles  seconded. 

Mr.  D.  A.  Starr  moved,  seconded  by  Mr.  Kammerer,  that  one 
ballot  be  cast  by  the  Secretary  for  Mr.  Smith.  Carried. 

The  President  then  declared  Mr.  Smith  elected. 

Mr.  Smith  :  I  wish  I  had  sufficient  words  of  eloquence  to  give 
expression  to  the  feeling  of  appreciation  I  have  for  the  great 
honor  you  have  laid  upon  me,  and  to  assure  you  that  the  Asso- 
tion  shall  have  my  best  attention  and  most  earnest  efforts  in 
the  year  that  is  to  come. 

Moved  by  Mr.  J.  F.  H.  Wyse,  seconded  by  Mr.  W.  E.  Jack- 
son, that  Mr.  J.  A.  Kammerer  be  first  Vice-President. 

Moved  by  Mr.  Smith,  seconded  by  Mr.  Dewar,  that  Mr.  C. 
B.  Powell  be  nominated  for  ist  Vice-President. 

Moved  by  Mr.  J.  Carroll,  seconded  by  Mr.  L.  B.  McFarlane, 
that  Mt.  W.  Y.  Soper  be  nominated  for  ist  Vice-President. 

The  President  :  The  point  has  been  raised  and  it  is  for  you 
to  decide  whether  you  prefer  that  the  names  be  written  on  the 
ballot  papers  and  that  you  should  mark  a  cross  opposite  the 
name  of  the  candidate  you  wish  to  elect,  or  that  you  should 
yourselves  write  in  the  name. 

Mr.  J.  J.  Wright  :  Since  the  constitution  says  that  the  votes 
shall  be  by  ballot,  if  the  members  should  write  the  names  of  the 
candidates  it  would  not  be  a  vote  by  ballot,  as  the  writing  might 
be  recognized  by  the  scrutineers  ;  therefore  it  will  be  necessary 
to  adopt  the  other  course. 

The  President  :  I  am  asked  to  announce  on  behalf  of  the 
local  committee  that  a  cordial  invitation  is  extended  to  all  mem- 
bers of  the  Association  to  attend  the  banquet  to  be  held  this 
evening.    Formal  cards  of  invitation  have  been  sent  to  all  old 


members  of  the  Association,  but  within  the  last  few  days  a  num- 
ber of  new  members  have  been  elected  who  may  not  have  le- 
ceived  cards.  It  is  necessary,  however,  that  all  who  desire  to 
accept  the  invitation  should  notify  either  Mr.  Soper  or  Mr. 
Powell  this  morning. 

Mr.  Black  :  The  constitution  as  amended  provides  that  the 
Secretary  shall  read  a  list  of  those  entitled  to  vote,  and  members 
shall  deposit  their  ballots  as  their  names  are  called.  I  would 
suggest  that  members  vote  without  their  names  being  called,  as 
the  Secretary  is  not  prepared  with  an  alphabetical  list.  I  think 
it  would  save  time. 

The  President :  If  it  is  the  unanimous  wish  of  the  meeting 
that  the  ballots  be  taken  up  by  the  scrutineers,  trusting  that  only 
those  who  are  active  members  in  good  standing  will  vote,  I 
think  we  may  do  it  in  that  way.  If  there  is  any  opposition  on 
the  part  of  any  person  we  will  adhere  to  the  method  prescribed 
in  the  constitution. 

The  ballots  were  then  collected  by  the  scrutineers. 

The  President  :  While  the  ballots  are  being  counted  we 
might  take  nominations  for  the  office  of  2nd  Vice-President,  not 
closing  them,  however,  until  after  the  ballots  are  counted. 

Mr.  A.  B.  Smith,  seconded  by  Mr.  John  Carroll,  nominated 
Mr.  L.  B.  McFarlane. 

Mr.  Kammerer,  seconded  by  Mr.  J.  J.  Wright,  nominated  Mr. 
George  Black. 

Mr.  D.  A.  Starr,  seconded  by  Mi.  J.  W.  Taylor,  nominated  Mr. 
J.  A.  Kammerer. 

The  President  announced  that  the  balloting  for  1st  Vice- 
President  resulted  in  the  election  of  Mr.  C.  B.  Powell. 

Mr.  A.  B.  Smith,  seconded  by  Mr.  Armstrong,  nominated 
Mr.  C.  H.  Mortimer  for  Secretary-Treasurer  for  the  ensuing 
year. 

Mr.  Mortimer  :  I  wish  to  thank  the  meeting  for  their  expres- 
sion of  opinion. 

Mr.  Dion  :  I  beg  to  move  that  the  President  cast  a  ballot  in 
favor  of  Mr.  Mortimer.    Carried.    Ballot  deposited. 

The  President  then  announced  the  result  of  the  ballot  for 
2nd  Vice-President,  saying  that  Mr.  McFarlane  had  headed 
the  list,  but  had  not  a  clear  majority  of  the  votes  cast,  necessi- 
tating a  fresh  ballot. 

The  President  announced  that  a  photographer  was  prepared 
to  take  a  group  picture  of  the  members  that  afternoon  in  fiont  of 
the  City  Hall,  and  it  was  decided  to  have  the  group  taken. 

The  President  :  Mr.  Black  wishes  me  to  say  that  he  desires 
to  have  his  name  dropped,  so  that  the  election  will  be  a  straight 
one  between  Messrs.  McFarlane  and  Kammerer. 

The  ballots  being  taken,  the  President  announced  the  election 
of  Mr.  McFarlane  as  Second  Vice-President. 

Mr.  D.  A.  Starr  :  As  I  may  have  some  friends  who  might 
wish  to  vote  for  me  on  the  Executive  Committee,  I  wish  to  an- 
nounce that  I  desire  to  retire  from  the  Committee.  I  have  been 
a  member  of  this  Committee  from  the  beginning,  and  I  am 
afraid  a  very  unworthy  one  ;  in  fact,  I  did  not  attend  a  meeting 
during  the  past  year.    I  beg  to  resign. 

Mr.  Taylor  :  Last  year  I  was  put  on  the  Committee  to  repre- 
sent Peterborough  and  this  year  to  represent  Ottawa.  As  you 
already  have  Mr.  Powell  and  Mr.  Higman,  either  of  whom  I  am 
sure  will  make  a  better  member  than  I,  I  beg  you  to  drop  my 
name  from  the  list. 

The  election  of  second  term  members  of  the  Executive  was 
then  proceeded  with,  and  resulted  in  the  election  of  Messrs. 
Black,  Breithaupt,  Hig  man,  J.  J.  Wright  and  Kammerer.  New 
members  of  the  Committee  were  then  nominated  as  follows  : 

Ml.  K.  J.  Dunstan  nominated  Mr.  A.  B.  Smith. 

Mr.  F.  H.  Badger  nominated  Mr.  J.  J.  Wright. 

Mr.  Rosebrugh  nominated  Mr.  H.  O.  Fisk. 

Mr.  H.  O.  Fisk  nominated  Mr.  J.  J.  Wright. 

Mr.  J.  Carroll  nominated  Mr.  D.  A.  Stair. 

Mr.  W.  Y.  Soper  nominated  Mr.  J.  Carroll. 

Mr.  Wickens  nominated  Mr.  Kammerer. 

Mr.  Armstrong  nominated  Mr.  Kammerer. 

Mr.  A.  A.  Wright  nominated  Mr.  J.  S.  Knapman. 

Mr.  Yule  nominated  Mr.  George  Black. 

The  meetmg  then  adjourned  for  lunch. 

AFTERNOON  SESSION. 

The  meeting  resumed  at  2.30  p.  m. 

The  result  of  the  ballot  for  new  members  of  the  Committee 
was  announced  bv  the  President  as  follows:  Messrs.  Badger, 
Soper,  Wickens,  Carroll  and  Dunstan. 

The  Piesident  announced  that  he  was  requested  by  Mr.  Hig- 
man to  state  that  the  Governor  General's  electric  launch  would 
be  waiting  them  at  the  first  lock,  under  the  Dufferin  Bridge,  at 
4  in  the  afternoon  and  at  10.30  the  next  morning  and  2.30  Friday 
afternoon. 

The  President  .  We  all  appreciate  the  courtesy  of  His  Excel- 
lency, and  I  have  no  doubt  a  large  number  of  the  members  will 
be  very  glad  to  avail  themselves  of  the  privilege. 

Mr.  McFarlane  :  Under  the  head  of  general  business  I  would 
like  to  bring  up  a  matter  which  I  think  should  be  attended  to. 
We  have  reappointed  Mr.  Mortimer  Secretary-Treasurer,  and 
heretofore  we  have  given  him  an  allowance  of  twenty-five  dollars. 
Now  the  Association  has  increased  largely  in  membership,  and 
the  work  devolving;  on  him  has  also  been  largely  increased, 
therefore  I  think  his  renumeration  should  be  greater.  Certainly 
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it  does  not  anything  like  represent  the  amount  of  work  that  has 
been  done.  1  beg  to  move  that  we  make  the  rumuneration  fifty 
dollars  instead  of  twenty-five.    Seconded  by  Mr.  D.  C.  Dewar. 

The  President  :  The  amount  is  intended  not  as  a  grant  for 
services  but  inore  as  a  compensation  to  Mr.  Mortimer  for  the 
expenditure  that  he  is  actually  put  to  by  reason  of  the  work  in- 
volved, that  is  for  the  time  of  his  typewi iters,  etc.,  and  the 
grants  have  been  in  recognition  of  that  fact. 

Mr.  Higman  :  I  would  suggest  that  the  amount  should  be 
seventy-five  dollars  mstead  of  fifty  dollars. 

Mr.  Mortimer  :  With  all  due  deference  to  Mr.  Higman  and 
thanking  him  for  his  proposition  I  do  not  thmk  the  funds  of  the 
Association  will  warrant  such  a  grant.  I  only  want  it  to  cover 
any  actual  outlay  on  my  part. 

A  vote  of  thanks  was  passed  to  the  Secretary-Treasurer  for 
his  services  during  the  past  year. 

Mr.  Higman  :  The  Association  gives  one  hundred  dollars  to- 
wards a  banquet  to-night.  I  think  the  city  in  which  the  meeting 
is  held  should  meet  all  the  expenses  of  the  meeting,  so  that  the 
Association  would  have  money  to  meet  its  expenditure. 

The  President  then  read  a  letter  from  Mr.  Keeley,  enclosing 
some  remarks  on  Mr.  Dion's  paper,  which  the  President  asked 
Mr.  J.  J.  Wright  to  read,  as  follows  : 

The  writer,  regretting  the  circumstance  of  his  being  called 
away  from  Ottawa  at  the  time  of  the  present  Convention,  desires 
to  be  heard  from  in  regard  to  the  valuable  paper  with  which  Mr. 
Dion  has  favored  the  Association.  It  is  just  such  papers  ds  this 
that  are  calculated  to  beget  amongst  any  body  of  workers  in  a 
new  field  that  fraternal  spirit  of  mutual  advancement  and  ex- 
cellence. No  one  can  gainsay  that  the  Canadian  Electrical  As- 
sociation has  so  far  made  a  fine  record  for  itself  in  this  respect. 
Its  main  object,  as  defined  in  its  constitution,  has  been  adhered 
to  in  a  signal  manner;  and  with  its  inembers  working  hand  in- 
hand  and  comparing  notes  of  their  practical  experience,  there  is 
no  reason  why  we  should  fall  short  of  seeing,  since  they  contain 
such  records,  the  Transactions  of  this  society  taking  rank  with 
the  text  book. 

Mr.  Dion  has,  it  would  appear,  even  in  treating  his  large  and 
interesting  subject  so  thoroughly  yet  briefly,  been  obliged  to  take 
it  for  granted  that  those  of  the  members  especially  concerned 
in  the  matter  are  fully  conversant  with  the  difficulties  inseparable 
from  the  achievement  of  what  he  so  successfully  undertook. — 
Well,  of  course  they  should  be,  and  such  of  us  as  happen  to  be 
in  position  to  appreciate  these  difficulties,  can  afford  to  smile,  a 
little  way  off,  at  those  others  of  us  who  might  perhaps  easily  per- 
suade ourselves  that,  with  the  pointers  he  has  given  us,  we  know 
the  whole  of  it  and  could  go  and  do  likewise.  That's  encourage- 
ment. The  first  unlooked  for  difficulty  is  an  incentive  for  inves- 
tigation; that's  the  way  to  knowledge.  Knowledge  smooths  out 
our  wrinkles  and  we  become  blessed  smilers  with  the  rest.  Now, 
in  this  regard  Mr.  Dion's  paper  speaks  for  itself ;  there  is  a 
world  of  incentive  and  a  world  of  information  contained  in  it  for 
those  who  would  "  mark,  learn,  and  inwardly  digest"  as  we  are 
at  other  times  and  in  other  places  exhorted  to  do  for  our  well- 
being. 

Reverting  now  to  the  text  of  the  paper,  it  would  be  interesting 
to  discuss  amongst  other  points  the  electrical  considerations 
involvent  in  the  described  plan  of  supplying  E.  M.  F.  to  the 
fields  of  a  number  of  direct  current  generators  and  alternating 
current  machines  from  the  operation  of  a  special  or  separate  tur- 
bine, common  to  them  all.  Supposing  the  operation  of  the  tur^ 
bine  IS  kept  within  the  limits  of  the  lowest  water  supply,  so 
that  the  power  is  constant  and  invariable  for  a  given  demand  ;  if 
the  demand  be  increased  or  diminished  by  the  introduction  or 
withdrawal  of  one  of  the  dynamos,  or  a  sudden  change  in  the 
load  on  any  one  of  them,  the  effect  of  this  would  be  felt  in  all  of 
the  fields  until  the  turbine  was  adjusted  to  the  new  requirement. 
But  allowing  this,  if  the  turbme  is  so  governed  that  it  will  tnain- 
tain  a  given  speed,  irrespective  of  the  demand  made  upon  it, 
within  predetermined  limits,  the  changes  could,  perhaps,  take 
place  so  rapidly  4s  to  be  almost  imperceptible.  This  feature, 
taken  in  conjunction  with  the  supplementary  regulators  or 
"  boosters"  whereby  the  drop  in  leads  under  increased  amper- 
age may  be  made  up,  seems  to  simplify  the  matter  of  current 
supply  when  contrasted  with  the  method  in  use  elsewhere  of 
meeting  changes  in  load  on  any  one  dynamo  by  altering  its 
speed  or  the  speed  of  its  special  field  exciter.  But  it  brings  out 
prominently  what  is  the  great  desideratum  of  tlie  hour  ;  the 
thing  needful  to  the  attainment  of  perfection  ;  but  a  thing  that 
with  well  directed  energy  and  inventive  genius  shall  never  be 
described  as  a  "long  felt  want" — that  is  an  automatic  "booster" 
pure  and  simple. 

Another  but  minor  point  in  the  paper  might  perhaps  be 
touched  on.  Mr.  Dion  describes  the  conveiters  of  one  of  these 
systems  consolidated  as  Westinghouse  1000  :  50  volts,  and  of 
another  Royal  1040 :  52  volts.  Presumably  this  is  merely  a 
distinction  without  a  difference,  as  the  ratio  of  conversion  is  the 
same,  and  in  the  latter  part  of  the  paper  it  is  shown  that  the 
1040  voltage  had  been  applied  to  the  whole. 

The  writer  very  much  regrets  this  lost  opportunity  to  listen  to 
what  must  prove  a  very  interesting  and  profitable  discussion  on 
such  a  lively  paper,  and  begs  to  join  his  thanks  with  those  of 
the  members  present,  to  Mr.  Dion  for  this  account  of  his  able 
work  and  valuable  contribution  to  the  transactions  of  the  Asso- 
ciation. 


The  President  :  If  there  is  no  discussion  arising  out  of  Mr. 
Keeley's  memorandum,  and  as  Mr.  .Street,  I  think,  is  not  in  the 
room,  I  will  ask  Mr.  Wickens  to  read  the  paper  written  by  Mr 
James  Milne  of  Toronto,  who  is  unfortunately  unable  to  be 
present  having  been  detained  at  the  last  moment. 

The  paper  was  then  read  as  follows  : 

FROM    THE  COaL  PILE  TO  THE  METER. 
By  James  Milne. 

We  see  so  many  curves  these  days  showing  the  high  efificiency 
of  this  and  the  very  high  efficiency  of  that,  and  so  on,  that  we  are 
apt  to  think  there  is  little  room  for  improvement.  My  intention 
is  therefore  to  trace  from  the  coal  pile  to  the  meter  on  the  con- 
sumers premises,  and  endeavor  to  show  by  means  of  diagrams. 
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calculated  from  different  sources,  the  condition  of  affairs  in  light 
and  power  plants  and  to  see  if  there  is  not  something  that  could 
be  improved  on. 

Chart  I  illustrates  at  a  glance  the  following  :  first,  the  amount 
of  coal  required  to  keep  up  the  pressure  at  the  boilers  without 
delivering  any  to  the  main  steam  pipe.  It  will  be  seen  that  for 
16  hours  about  40  lbs.  are  consumed  and  for  8  hours  it  takes  100 
lbs.  per  hour.  Second,  the  amount  of  coal  required  to  keep  the 
pressure  up  when  steam  is  turned  on  the  main  pipe,  which  is 
equal  to  210  tbs.  hourly.  Third,  the  amount  of  coal  required  to 
keep  the  steam  pressure  up  for  running  the  average  friction  load 
in  summer.  In  this  loafl  I  have  included  the  power  required  to 
run  the  generators  and  charge  the  fields,  but  not  supplying  any 
current  to  the  external  circuit.  Beginning  at  11  p.m.  we  find 
the  average  friction  load  takes  310  lbs.  per  hour  up  to  8:15  a.  m. 
after  that  it  rises  to  420  lbs.  and  continues  at  this  until  noon.  It 
then  decreases  until  12.30,  and  again  rises,  and  at  1.15  it  is  420 
lbs.  and  remains  at  this  until  11  p.m.    Fourth,  the  amount  of 
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coal  used  for  the  average  friction  load  in  the  winter  time.  It 
will  be  observed  that  for  the  same  load  there  is  a  slight  increase 
in  the  coal  consuniption  owing  to  increased  radiation,  conden- 
sation, etc. 

We  are  now  ready  to  supply  current  to  the  external  circuit, 
and  chart  2  illustrates  the  power  as  indicated  at  the  engine  for 
24  hours  run,  summer  and  winter.  The  full  red  line  shows  the 
I  h.  p.  at  the  engine  in  the  summer,  the  dotted  tied  line  the  i  h.  p. 
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in  the  winter,  and  the  full  and  dotted  green  lines  the  i  h.  p. 
available  at  the  service  or  when  the  wires  enter  the  consumer's 
premises.  You  will  observe  as  the  h.  p.  increases  the  distance 
between  the  red  and  green  lines  also  increases.  This  is  ac- 
counted for  by  the  decrease  m  the  efficiency  of  the  external  circuit 
and  also  the  increase  of  the  friction  load,  and  you  will  readily 
understand  that  when  the  load  is  at  Us  lowest  the  distance  be- 
tween these  lines  will  be  a  minimum  and  the  only  time  they 
would  coincide  would  be  when  the  plant  is  shut  down.  The 
peak  in  the  winter  time  is  always  an  interesting  figure  to  those 
in  the  busmess  and  no  doubt  deserves  a  word  or  two,  for  it  is 
generally  about  this  time  that  a  few  words  are  said  in  the  power 
house,  but  whether  they  be  good  or  bad  I  will  leave  that  for 
yourselves  to  conjecture.  I  thought  of  plotting  this  peak  50% 
higher,  but  the  data  I  have  was  not  very  reliable  so  I  concluded 
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it  was  better  to  leave  off  at  the  point  where  it  might  be  mislead- 
ing. According  to  our  diagram  it  is  plotted  for  1200  h.  p.  at  the 
engines  and  we  find  by  looking  at  the  green  line  700  h.  p.  are 
being  registered  at  the  meters,  which  means  by  deducting  the 
correct  amount  for  friction,  losses  in  generators,  etc.,  we  find  a 
loss  of  25%  in  the  line,  or  m  other  words  we  get  at  this  time  an 
efficiency  of  75%  between  switchboard  and  meters.  It  may 
seem  to  you  or  some  of  you  at  least  that  this  is  an  enormous 
loss  and  steps  should  be  taken  to  reduce  it.  When  everything 
is  taken  into  account  I  think  we  will  find  it  cheaper  to  put  up 
with  this  loss  than  try  to  overcome  it.  It  (the  loss)  is  onlv  for  say 
60  days  a  year,  etc.,  for  i  hour  per  day,  making  a  total  of  60 
hours  per  annum.  Now  if  copper  were  put  in  to  reduce  it  we 
know  that  interest,  depreciation,  etc.,  runs  on  continually,  and 
would  in  some  cases  more  than  offset  the  amount  spent  for  the 
extra  coal  consumed  during  this  loss.  It  would  be  an  e.isy  mat- 
ter to  calculate  the  amount  spent  on  coal  to  make  up  this  loss 
and  see  how  much  copper  it  would  be  equivalent  to,  even  taking 
the  whole  amount  as  interest  on  the  investment. 

On  diagram  I  we  showed  the  coal  consumption  per  hour 
necessary  to  keep  up  the  steam  pressure  to  run  the  engines  and 
generate  current  up  to  the  switchboard.  We  now  come  to  chart 
3,  which  shows  the  amount  consumed  when  running  as  indicated 
on  chart  2.  The  part  in  section  shows  the  increase  for  the 
winter  load,  and  in  this  we  have  again  an  interesting  diagram 
which,  when  calculated  out,  shows  very  clearly  the  effects  of 
forcing  boilers.  By  comparing  the  run  made  between  10  a.  m. 
and  12  noon,  and  that  made  between  5  and  6  p.  m.  in  the  winter 
time,  we  find  there  is  an  increase  of  75%  in  the  amount  of  coal 
burned  per  horse  power  per  hour,  which  certainly  shows  that 
forcing  boilers  is  far  from  being  economical.  Diagram  4  shows 
the  amount  of  coal  consumed  per  square  foot  of  grate  surface. 
Beginning  at  11  p.  m.  we  have  22  lbs.  This  continues  up  to  7 
a.  m.  when  a  change  over  is  made  which  reduces  the  amount  to 
9  lbs.  for  a  short  time.  It  then  gradually  increases  until  10  a.  ni. 
when  we  get  a  fraction  over  17  lbs.  At  12  noon  it  dimitiishes 
to  15,  and  we  again  find  at  3  p.  m.  it  is  the  same  as  from  10  to 
12,  viz.  17  lbs.  From  3  to  5  it  averages  16  lbs  ,  and  at  6  it  has 
reached  9  lbs.  From  7  to  9  it  increases  from  9  to  15  lbs.  and 
continues  at  15  lbs.  for  1  Yz  hours.  The  part  in  sections,  as  in 
the  other  diagrams,  shows  the  difference  between  the  summer 
and  winter  loads.  The  two  peaks  show  the  amount  burned  per 
foot  of  grate  surface  on  two  different  sets  of  boilers.  On  one  it 
will  be  seen  that  43  lbs.  per  foot  are  consumed  and  32  lbs.  on 
the  other,  and  to  my  mind  shows  that  they  are  going  for  all  they 
are  worth. 


In  calculating  the  amount  of  coal  consumed  per  foot  of~heating 
surface  I  find  at  the  most  economical  load  "322  lbs.  are  burned, 
and  the  most  uneconomical  load,  between  5  and  6  p.  m.  in  the 
winter,  it  is  as  high  as  "9  lbs.  per  square  foot. 

Let  us  now  see  what  economy  we  are  getting  from  the  boilers. 

Summer  : 

Total  water  evaporated  for  24  hours  =  201,600  lbs. 

'25''^°°  =8.07  lbs.  water  evaporated  from  temperature  of  feed 

or  210  which  is  equivalent  to  8'32  lbs.  from  and  at  212°  per  lb. 
coal.  Allowing  10%  ash  which  is  not  excessive  and  compares 
favorably  with  the  average  of  the  data  I  have  received  from 
different  plants,  we  get  8-97  from  temperature  of  feed  or  9-24  lbs. 
from  and  at  212°  pei  lb.  combustible. 
Winter  : 

Total  water  evaporated  per  24  hours  =  276,343  lbs. 
276  ^4.^ 

-  '  '"^  ••^  =7'5  lbs.  from  temperature  of  feed  or  200°  which  is 
36,000 

equivalent  to  7*9  from  and  at  212°  and  allowing  the  same  per- 
centage of  ash  we  get  8'34  lbs.  from  200°  and  878  lbs.  from  and 
at  212°  per  lb.  combustible. 

In  the  summer  time  we  have  stated  that  an  evaporation  of 
8'32  lbs.  per  lb.  of  coal  is  obtained  and  taking  the  coal  at  12875 
B.  T.  U.  we  get  a  theoretical  evaporation  of  13.32  lbs.  water  per 
lb.  of  coal  from  and  at  212°.  This  agrees  fairly  well  .vith  any  of 
the  tables  giving  the  thermal  units  of  heat  of  the  grade  of  coal 
burned. 

Theoretical  evaporation  =  13.32 lbs.  actual  evaporation  =  8.32. 

Efficiency  therefore  is  =  62,47  %>  or  say  62.50. 
We  are  all  moie  or  less  acquainted  with  the  first  law  in  Ther- 
modynamics, which  may  be  stated  thus  :  Heat  and  mechanical 
energy  are  mutually  convertible,  a  unit  of  heat  corresponding  to 
a  certain  fixed  amount  of  work  called  the  mechanical  equivalent 
of  heat.    We  can  can  calculate  the  mechanical  equivalent  of  the 


coal  pile  thus 


12,875     772  X  25,000 


24  X  60  X  3300 


—  =  5229  h.  p. 


.  •.  5229  X  .6247  =  3266.5  h.  p.  available  at  the  stop  valves  of 
the  boilers,  which,  if  all  were  utilized,  would  give  us  3.1  h.  p.  per 
lb.  of  coal  per  hour,  or  a  little  over  .31  lb.  coal  per  h.  p.  per  hour, 


H  — 

St 

M 

— 

'  \ 

L 

— 

-J 

/ 

4 

r  — 

1 

-4. 

■f  — 

^3' 

4n 

a  result  which  with  the  greatest  refinement  in  engineering  has 
not  yet  been  attained  in  practice,  and  I  think  I  am  safe  in  say- 
ing never  will. 

We  will  now  calculate  the  efficiency  of  the  steam  : 

Average  steam  pressure,    125  lbs.  absolute. 

Average  exhaust  pressure,   20  lbs.  " 

Water  per  h.  p.  per  hour,     28  lbs. 

Tempeiature  of  feed,  210' Fah.  (Summer). 

Temperature  of  water  before  entering  heater,  40°. 

125  lbs.  abs.  =  1 187  units.    Feed  water  raised  from  40°  to 

210"  =  170°  by  heater. 

.-.   1187  -  170  =  1017  Thermal  units  of  heat  expected  per 

pound  of  steam. 

1                I              •            ^017  X  28 
1  hernial  units  per  i  h.p.  per  minute  =  ■  ^         =  47^. 


60 


474 


.09  or  9  %  efficiency. 


Taking  the  temperature  of  the  feed  at  210  and  that  of  the 
steam  at  344',  we  get 


344 


805 


=  .168,  or  an  efficiency  of  16.8% 


if  same  were  a  perfect  engine  working  between  the  limits  of  the 
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temperature  344"  and  210".  Therefore  the  relative  efficiency  be- 
tween the  perfect  engine  and  the  above  is 


By  the  above  reasoning  we  get  an  efficiency  of  9%  of  the 
total  power  available  at  stop  valves  of  boilers  : 
3266.5  X  '09  =  293.98  h.p. 
our  actual  h.p.  is  230  or  78.23'/„  of  293.98 
.  ".    .9  X  .7823  =  .070407  or  a  fraction  over  7°/„ 
represents  the  efficiency  of  engine  to  boiler,  and  calculating  to 
coal  pile,  we  get  an   efficiency   of   .625  x  .09  x  .7823  =  .625  x 
.070407  =  .044,  or  a  net  efficiency  of  4.47o- 

We  also  find  from  actual  results  that  a  mechanical  efficiency 
of  82.3%  is  obtained  from  the  engines  ;  that  is  to  say,  it  takes 
17.7%  to  overcome  friction  and  run  generators  up  to  speed. 

Therefore  the  power  available  for  running  the  generators  is 

230X. 823=  189.29  h.p. 
Efficiency  of  generators  not  less  than  92%, 

.■.    189.29  x  .92=  174  14  h.p.  available  for  sending  out  to 
ihe  line,  and  from  ijoiler  to  switchboard  we  have 
.09  X  .7823  X  .823  x  .92  =  .0533 
174.14 

or  briefly,   ^^^^^   =-0533,  or  5^%  efficiency, 

and  going  back  to  coal  pile  we  get  .0533  x  .1247  =  . 0333  or  3'/i% 
efficiency. 

We  have  got  one  more  item  to  take  into  consideration  to 
complete  our  calculations,  and  that  is  the  efficiency  of  the  exter- 
nal circuit,  which  is  in  the  summer  time  85%.  Therefore  the 
total  h.p.  available  at  the  meter  on  the  premises  of  the  consumer 
is  174.14X  .85=  147  h.p.  fully,  or  more  accurately  3266  x  .09  x 
.7823  x  .823  X  .92  X  .85  =  148  h.p. 

The  net  efficiency  from  boiler  to  meter  is 
148  . 

^^  =  .0453  or  4.53% 
and  from  coal  pile  to  meter  we  get  .0453  x  .6247  =  .0283  or  2.83%. 
From  the  above  we  get  the  following  results  : 


Power  for  running  generators   100 

Power  available  at  switchboard   92 

Power  available  at  meter   78.20 

Efficiency  of  the  electrical  apparatus,  including  outside  cir- 
cuit  =  78  1-5  %. 

Engine   100 

Available  for  generating  current   83.3 

Available  at  switchboard   75-72 

Available  at  meter   64.35 

The  commercial  efficiency  from  engine  to  meter  is  64.35%. 

Boiler  equivalent   100 

Indicated  h.p.  at  engines   7.04 

Available  for  generating  current  ,  5.79 

Available  at  switchboard   5.33 

Available  at  meteis   4.53 

The  efficiency  therefor  from  the  boilers  to  the  meter  is  4  53%. 

Coal  pile  equivalent   100 

Available  at  stop  valves  of  boiler   62.47 

Indicated  h.p.  at  engine   4.4 

Available  for  generating  current    3.62 

Available  at  switchboard   3.33 

Available  at  meter   2.83 


The  above  extended  results  apply,  as  has  already  been  stated, 
to  the  summer  load,  but  as  the  results  from  the  winter  load  are 
practically  the  same,  I  need  not  take  up  your  time  going  over 
them. 

We  see,  therefore,  that  the  electrical  end  shows  up  exceeding- 
ly well.  For  every  too  h.p.  at  the  engine,  82.3  are  utilized  for 
generating  current,  and  75.77  of  these  are  sent  out  to  the  line, 
which,  although  it  could  be  improved  on,  leaves  very  little  to  be 
gained  by  any  new  invention  or  alteration  that  may  hereafter 
be  made. 

Regarding  the  steam  end,  there  can  be  no  doubt  that  consid- 
erable attention  has  been  paid  to  it,  and  it  is  still  receiving  more. 
Yet  it  does  not  alter  the  fact  that  it  is  here  where  we  get  the 
worst  showing.  When  some  of  the  great  scientists  arrive  at 
the  method  of  abstracting  electricity  direct  from  the  coal  pit 
or  even  the  boiler  without  the  intervention  of  the  steam  engine, 
better  results  may  be  obtained. 

I  see  in  some  of  the  engineering  papers  that  evaporation  con- 
densers are  coming  into  use  and  are  being  applied  to  plants 
that  have  heretofore  been  running  non-condensing.  This  is  a 
step  in  the  right  direction  and  as  no  more  water  is  used 
than  that  required  for  steam  purposes,  parties  at  present  hav- 
ing to  pay  for  their  water  might  find  this  a  profitable  invest- 
ment, inasmuch  as  a  vacuum  of  from  22 "  to  26"  is  reaoily  obtain- 
ed, in  fact,  guaranteed  by  the  builders. 

Mr.  Breithaupt :  I  have  listened  with  much  pleasure  to  the 
reading  of  this  paper  ;  no  doubt  it  is  of  very  great  interest  to 
those  engaged  in  running  electric  plants.    As  to  criticism  of  this 


paper  I  am  really  not  in  a  position  to  critise  it.  The  facts  seem 
to  have  been  derived  from  actual  experiment.  The  total  effi- 
ciency from  the  coal  pile  to  the  meter  of  82.3  is  extremely  small. 
Of  course  we  all  know  it  is  small,  but  it  is  a  matter  of  some  con- 
gratulation, we  think  that  the  electric  end  is  the  economical 
part  of  the  transformation  of  the  enei'gy.  This  -  is  a  good  show- 
ing and  it  is  a  matter  which  engineers,  especially  those  engaged 
in  this  kind  of  work  should  be  pleased  with.  The  efficiency  of 
the  electrical  apparatus  we  have  cannot  be  very  much  improved 
and  there  is  no  doubt  that  high  efficiencies,  that  will  be  enough 
higher  to  make  a  difference  at  all  worth  while,  will  be  difficult  to 
get.  I  do  not  see  that  we  can  expect  a  bettei'  showing  than  we 
have  here.  I  would  like  to  ask  whether  the  experiments  which 
led  to  this  paper  were  from  non-condensing  engines. 

Mr.  Wickens  :  All  high  speed  non-condensing  engines — no 
economies,  simply  a  feed  water  heater,  working  with  the  exhaust 
steam. 

Mr.  Bieithaupt  :  I  think  it  would  be  a  matter  of  some  interest 
to  make  a  comparison  between  the  results  derived  from  these 
and  from  condensing  engines,  and  the  difference  might  be  as- 
certained by  simply  introducing  the  relative  units  for  the  en- 
gines. In  that  way  we  could  arrive  pretty  fairlv  at  what  result 
we  could  expect  when  running  condensing  engines. 
I  see  Mr.  Milne  speaks  in  the  last  part  of  his  paper  of 
evaporation  condenseis  coming  into  use.  I  would  like  to 
hear  from  anybody  who  has  had  experience  with  them.  I 
know  a  little  about  them  but  have  had  no  practical  experience. 
I  think  the  Association  is  very  much  indebted  to  Mr.  Alilne  for 
his  paper,  and,  as  Mr.  Keeley  says,  it  is  certainly  papers  of  this 
kind  which  are  of  the  greatest  value  to  the  Association.  The 
scientific  papers  are  undoubtedly  also  of  very  great  value,  but 
papers  of  this  kind,  where  you  get  the  actual  experience  of  dif- 
ferent men  in  electric  light,  railways,  &r.,  by  comparison,  is 
where  the  Association  can  be  of  incalculable  benefit  to  its  mem- 
bers. I  therefore  move  that  a  hearty  vote  of  thanks  be  tendered 
to  Mr.  Milne  for  his  paper  ;  seconded  by  Mr.  Wright  and  car- 
ried. 

The  following  paper  was  then  read  by  Mr.  Street : 

SUGGESTED  FORMS^IN  ELECTRIC  LIGHT  .-VCCOUNTING. 
By  D.  R.  Street. 

There  is  no  system  of  accounting  that  cannot  in  some  particulars 
be  improved,  and  there  is  no  accountant  who  cannot  increase  his 
knowledge  by  comparing  methods  with  his  fellow  accountant ; 
therefore,  in  placing  this  paper  before  the  members  of  the  Cana- 
dian Electrical  Association,  the  writer  does  not  claim  for  his  sys- 
tem superiority  over  all  others,  but  the  various  forms  referred  to  herein, 
having  been  found  to  work  most  satisfactorily,  and  hailing  been  adopted  by 
the  Ottawa  Electric  Company,  after  long  and  varied  experiments  and  care- 
ful comparisons  with  other  systems,  it  occurred  to  the  writer  that  many  of 
these  forms  would  prove  of  some  value  to  others,  as  they  undoubtedly  have 
to  the  Ottawa  Company  in  dealing  with  its  employees  and  its  3,000 
customers. 

A  paper  of  this  kind  is  somewhat  tedious,  therefore  full  explanations  must 
to  a  certain  extent  be  sacrificed,  to  avoid  too  great  length.  For  the  same 
reason  the  writer  must  confine  himself  to  some  of  the  most  important  forms, 
leaving  out  a  number  of  minor  but  decidedly  labor-saving  ones. 

For  the  purpose  of  this  paper  the  forms  are  classified  under  the  following 
heads.  The  writer  begs  to  draw  special  attention  to  the  system  of  meter 
reading  and  of  keeping  meter  customers'  accounts,  which  is  quite  different 
from  that  used  by  other  companies. 

A.  Applications  and  Contracts  for  the  Supply  of  Light  and  Power. 

B.  Requisitions  for  and  Ordering  Supplies. 

C.  Orders  for  Construction  and  Repair  Work. 

D.  Time  Returns  and  Pay  Sheets^ 

E.  Lamp  Records. 

F.  Collection  of  Revenue.  Commercial  Lighting,  Arc  and  Incandescent, 
(weekly  collections)  ;  Meter  Lighting,  Reading  of  Meters,  Keeping  and 
Rendering  Accounts. 

G.  Cash  Book,  Accounts  Payable  Register,  and  Vouchers. 

APPLICATION'S  AND  CONTRACTS  FOR  THE  SUPPLY  OF  LIGHT,  POWER,  ETC. 

Applications  for  light,  power,  etc,  should  be  made  in  writing  and  on 
printed  forms,  therefore  applicants  are  required  to  fill  in  one  of  the  follow- 
ing blanks : — 

Form  I.  Incandescent  Lighting,  Commercial  System. 

Figure  2.  Incandescent  Lighting,  Meter  System. 

Form  3.  Arc  Lighting. 

Forni  4.  Supply  of  Current  for  Power  and  Heating, 
which   forms  require    no    explanation,  except   that   they' are  intended 
to  take  the  place  of  more  formidable  documents,  which  customers  are  often 
afraid  to  sign. 

Upon  the  acceptance  by  the  company  of  any  such  application,  it  assumes 
the  form  of  a  contract,  and  immediately  separate  woik  orders  are  made  out 
for  service  connections,  supply  of  lamps  and  meters  (if  necessary),  the  num- 
ber of  such  orders  being  recorded  on  the  fare  of  the  contract,  which  is  ihen 
entered  in  the  proper  register  and  filed  away.  By  a  strict  adherence  to  the 
rule  of  obtaining  an  application  on  the  proper  form  from  every  customer, 
and  of  not  issuing  orders  for  services,  etc.,  until  it  is  received,  it  will  be  im- 
possible for  any  one  to  obtain  light  without  a  record  appearing  in  the  books 
of  the  company,  and  a  glance  at  a  contract  will  show  what  has  been  done, 
as  well  as  what  remains  to  be  done  in  the  particular  case. 

requisitions  for  anp  ordering  supplies. 
Requisitions  for  Supplies,  (Form  5.) 

ist.  This  form  is  used  by  the  storekeeper  and  the  heads  of  departments, 
to  notify  Ihe  General  Superintendent  that  supplies  are  needed. 

2nd.  The  General  Superintendent  then  orders  goods,  (as  hereafter  des- 
cribed) entering  on  the  face  of  the  requisition  the  date  of  such  order,  and 
returns  the  requisition  to  the  sender. 

3rd.  The  sender  holds  the  requisition  until  the  goods  arrive  and  are 
checked,  when  he  returns  it  to  the  Superintendent  with  a  report  upon  it  of 
proper  goods  having  been  received  in  good  condition. 

4th.  The  Superintendent  then  stamps  upon  the  face  of  the  order  in  copy 
(impression)  book,  the  date  of  receipt,  together  with  a  note  of  the  particular 
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branch  of  work  or  the  department  to  which  goods  are  chargeable,  and  files 

the  requisition  away. 

Orders  fok  Supplies,  (Form  6). 

These  order  blanks  are  printed  in  copying  ink,  and  an  impression  is  kept 
in  ihe  copy  book,  the  number  of  the  page  upon  which  it  is  copied  being  en- 
tered on  the  order  as  the  order  number. 

When  the  requisition  is  returned  to  the  Superintendent  with  certificate  of 
goods  received,  the  copy  of  order  in  the  book  is  stamped,  "  Goods  Received, 
date  ." 

When  a  bill  for  supplies  is  received  it  is  checked  by  turning  up  the  copy 
of  the  order,  and  if  this  copy  is  stamped  "  Goods  Received,"  and  ihe  prices 
are  right,  the  account  is  certified  and  the  copy  of  the  order  is  then  stamped 

"  Certified,  dale  "  thus  avoiding  any  possibility  of  certifying  twice 

to  an  account  for  the  same  goods.    The  series  of  forms  used  under  this 
head  have  the  effect  of  making  any  errors  extremely  improbable. 
Order  on  Storekeeper,  (Form  7). 

This  blank  is  used  by  linemen  and  wiremen  in  obtaining  from  the  store- 
keeper materials  required  for  their  work.  It  is  usually  filled  in  by  the  work- 
man and  signed  by  the  foreman.  Upon  delivery  of  goods  the  store-keeper 
stamps  this  order,  "  Goods  Delivered,"  (with  date),  initials  same,  and  then 
places  it  upon  a  file  which  goes  to  the  entry  clerk  for  charging  purposes. 

The  object  of  the  particular  form  used  is,  of  course,  to  save  writing  for 
the  workmen,  who,  as  a  general  rule,  do  not  take  to  writing  very  kindly. 

ORDERS  FOR  CONSTRUCTION  AND  REPAIR  WORK. 

In  order  that  work  requiring  material  and  labor  should  be  promptly  and 
carefully  attended  to,  and  that  accurate  returns  should  be  received  at  the 
office  for  charging  purposes,  the  following  forms  are  used  : — 

No.  8.  Notice  to  Superintendent  of  Construction  for  Work  Required. 


being  checked  with  time  slips,  (Form  12)  are  handed  to  the  General  Super- 
intendent for  his  certificate  as  to  correctness  in  rates  of  wages,  etc. 
Form  14 — Pay  Rolls. 

The  pay  roll  is  made  up  from  the  different  time  sheets.  One  feature  of 
this  roll  is  that  a  number  is  given  each  name,  and  this  number  appears  be- 
fore the  name  and  again  before  the  place  of  signature,  which  lessens  the 
chances  of  signatures  being  put  in  the  wrong  line,  or  wrong  amounts  being 
paid,  and  again,  keeps  the  roll  clean,  a  man  iiot  having  to  run  his  finger 
along  the  line  to  find  the  proper  place  to  receipt.  The  expenditure  distri- 
bution, covering  the  amount  of  pay  roll  and  obtained  from  time  slips 
(Form  12)  is  endorsed  on  the  back,  ready  for  journal  entry. 

lamp  records. 
Form  15 — Book — Lamps  Received. 

In  this  book  entries  are  made  of  all  lamps  received,  with  date,  showing 
from  wheie  received  as  well  as  the  different  candle  power. 
Form  16 — Book — Lamps  Given  Out. 

In  this  book  is  entered  each  day  from  lamp  slips,  all  lamps  given  out, 
showing  to  whom  given,  candle-power,  etc.,  and,  together  with  Form  15, 
is  balanced  every  month,  which  balance  must  agree  with  the  inventory  of 
lamps  taken  at  the  same  time. 

Form  17 — Lamp  Memo  Slip. 

This  slip  is  used  as  a  requisition  on  the  storekeeper  for  lamps  given  out, 
and  also  to  show  to  what  departments  such  lamps  are  chargeable.    At  the 
end  of  each  day  entries  are  made  in  the  lamp  book  from  these  slips. 
Form  18 — Daily  Lamp  Report. 

This  report  is  for  the  use  of  the  office  and  is  made  up  every  morning  from 
the  lamp  book,  and  checked  from  the  slips  of  the  day  before.    It  is  particu- 
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No.  9.  Order  from  the  .Superintendent  of  Construction  to  his  foreman. 

No.  10.  General  Order  for  Inside  Work  (for  file  in  office). 

No.  II.  General  Order  for  Inside  Work  (duplicate  of  above)  for  foreman. 

Nos.  8  and  9  are  for  line  and  outside  work  exclusively,  the  former  being 
issued  from  the  office  to  the  Superintendent  of  Construction,  upon  receipt 
of  which  he  issues  the  latter  to  his  foreman,  and  keeps  No.  8  on  file  until 
the  work  is  executed,  when  he  reports  labor  and  materials  used,  signs  it  and 
hands  it  to  the  entry  clerk  for  charging. 

Nos.  10  and  11  are  for  inside  work,  repairs,  delivery  of  lamps,  etc..  No. 
II  being  simply  a  duplicate  of  No.  10.  It  is  written  at  the  same  time, 
being  put  together  alternately  in  pads,  and  transfer  paper  being  used  be- 
tween them.  No.  10  (the  original)  is  kept  on  file  in  the  office,  and  No.  11 
is  handed  to  the  foreman  of  wiremen  ;  both  bear  the  same  number.  When 
the  work  is  done,  a  full  report  of  labor  and  materials  is  made  on  the  back, 
when  it  is  returned  to  ihe  office  and  checked  with  the  original  (No.  10)  and 
handed  to  the  entry  clerk  for  charging. 

Keeping  the  original  order  on  file  in  the  office  until  the  work  is  completed 
enables  any  officer  to  see  for  himself  if  an  order  has  been  given,  should 
doubt  arise,  and  by  proin[)tly  checking  off  when  the  returns  come  in,  any 
unnecessary  delay  in  the  execution  of  work,  as  well  as  failure  to  report  labor 
and  materials  to  be  charged,  are  easily  delected. 

time  returns  and  pay  rolls. 
Form  12— Employees'  Time  Slip. 

The  employees'  time  slip  is  for  the  use  of  wiremen  and  linemen  to  report 
daily  their  own  time  and  where  and  at  what  they  were  working.  Fhese 
forms  must  be  filled  in  and  handed  into  the  office  by  each  man,  at  the 
close  of  each  day,  which  gives  the  office  time  returns  independent  of  those 
furnished  by  the  foremen  or  chiefs  of  departments  ;  besides,  these  slips  are 
used  for  the  distribution  of  charges  in  the  general  pay  roll. 

Form  13  -Time  Sheet. 

The  sheets  are  used  by  the  foremen  or  chiefs  of  departments  to  make 
time  returns,  every  half  month,  of  all  men  under  them.    These  sheets,  after 


larly  useful  in  show^ing  at  all  times  the  number  of  lamps  on  hand,  and  also 
in  distributing  the  lamps  given  out  among  the  different  accounts  to  which 
they  are  properly  chargeable. 

The  accurate  keeping  of  lamp  recoids  is  a  matter  of  considerable  import- 
tance,  and  the  system  exemplified  by  the  series  of  forms  above  described  has 
been  found  entiiely  satisfactory. 

collection  of  revenue — COMMERCIAL  LIGHTING,  INCANDESCENT 
AND  ARC. 

Form  19 — Register  of  Weekly  Collections. 

This  register  contains  the  names  of  all  customers  who  piy  weekly,  together 
with  the  addres.ses  and  particulars  of  charges.  Each  customer  is  given  a 
number,  and  the  book  is  so  arranged  that  names  need  only  be  written 
every  26  weeks,  extra  pages  being  bound  in  that  fold  over  to  the  customer's 
number  (see  specimen  herewith).  At  Ihe  beginning  of  each  week  the 
amount  due  is  brought  forward  in  the  first  column,  and  receipt  tickets  are 
made  out  (see  form  20)  for  each  customer  and  given  to  the  collector.  At 
the  end  ol  each  week  the  second  column,  "  Amount  Paid,"  and  third  column, 
"  Delinquents,"  are  entered  up  from  collector's  statement,  (Form  21)  and 
the  total  of  the  last  two  columns  must  agree  with  the  first  column,  and  so 
on  from  week  to  week,  the  total  in  delinquent's  column  being  brought  for- 
ward each  time,  which  shows  at  a  glance  the  amount  owing  by  any  cus- 
tomer. 

Form  20— Collector's  Receipt  Ticket,  with  Stub. 

These  tickets  are  made  out  at  the  beginning  of  each  week  from  collection 
register,  and  handed  to  the  collector,  who,  upon  pavment,  hands  the  re- 
ceipt part  to  the  customer  and  retains  the  stub. 
Form  21— Statement  of  Weekly  Collections. 

The  collector  each  day  enters  up  this  sheet  from  stubs  of  receipts,  and  at 
the  end  ot  each  week  returns  statement  to  the  oflSce.  The  total  collections 
should  agree  with  the  cash  given  in,  and  the  total  collections  plus  the  total 
of  delinquents  should  agree  with  the  total  of  tickets  given  in. 

I'oRM  22  -Auc  Light  Report,  (Private  Lights). 

This  blank  is  for  the  use  of  arc  light  patrolmen  and  is  entered  up  each 
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day  and  handed  into  the  office  at  the  end  of  each  week,  and  contains  the 
report  of  the  number  of  private  hghts  burning  each  night,  with  any  remarks 
necessary.  The  charging  into  registt-r  of  arc  weekly  collections  is  made 
from  this  report. 

Form  23 — Arc  Light  Receipt  Ticket. 

This  torm  is  for  the  same  pui  pose  as  No.  20,  but  it  is  used  exclusively 
for  arc  lighting  customers,  an  exact  copy  of  the  patrolman's  report  being 
placed  on  the  stub,  for  reference,  in  case  of  dispute  with  any  customer  as 
to  correctness  of  charge  against  him. 

collection  of  revenue — reading  of  meter.s,  keeping  and 
rendering  meter  accounts. 
Forms  24-25 — Meter  Readings. 
From  experience  it  has  been  found  that  where  the  actual  putting  down  in 


If  the  system  of  numbering  each  meter  is  adopted  (as  hereafter  described) 
much  time  can  be  saved,  as  it  is  then  only  necessary  to  report  this  number, 
together  with  the  surname  of  customer,  with  copy  of  dial,  when  returning 
meter  readings  to  the  office,  the  Christian  name  or  Initials  and  address 
bemg  unnecessary. 

Form  26— Meter  Customer  Register,  (Copyrighted  '94  anp  95). 

This  book  requires  very  little  explanation,  being  a  ledger  with  a  column 
each,  for  meter  date,  meter  reading,  lighting,  meter  rent,  cash  paid  and 
balance,  and  for  which  book  the  writer  claims  a  number  of  advantages. 

istly.  The  saving  of  space,  two  lines  only  being  used  each  quarter.  A 
half  page  of  this  ledger  will  last  six  years  with  quarterly  reading.s. 

andly.  All  readings,  payments  and  balance  due  can  be  seen  at  a  glance, 
which  means  a  great  saving  of  time,  and  makes  quite  easy  a  comparison  of 
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figures  of  meter  readings  was  done  outside  of  the  office,  a  number  of  mis- 
takes occurred,  particularly  when  obliged  to  send  out  inexperienced  men, 
and  then  it  is  impossible  to  enquire  into  any  suspected  error,  without  send- 
ing out  to  re-read  the  meter,  but  the  form  herewith  overcomes  this  trouble. 
It  is  a  copy  of  the  dial  of  the  meter,  requiring  simply  the  copying  of  the 
position  of  the  hands,  which  any  man  of  fair  intelligence  can  readily  do. 
The  reading  is  then  reduced  to  figures  in  the  office.  Should  any  doubt 
arise  as  to  the  correctness  of  any  account,  the  copy  of  the  meter  dials  can, 
in  a  moment,  be  turned  up  for  checking. 

Form  24  is  a  fac-simile  of  the  Schallenberger  (Westinghouse)  dial,  and  is 
for  the  use  of  this  style  of  meter  only,  while  Form  25  can  be  used  for  either 
Schallenberger,  Slattery  or  T.  H.  meters. 


the  cost  of  one  year's  lighting  with  another  when  asked  for  by  a  customer, 
a  thing  of  frequent  occurrence.  Anyone  who  has  seen  the  old  style  of  ob- 
long book,  with  rulings  for  quarterly  entries,  which  necessitated  the  carry- 
ing forward  of  readings  and  balances  every  quarter,  will,  I  think,  grant  the 
superiority  of  this  book.  A  regular  index  must  t^e  kept  for  the  register, 
but  in  posting  meter  readings  this  index  need  not  be  used,  if  the  meter  in 
the  house  of  each  customer  is  numbered  with  the  ledger  folio  of  the  cus- 
tomer and  the  number  reported  with  each  meter  reading.  This  plan  will 
be  found  to  save  much  time,  both  in  reading  meters  and  posting  ;  in  fact, 
by  experience  it  has  been  found  that  with  this  numbering  plan,  posting  can 
be  done  in  exactly  one-half  the  time  as  when  having  to  look  up  an  index 
for  names. 
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Forms  27-28 — Meter  Accounts. 

Form  27,  which  is  patented,  will  be  found  to  be  a  particularly  good  one, 
and  much  appreciated  by  customers.  It  has  at)  exact  copy  of  the  meter 
for  present  and  previous  readings,  which  permits  customers  checking  the 
readings  themselves. 

Form  28  is  applicable  to  either  watt  or  ampere  readings,  and  when  there 
are  a  very  large  number  of  customers,  its  use  may  be  found  to  save  much 
time. 

A  colored  envelope  is  used  when  sending  out  meter  accounts,  and  is  found 
useful  by  customers  in  enabling  them  to  easily  pick  out  their  light  account 
from  among  other  papers. 

general  books. 

Form  29— Cash  Book. 

This  book  is  nothing  out  of  the  ordinary,  being  on  the  principle  of  a 
journal  cash  book,  with  separate  columns.  On  the  debit  side  the  cash  at 
time  of  receipt  is  distributed  among  the  different  revenue  accounts,  and  a 
similar  distribution  of  disbursements  is  made  on  the  credit  side,  the  totals 
of  different  columns  being  posted  in  the  general  ledger  under  their  respec- 
tive headings  at  the  end  of  each  month. 
Form  30 — Accounts  Payable  Register, 

This  book  is  for  the  sub-division  of  all  bills  to  be  paid  and  their  distribu- 
tion to  the  different  expense  or  other  accounts  to  which  they  are  properly 
chargeable.  The  principal  advantage" of  this  system  is  that  amounts  owing 
appear  properly  distributed  in  the  expenditure  of  the  month,  during  which 
they  have  been  incurred,  regardless  of  the  time  when  they  are  paid, 
the  amount  at  the  credit  of  " Accounts  Payable"  account  representing  at 
all  times  the  total  of  accounts  outstanding. 
Form  31 — Voucher. 

This  blank  is  an  ordinary  account  form  with  endorsements  on  back  for 
distribution  of  amount.  All  the  accounts  paid  are  entered  under  this  cover, 
the  original  invoices  being  usually  attached  inside.  When  the  account  is  en- 
tered in  accounts  payable  register,  the  amount  is  distributed  in  accordance 
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our  own  office  and  regular  accounts  made  up.  Another  collec- 
tor goes  round  to  collect  the  accounis  ;  if  there  is  anything  left 
unpaid  it  is  carried  forward.  We  endeavor  to  collect  every 
month.  With  regard  to  the  statement  for  the  works,  we  do  not 
have  to  take  charging  and  delivery  accounts  in  that  way.  With 
reference  to  the  giving  out  of  material  for  wiring,  we  do  not  use 
such  an  elaborate  system,  because  it  is  not  necessary.  All  we 
do  is  when  a  wire  man  goes  out,  we  weigh  the  wire  that  he 
takes  with  him  and  weigh  it  again  when  he  comes  back,  and  the 
difference  of  course  is  charged  up.  We  also  have  an  account  of 
the  number  of  rosettes,  lamps,  sockets,  &c.,  which  are  charged 
up  to  the  individual.  We  have  an  account  for  every  customer 
and  we  can  turn  up  every  man's  account  and  see  what  he  has 
had,  the  amount  of  wire,  &c.,  and  the  amount  received  for  wir- 
ing, and  we  know  how  we  stand  at  any  time.  Also,  if  any  ad- 
ditional lamps  have  been  put  in,  the  date,  &c.  We  can  see  the 
number  of  lights  originally  installed  and  the  amount  received. 
In  addition  to  that  I  make  up  a  diagram  for  every  man's  house, 
showing  the  mains  in  the  house  where  the  lights  are  placed,  and 
thus  keep  a  full  record  of  the  work  done,  so  that  it  can  be  turned 
up  at  any  time.  Of  course  at  our  central  station  we  charge  up 
the  amount  of  fuel,  &c.,  every  month,  and  an  account  is  kept  of 
everything  that  is  used — oil,  matches  and  everything — for  of 
course  we  alvvays  keep  a  coal  oil  lamp  in  case  of  accident. 
A  column  is  devoted  to  each  article,  we  do  not  of  coiirse  expect 
an  accident,  but  it  is  as  well  to  prepare  for  it.  If  you  want  a 
correct  account  you  must  have  everything  or  nothing.  We  also 
have  a  monthly  account  carried  forward  everv  month  and  at  the 
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with  the  endorsement  on  the  back.  When  paid  it  is  filed  away  as  a  voucher. 
An  index  is  kept  for  accounts  payable  register,  that  enables  one  to  find  any 
account,  paid  or  unpaid,  at  a  moment's  notice. 

In  conclusion,  the  writer  sincerely  trusts  that  the  forms  and  descriptions 
herewith  may  prove  of  interest,  and  possibly  of  use  to  some,  and  that  their 
discussion  may  bring  out  new  suggestions  which  may  be  of  general  benefit. 

Mr.  Armstrong  :  I  think,  gentlemen,  we  will  all  agree  that 
this  is  a  very  valuable  paper,  and  of  peculiar  inteiest  to  mana- 
gers and  accountants  of  large  stations  ;  however,  there  is  a  class 
of  stations  to  which  this  system  would  scarcely  apply,  on  account 
of  the  cost  of  carrying  it  out.  I  have  several  times  been  asked 
by  managers  of  small  companies,  who  are  just  starting  in  busi- 
ness, to  furnish  them  with  a  system  of  books,  forms,  &c.  I  am 
not  an  accountant  myself,  and  I  would  be  very  glad  to  know  if 
any  member  of  the  Association  could  furnish  us  with  a  simple 
system,  suitable  for  small  plants  where  there  is  no  great  multi- 
plicity of  accounts. 

Mr.  A.  A.  Wright  (Renfrew)  :  As  Mr.  Armstrong  points  out, 
this  syslein  of  Mr.  Street's  is  more  applicable  to  large  than  to 
smaller  plants  throughout  the  country.  Perhaps  some  member 
of  the  Association  wo'jld  make  some  suggestion  with  regard  to 
a  system  applicable  to  small  companies.  With  regard  to  Mr. 
Street's  sys'em,  we  have  not  really  had  time  to  go  through  the 
forms,  but  they  seem  to  be  very  applicable  to  large  plants  such 
as  the  Ottawa  ?21ectric  Company,  but  they  do  not  seem  to  apply 
to  small  stations.  .Still  I  have  no  doubt  if  one  could  go  through 
them  a  great  many  of  them  would  be  found  very  useful.  In  tny 
own  place  we  do  not  collect  every  week  as  they  do  here.  We 
collect  every  first  of  the  inonth.  Our  man  has  a  book  printed 
by  ourselves,  with  dials  the  same  as  here.  One  man  goes  round 
and  takes  all  the  readings,  and  then  they  are  reckoned  up  at 


close  of  the  year  by  adding  it  up,  we  have  a  statement  for  the 
year  which  will  show  the  ainount  of  profit  or  loss,  as  the  case 
may  be.  We  owe  a  vote  of  thanks  to  Mr.  Street  for  his  able 
paper,  and  I  am  only  sorry  that  I  have  had  no  time  to  go  over 
it  so  as  to  be  able  to  discuss  it  intelligently. 

Mr.  Breithaupt  :  I  beg  to  second  the  vote  of  thanks.  I  have 
had  an  opportunity  of  going  over  the  papers  in  detail,  and  Mr. 
Street  has  also  kindly  shown  me  his  books.  I  think  his  system  of 
book-keeping  throughout  is  a  very  good  one.  As  to  applying  the 
system  to  smaller  plants,  I  think  those  engaged  in  running  a 
smaller  or  any  sized  plant  almost,  can  learn  very  much  from  Mr. 
Street's  paper.  There  are  some  forms  that  might  be  elitninated. 
The  Meter  Reading  Form  is  a  very  good  thing  because  it  takes 
the  record  of  the  meter  dial  just  as  it  is  and  thus  avoid  mistakes 
just  where  they  usually  occur.  The  Consumer's  Ledger  which 
Mr.  Street  keeps  is  an  exceedingly  valuable  book,  the  meter 
readings  and  everything  being  shown  so  that  the  state  of  the 
consumer's  account  can  be  seen  at  a  glance.  I  think  it  is  a 
book  that  all  companies  whether  they  have  meter  accounts  or 
not  should  keep.  In  my  own  case  I  keep  it  as  an  adjunct  simp- 
ly for  checking  accounts.  We  render  accounts  monthly,  and  if 
any  discounts  are  given  they  are  shown  in  a  separate  column 
so  by  looking  at  the  Consumers  Ledger  at  any  time  we  can  see 
the  state  of  that  man's  accotint.  Another  book  I  keep  -s  the 
Consumer's  Register,  and  in  this  I  keep  an  abstract  of  the  ac- 
counts. I  have  the  first  column  for  arrears  another  for  the 
amount  used,  another  for  gross  amount  due,  the  fourth  for  dis- 
counts, ,nnd  the  fifth,  total  amount  owing  by  that  consumer  at  that 
time,  columns  six  and  seven, amounts  paid  and  date  when  paid.  In 
keeping  accounts  in  that  way,  which  is  something  on  the  same 
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principle  as  Mr.  Street  has  outlined,  but  not  quite  so  elaborate, 
you  have  the  accounts  so  that  you  can  refer  to  them  and  tell  at 
a  glance  the  state  of  any  account.  I  think  we  are  all  much  in- 
debted to  Mr.  Street,  and  I  beg  to  second  the  vote  of  thanks.  . 

Mr.  A.  A.  Wright  :  Is  the  number  of  the  meter  put  down  on 
the  account  that  is  sent  out  ? 

Mr.  Street  :  The  meter  accounts  are  sent  out  every  two 
months.  We  have  two  systems  of  accounts — one  the  meter  sys- 
tem and  the  other  the  commercial  or  weekly  collection  system. 
In  fact,  here  we  find  it  impossible  to  read  every  month  on  the 
larger  meters.  We  disregard  to  a  certain  extent,  the  number  of 
the  meter,  that  is  the  factory  number ;  of  course  there  is  a  record 
of  that  in  the  Consumer's  Ledger.  The  ledger  folio  is  put  on 
each  meter,  that  is,  when  a  meter  is  placed  the  ledger  number  of 
that  man's  account  is  put  upon  that  meter.  When  the  man  that 
reads  the  meter  bnngs  his  report,  he  brings  that  number  which 
enables  us  to  turn  up  the  account  without  looking  at  the  index. 
We  simply  put  up  a  label  on  the  meter  with  the  ledger  number. 

The  vote  of  thanks  was  then  carried. 

The  President  :  We  will  now  adjourn  in  order  to  take  ad- 
vantage of  the  courtesy  of  the  Governor  General  in  placmg  his 
electric  launch  at  the  disposal  of  the  members  of  the  Association. 

The  meeting  then  adjourned  till  the  next  morning. 


will  be  seen  by  what  here  follows,  having  reference  to  the  accompanying 
figure,  which  represents  an  instrument  that  originated  with  the  writer,  and 
WRS,  some  little  while  back,  put  to  a  practical  and  highly  satisfactory  test  on 
one  of  our  regularly  quadruplexed  lines  : 


THIRD  DAY. 

MORNING  SESSION. 
The  President  :  The  first  order  of  business  this  morning  is 
the  reading  of  the  remaining  papers.  I  will  ask  Mr.  y.  J.  Wright, 
of  Toronto,  to  read  the  two  papers  composing  the  group  pre- 
pared by  Mr.  D.  H.  Keeley,  of  Ottawa,  who  is,  unfortunately, 
absent  from  the  city,  and  therefore  unable  to  read  the  papers 
himself. 

Mr.  Wright  then  read  the  following  papers  : 

A  NON-INTERFERENCE  DIPLEX  RELAY. 
By  D.  H.  Keeley. 

Any  who  have  given  attention  to  the  subject  of  quadriiplex  telegraphy 
will  be  more  or  less  familiar  with  the  difficulty  that  has  been  encountered 
in  obviating  interference  between  the  sides  when  both  are  actuated,  at  the 
moment  of  current  reveisal  in  the  polar  system,  or  at  the  moment  of 
transition  from  extremes  of  current  strength  in  the  straight  system  ;  and  it 
will  perhaps  be  interesting  to  examine  what  is  herein  presented  as  an 
absolutely  reliable  bit  of  non-interfering  mechanism  in  that  particular. 

To  cover  the  ground  comprehensively  yet  briefly,  in  order  to  establish  the 
essential  dissimilarity  of  the  polar  and  straight-current  systems,  and  at  the 
same  time  to  make  the  adaptability  of  this  new  instrument  to  either  plan 
clearly  obvious,  let  it  be  stated  that  a  quadruplex  system  is  a  duplexed 
diplex.  The  duplev  is  simply  an  arrangement  of  the  signalling  instruments 
at  each  end  of  the  line  in  such  a  way  as  to  render  them  unaffected  by  cur- 
rents outgoing  while  free  to  respond  to  currents  incoming,  thus  affording  a 
means  for  simultaneous  transmission  in  opposite  directions,  while  the 
diplex  is  an  arrangement  of  apparatus  for  simultaneous  transmission  in  the 
same  direction.  If  two  keys  can  be  arranged  to  transmit  distinctive  cur- 
rents in  a  circuit  common  to  both,  and  if  two  receivers  can  be  arranged  to 
respectively  respond  to  these  currents  without  confusion,  we  have  a  diplex; 
and  any  such  system  suitably  duplexed  affords  a  quadruplex. 

It  was  first  ot  all  ascertained  that  two  keys  could  be  arranged  in  many 
different  ways  to  satisfactorily  transmit  distinctive  currents  for  diplex  trans- 
mission. For  instance,  one  would  transmit  a  current  of  low  strength  ;  the 
other  a  current  of  high  strength  ;  while  both  together  would  produce  an  in- 
termediate current.  Hence  it  could  be  known  at  the  receiving  end  whether 
one  or  other,  or  both,  of  the  keys  were  being  manipulated.  By  another 
plan  one  key  operated  to  reverse  the  polarity  of  a  current  that  was  always 
presented  to  the  line,  and  the  other  key  acted  to  increase  or  decrease  the 
strength  of  that  current  ;  so  that  in  this  case  also  it  could  be  told  at  the 
distant  end  which,  or  if  both,  of  the  keys  were  in  action.  The  designing  of 
suitable  receivers  to  respond  to  these  key  motions  was,  however,  another 
matter.  In  the  first  described  method  one  of  the  receivers  responded  all 
right  to  the  intermedirtte  or  the  high  strength  of  current,  and  so  followed  the 
motions  of  the  proper  key ;  but  the  receiver  that  was  intended  to  respond 
to  the  currents  of  low  and  intermediate  strength  was  of  course  subjected  to 
the  current  of  high  strength,  and  there  the  difficulty  came  in.  The  robleni 
was  how  to  render  it  irresponsive  to  strong  currents  while  it  was  responsive 
to  weak  ones,  and  a  step  towards  the  solution  of  it  was  the  employment 
of  an  auxiliary  lever  hung  in  such  a  way  as  to  hold  the  armature  lever  in 
an  intermediate  position  between  its  limiting  stops  when  attracted  by  the 
weaker  currents ;  the  strong  current  when  applied  would  carry  it  beyond 
the  intermediate  position,  so  that  with  no  current,  or  with  maximum  cur- 
rent, the  lever  would  be  in  one  or  other  of  its  extreme  position^.  The 
local  circuit  being  completed  only  when  the  lever  was  in  the  intermediate 
position,  the  sounder  should  only,  according  to  this  arrangement,  respond 
to  the  low  and  intermediate  currents  ;  but  it  was  found  inadequate 
because  of  a  brief  contact,  completing  the  sounder  circuit,  that  obtained 
in  the  passage  of  the  armature  lever  between  its  extreme  limiting  stops 
every  time  the  strong  current  was  applied  or  withdrawn. 

According  to  the  second  plan,  for  diplex  transmission,  one  of  the  re- 
ceivers was  polarized  and  it  responded  all  right  to  the  reversals  effected 
by  the  proper  key  irrespective  of  the  current  strength,  while  the  other  re- 
ceiver was  a  neutral  relay  adjusted  to  respond  to  the  currents  of  high 
strength  transmuted  by  its  corresponding  key.  In  tfiis  operation,  how- 
ever, almost  as  great  a  difficulty  as  in  the  other  case  presented  itself ; 
because  the  action  of  reversal  of  the  transmitted  current  momentarily 
cancelled  the  magnetism  in  the  core  of  the  neutral  relay,  and  in  the  act 
of  recording  a  signal  the  armature  lever  of  the  latter  was  liable  to  Sail  away 
and  thus  produce  false  effects  and  mutilation. 

Seeing  now  what  and  where  the  difficulty  was,  it  is  easy  to  conceive  there 
was  greater  promise  of  finding  means  for  bridging  over  the  brief  interval  of 
non-magnetism  in  the  neutral  relay,  than  for  rendering  a  receiver  of  low 
adjustment  irresponsive  to  strong  currents  as  required  in  the  first  described 
case;  so  it  came  about  that  greater  attention  was  paid  to  the  solution  of 
that  problem,  and  the  outcome  of  it  all  is  the  standard  polar  quadruplex 
now  everywhere  in  use.  The  other  problem,  however,  was  not  left  to  neglect, 
for  it  was  conceived  that  if  the  straight  or  three  current  plan  could  be  suc- 
.  cessfuUy  operated,  it  would  be  feasible  to  construct  a  sextuplex  system  with  it. 
by  simply  adding  the  polarized  relay  and  reversing  key  of  the  other  method. 

Whether  this  conception  is  to  be  realized  should  not  now  long  remain  an 
open  question — for  the  problem  of  the  straight  current  diplex  is  solved,  as 


In  the  receiver  R'  an  auxiliary  electro  magnet  Lm,  wound  to  produce  a 
considerable  counter  e.  m.  f . ,  is  placed  directly  behind  the  relay  armature 
so  as  to  act  thereupon  in  opposition  to  the  main  circuit  coils  m.  In  the 
normal  condition,  with  no  current  traversing  m.  the  armature  lever  is  held 
against  its  back  stop  by  a  light  retractile  spring  in  the  usual  way.  When  a 
weak  current,  say  the  minimum,  traverses  m,  the  armature  lever  is  attracted 
to  the  intermediate  position,  this  closes  the  circuits  of  both  Lm  and  S'  ;  the 
retractile  power  (that  is,  what  the  magnetic  attraction  in  this  case  becomes) 
of  Lm  is  delayed  by  its  own  counter  e.  m.  f.  until  the  attraction  of  m  has 
grown  sufficient  to  retain  the  armature  in  the  position  to  which  it  was 
drawn,  so  the  closed  circuit  of  S'  remains  undisturbed.  The  same  action 
attends  the  intermediale  current ;  .so  S' responds  to  the  minimum  and  in- 
termediate currents.  When  the  maximum  current  traverses  m,  the  armature 
lever  is  carried  from  its  intermediate  position,  and  S'  opens,  but  the  circuit 
through  Lm  remains  uninterrupted.  If  the  current  again  decreases,  the 
lever  returns  to  its  intermediate  position,  and  S'  closes ;  but  if  the  maximum 
current  is  entirely  withdrawn,  the  armature  lever  will,  in  consequence  of  the 
steady  pull  exertf-d  on  it  by  Lm,  be  drawn  sharply  back  to  its  rear  limiting 
stop.  And  if,  when  the  armature  is  resting  in  the  latter  position,  the  maxi- 
mum current  is  applied  to  m,  the  armature  lever  will  pass  directly  over  to 
the  front  limiting  stop,  in  consequence  of  the  counter  e.  m.  f.  of  Lm  robbing 
it  of  any  retractile  power  during  its  passage  across  the  contacts  in  the  inter- 
mediate position.  There  is,  therefore,  no  hindrance  to  the  forward  move- 
ment of  the  armature,  and  there  is  an  acceleration  of  its  movement  rear- 
ward ;  hence  the  maximum  current  can  be  applied  and  withdrawn  at 
pleasure,  without  in  any  way  affecting  the  local  circuit  by  which  the  sounder 
S'  is  operated. 

Assuming  the  action  of  this  instrument  to  be  understood  in  the  light  of 
the  foregoing,  it  will  be  perceived  that  if  it  were  employed  as  the  neutral  re- 
lay in  the  polar  diplex,  the  local  connections  might  be  so  modified  that  the 
sounder  S'  would  not  be  affected  by  the  current  reversals,  while  it  would  be 
responsive  to  the  increment  key. 

A  PERCENTAGE  METHOD  FOR  CIRCUIT  MEASUREMENTS. 
By  D.  H.  Keeley. 

As  in  the  operation  of  Ohm's  law  the  dimension  of  anv  one  of  the  three 
quantities,  E.M.F. ,  resistance  and  current,  is  readily  determinable  when  the 
other  twoare  known  (E  =  RxC;  R  =  ,^,  C  =  S);  and  as,  from  the  relation- 
ship thus  established  between  th-^se  quantities,  an  applied  E.M.F.  is  seen 
to  be  expended  or  absorbed  in  direct  proportion  to  the  resistance  in  its  path, 
the  current  in  any  single  circuit  must  needs  be  uniform  in  all  parts,  and 
therefore  varies  inversely  as  the  resistance  of  the  entire  circuit. 

It  is  clear,  of  course,  that  the  resistance  of  any  portion  of  a  single  circuit 
necessarily  comprises  a  certain  percentage  of  the  whole  ;  and  it  ought  there- 
fore to  follow,  in  view  of  the  foregoing,  that  the  mere  observation  of  the 
effect  (the  variation  of  current)  produced  in  any  circuit  by  the  introduction 
and  withdrawal  of  a  known  resistance,  should  afford  an  indication  of  the 
measurements  of  that  circuit. 

The  elemental  feature  thus  developed  is  interesting,  as  enabling  one  to 
make  measurements  of  any  circuit  by  means  of  either  a  volt-meter  of  low 
range,  or  an  ampere-meter,  adapted  both  for  direct  and  alternating  currents; 
and  such  a  method  might  prove  useful  where  both  of  these  instruments  and 
regular  resistance  measuring  apparatus  are  not  readily  at  command. 

The  adaptation  of  a  volt-meter  to  this  end  is  set  forth  hereunder  ;  an  ob- 
vious modification  would  produce  the  same  results  from  ampere-meter 
readings  : 


r 


J 


Apparatus  :  A,  B,  two  known  resistances  included  in  the  circuit  to  tie 
tested  ;  Vni,  volt-meter  shunted  around  it. 

Readings;  (Potential  difference  between  terminals  of  A) : — 
Volts  with  B  cut  out  =  say  20 
Volts  with  B  cut  in    =  say  16 
Difference  4 

Interpretation:  The  current,  or  the  proportion  of  the  applied  E.M.F. 
expended  in  it,  and  therefore  in  all  other  parts  of  the  circuit,  has  in  this 

_   ,,  I  i  \  IOO\ 

case  fallen  \  \  =  20  per  cent.,  in  consequence  of  the  introduction  of  B  ; 

and  because  the  current  is  inversely  proportional  to  the  resistance  in  any 
circuit,  the  current  goes  down  in  this  case  exactly  as  the  resistance  goes  up  ; 
so  the  resistance  B  evidently  comprises  20  per  cent,  of  the  total  resistance  of 
the  circuit. 

From  the  data  thus  obtained  the  following  deductions  may  be  made  : 

MEASUREMENTS  OF. THE  CIRCUIT. 

(A  =  say  5  ohms  ;  B  =  sdy5ohms.) 


With  A  and  B  included; 


Resistance 
B^-2o; 
or 

5-r  '20  =  25  ohms 
E.M.F.  and  Current 
Volts  in  A-^  A, 
or  i6-=-5=3'2  amperes. 


Whence, 


25-(A-hB) 
or 

I  25-10= 
[ohms  amperes 

I    25    X    3-2  = 


With  A  and  B  eliminated. 


IS  ohms'!  80 

I   =  ^  "33  amp . 

80  volts  J 
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Mr.  A.  B.  Smith  :  If  there  is  to  be  no  discussion  on  these 
papers  I  would  like  to  move  a  vote  of  thanks  to  Mr.  Keeley. 
It  is  a  matter  of  regret  that  the  Executive  were  not  able  to  get 
these  papers  distributed  earlier.  If  we  had  been  able  to  do  so 
we  would  have  had  some  discussion  on  them.  I  have  much 
pleasure  in  moving  a  vote  of  thanks. 

Mr.  Kammerer  :  As  an  old  telegrapher,  having  been  out  of  it 
five  years,  I  may  say  this  is  beyond  what  I  was  used  to  handling. 
In  1888,  when  the  Canadian  Pacific  Railway  line  was  completed 
to  Vancouver,  we  had  through  the  use  of  the  instruments  de- 
scribed conversations  between  Montreal  and  Vancouver,  which 
at  that  time  was  considered  a  great  achievement. 

The  vote  of  thanks  was  carried. 

The  President  :    The  next  order  of  business  is  the  presenta- 
tion of  a  paper  by  Mr.  Hartman,  of  Peterboro',  who  is  also  un- 
able to  attend  in  person.    I  will  therefore  ask  Mr.  Armstrong  to 
•   read  it. 

Mr.  Armstrong  ;  I  wish  to  say  before  starting  to  read  this 
paper  that  it  is  a  matter  of  particular  regret  to  Mr.  Hartman 
that  he  is  unable  to  be  present.  Unfavorable  circumstances 
have  made  it  simply  impossible'for  him  to  do  so. 

Mr.  Armstrong  then  read  the  paper  : 

SOME  MODERN  ALTERNATING  CURRENT  APPARATUS. 
By  H.  T.  Hartman. 

It  is  only  about  eight  years  since  the  advent  of  alternating  apparatus 
into  the  field  of  practical  incandescent  lighting.  Up  to  that  time  the 
only  methods  in  practical  use  were  the  series  system,  the  two-wire  con- 
stant potential  system,  and  the  Edison  three-wire  system  and  its  varia- 
tions, all  using  direct  current. 

The  series  system,  under  which  name  may  be  included  the  various 
series  multiple  devices,  was  crude  and  objectionable  on  account  of  the 
high  potentials  introduced  into  the  consumer's  premises,  and  the  impos- 
sibility of  cutting  out  lamps  except  in  groups.  The  dynamo  attendant 
had  no  very  accurate  means  of  knowing  when  a  lamp  broke,  and  if  no 
additional  resistance  was  interposed,  the  rest  of  the  lamps  on  that  circuit 
were  subjected  to  an  undue  strain,  which  shortened  their  lives  materially. 
Moreover,  when  such  a  resistance  was  put  in  circuit  to  compensate  for 
the  breakage  of  a  lamp,  it  represented  a  constant  waste  of  energy.  For 
these  and  other  obvious  reasons,  the  series  systems  were  never  very  ex- 
tensively used. 

The  multiple  systems,  two  and  three-wire,  are  excellent  in  every  re- 
spect, but  are  of  only  limited  application  in  the  present  state  of  the  art 
of  incandescent  lamp  making.  Where  the  territory  to  be  covered  is  not 
too  gieat  and  the  consumers  too  scattered,  the  three-wire  system  is  still, 
to  my  mind,  not  only  the  most  economical  and  satisfactory  in  operation 
for  lighting  purposes,  but  it  is  also  the  cheapest  to  install. 

However,  the  alternating  current  system  sprang  almost  at  a  bound 
into  favor  with  central  station  men,  because  the  use  of  high  potentials 
in  the  street  Imes  so  lowered  the  copper  losses  per  lamp  that  it  became 
perfectly  practical  to  locate  the  stations  at  a.  considerable  distance  from 
the  centre  of  distribution,  where  land  was  cheap,  fuel  convenient,  or 
water  power  available.  It  also  became  possible  to  supply  customers  on 
the  outskirts  of  the  town  who  could  not  have  been  reached  by  either  of 
the  direct  current  multiple  systems,  except  by  an  expenditure  for  copper 
which  could  afford  no  adequate  return. 

But  the  alternating  system  had  some  faults  which  gradually  became 
painfully  evident. 

First,  the  loss  from  the  centre  of  distribution  to  the  lamp  on  the  con- 
sumer's premises  was  from  three  to  five  per  cent,  greater  than  in  the  di- 
rect current  systems,  on  account  of  the  drop  in  the  transformer.  This 
gave  bad  regulation  at  the  lamps,  and  as  the  alternating  system  was 
generally  installed  with  an  eye  to  lowest  first  cost  rather  than  economy 
of  operation,  there  were  no  pressure  lines  from  the  centre  of  distribu- 
tion, when  there  was  such  a  centre  at  all,  so  that  the  dynamo  man  regu- 
lated the  pressure  by  the  light  of  nature,  all  of  which  had  a  very  bad 
effect  on  the  life  of  the  light  of  art. 

Second — A  transformer  had  to  be  installed  for  practically  every  con- 
sumer, and  as  the  capacities  in  lights  of  the  various  transformers  did  not 
always  agree  with  the  capacity  of  the  consumer,  the  central  station  was 
compelled  to  have  considerably  greater  capacity  in  transformers  than  in 
lights  actually  installed.  As  the  transformer  was  of  low  efficiency  when 
under-loaded,  and  caused  a  constant  wasteful  drain  on  the  station  when 
not  loaded  at  all,  it  began  to  be  evident  that  the  stations  were  in  the  pe- 
culiar position  of  making  money  on  the  efficient  load  between  five  and 
ten  o'clock  p.m.,  and  losing  it  on  the  inefficient  load  the  rest  of  the  night. 

These  evils  have  been  remedied  by  the  use  of  modern  transformers, 
giving  low  loss  from  no  load  to  full  load,  by  putting  more  copper  in  the 
street  lines  and  distributing  it  to  better  advantage,  by  the  use  of  alterna- 
tors properly  compounded  so  as  to  exactly  compensate  for  the  loss  in  the 
mains  and  feeders,  and  by  the  use  of  the  three-wire  system  of  secondary 
distribution.  This  latter  has  the  very  great  advantages  of  lessening  the 
number  of  transformers,  permitting  the  use  of  large  units,  which  are 
more  efficient  at  all  loads,  and  have  a  much  smaller  leakage  current  on 
open  circuit  in  proportion  to  the  number  of  lights  capacity  than  the 
smaller  sizes.  Moreover,  the  use  of  the  three-wire  system  insures  a  much 
greater  average  load  on  the  transformers  than  the  old  method,  and  re- 
duces the  total  transformer  capacity  required. 

Third — Inductional  troubles  began  to  be  experienced  on  long  lines. 
This  subject  has  been  enveloped  in  such  an  air  of  mystery,  and  so  dis- 
guised with  sine  curves  and  their  variations,  harmonic  functions  and 
technical  names,  that  the  average  central  station  man  is  apt  to  think 
that  there  is  no  use  in  attempting  to  understand  it. 

The  fundamental  facts  are  quite  simple.  In  the  first  place,  a  flash  or 
current  in  one  of  two  parallel  wires  tends  to  induce  an  answering  flash 
in  the  other  wire,  opposite  in  direction  and  tending  to  stop  the  current 
.  in  the  first  wire.  If  the  current  in  the  first  wire  becomes  uniform,  that 
in  the  second  ceases,  but  if  it  simply  rises  and  then  falls  again,  the  flash 
induced  in  the  second  wire  will  first  tend  to  prevent  the  starting  of  a 
current  and  then  to  prevent  its  sto|)page.  If  both  wires  are  carrying 
alternating  currents  from  one  dynamo,  they  act  in  the  same  way  upon 


each  other,  each  tending  to  slightly  raise  or  lower  the  pressure  of  the 
other. 

If  the  two  circuits  belong  to  two  different  dynamos,  which  are  not 
exactly  in  phase,  the  effect  of  one  upon  the  other  will  be  to  first  increase 
and  then  diminish  the  pressure,  according  as  the  currents  are  in  the 
same  or  in  opposite  directions.  This  effect  is  called  mutual  induction 
and  gives  rise  to  very  objectionable  flickering  of  the  lights. 

It  may  be  reduced  (a)  by  reducing  the  number  of  alternations  per 
minute  ;  (b)  by  placing  the  two  lines  of  each  circuit  as  close  together  as 
possible  and  as  far  from  any  other  circuit  as  possible  ;  (c)  by  crossing 
the  lines  of  one  circuit  at  the  middle  of  the  line,  the  effect  on  one  half 
being  counteracted  by  the  effect  on  the  other  half 

If  a  direct  current  be  passed  through  a  coil  of  wire,  the  difference  of  po- 
tential across  the  terminals  of  that  coil  will  be  equal  to  the  current  mul- 
tiplied by  the  resistance. 

If  an  alternating  current  is  applied  to  the  terminals  of  the  said  coil, 
a  considerably  greater  difference  of  potential  will  be  required.  This 
effect  is  caused  by  the  fact  that  the  passage  of  a  current  through  the  coil 
induces  a  magnetic  flux  in  it,  and  when  this  flux  is  increased  or  dimin- 
ished, an  electromotive  force  is  induced  in  the  wire  in  such  a  direction 
as  to  tend  to  prevent  the  change  by  opposing  the  current  causing  it. 
This  is  called  self  induction,  and  is,  of  course,  present  in  any  ordinary 
two-wire  circuit,  which  is  only  a  coil  of  one  turn.  In  other  words,  it 
vastly  increases  the  loss  in  the  line  and  consequently  interferes  seriously 
with  regulation  if  present  in  a  lighting  circuit.  It  increases  with  the 
frequency,  the  length  of  circuit,  the  current  and  the  distance  between 
wires. 

In  order  to  lessen  these  two  sources  of  trouble,  the  tendency  has  been 
to  decrease  the  frequency  in  alternators,  and  in  most  of  the  later  ma- 
chines the  standard  is  only  about  one-half  of  what  it  used  to  be.  The 
speeds  have  been  greatly  reduced  and  the  use  of  laminated  magnet  cores 
have  materially  lessened  the  heating  and  consequent  loss  of  power  due 
to  eddy  currents.  The  character  and  quality  of  insulation  has  been 
greatly  improved.  For  example,  the  use  of  oil  in  transformers  not  only 
aids  in  the  radiation  of  heat,  thereby  increasing  the  capacity,  but  also 
acts  as  an  efficient  insulator  itself,  especially  in  resisting  puncture  by  an 
induction  or  lightning  spark,  and  in  immediately  closing  any  gap  which 
might  be  made  by  this  or  other  causes. 

In  armatures  the  core  used  to  be  elaborately  insulated,  while  the  coils 
had  only  their  cotton  wrapping.  Now  the  insulation  is  applied  to  the 
coil  where  it  is  needed,  and  the  core  is  only  insulated  where  it  is  neces- 
sary to  protect  the  coil  from  mechanical  injury  and  in  certain  places 
where  additional  electrical  protection  is  required. 

The  use  of  slotted  armatures  and  machine-wound  armature  coils, 
which  are  readily  removed  and  duplicated  if  necessary,  has  resulted  in 
compactness,  solidity  of  construction  and  durability  far  exceeding  the 
older  types. 

Much  has  been  said  of  the  two  and  three-phase  systems,  and  they 
have  come  into  great  prominence  on  account  of  the  magnitude  of  recent 
transmission  schemes.  Both  are,  however,  subject  to  the  serious  disad- 
vantage that  the  circuits  must  be  kept  balanced.  Otherwise  one  arma- 
ture circuit  is  liable  to  be  overloaded,  and  as  any  adjustment  of  the  field 
to  give  proper  voltage  on  that  circuit  will  give  very  different  results  on  the 
others,  the  regulation  is  bad.  The  question  of  balancing  circuits  is  far 
worse  than  in  the  case  of  an  Edison  three-wire  plant,  for  in  that  case 
three  wires  are  run  to  every  installation  of  over  six  lights,  but  in  the 
case  of  the  polyphase  circuit  you  are  practically  limited  to  balancing  one 
transformer  against  another,  and  the  shutting  down  of  a  few  transform- 
ers on  one  side  of  the  system  would  make  a  serious  difference  of  poten- 
tial. This  objection,  of  course,  does  not  hold  where  the  load  consists 
principally  of  motors. 

The  monocyclic  system,  however,  has  all  the  advantages  of  the  poly- 
phase system,  combined  with  the  simplicity  of  single  phase.  There  is 
no  trouble  about  balancing  circuits,  the  lights  being  taken  from  the 
main  circuit  only.  Only  two  wires  need  to  be  run  for  lighting,  the  third 
being  required  only  where  power  is  used.  The  three-wire  system  may 
be  used  for  secondary  distribution,  an  additional  small  transformer  being 
required  if  power  is  needed.  The  motors  are  better  than  the  best  direct 
current  shunt  wound  machines,  both  in  efficiency  and  speed  regulation, 
while  the  construction  is  such  that  it  is  almost  impossible  to  injure  them 
either  mechanically  or  by  overload. 

The  field  consists  of  iron  laminations  built  up  like  an  armature  core, 
only  the  teeth  project  from  the  inner  instead  of  the  outer  periphery. 
The  coils  are  machine  wound  and  overlap  in  such  a  manner  as  to  sup- 
port each  other  at  the  ends  outside  of  the  core  in  a  very  rigid  and  sub- 
stantial manner.  They  are  held  in  place  by  wooden  wedges  driven 
into  grooves  in  the  teeth.  The  lines  from  transformers  are  led  to  these 
field  coils  direct,  and  have  no  connection  whatever  with  the  armature. 
The  latter  is  wound  in  three  closed  circuits,  consisting  of  massive  bars, 
in  which  currents  are  induced  by  flow  of  current  in  the  fields.  The 
poles  in  latter  shift  progressively  forward  with  each  phase,  thus  exerting 
a  powerful  and  uniform  torque  on  the  armature. 

Each  of  the  armature  circuits  has  a  German  silver  resistance  in  series 
with  it  at  the  moment  of  starting,  in  order  to  give  large  starting  torque 
without  excessive  current.  As  soon  as  the  machine  has  reached  its  nor- 
mal speed  these  resistances  are  short  circuited  by  means  of  a  sliding 
collar  keyed  to  the  shaft  and  moved  by  a  small  handle  at  the  side  of  the 
motors.  There  are  no  brushes,  no  commutators,  no  moving  contacts  of 
any  kind,  and  the  only  moving  wires  carry  only  very  low  potentials,  in 
no  way  connected  with  the  circuit,  and  are  so  imbedded  in  the  core  as 
to  be  practically  indestructible  except  by  means  of  an  axe. 

The  sub-division  of  the  field,  winding  into  many  sections,  has  two 
great  advantages.  It  affords  great  radiating  surface  and  excellent  ven- 
tilation, thus  enabling  it  to  carry  heavy  overloads  temporarily  without 
damage,  and  it  also  lessens  the  difference  of  potential  between  adjacent 
coils,  thus  reducing  the  chances  of  a  burn-out  to  a  minimum.  More- 
over, there  is  no  cumbersome,  troublesome  starting  rheostat  to  take  up 
valuable  sjiace  and  serve  as  a  fire-trap. 

In  short,  this  is  the  ideal  motor  in  simplicity,  compactness,  efficiency 
and  durability,  and  it  does  not  require  the  gift  of  prophecy  to  foretell 
the  doom  of  the  direct  current  motor,  with  its  many  faults  and  frailties 
and  the  succession  of  its  new  rival.  ' 

"  Le  Roi  est  mort,  vive  le  Roi." 
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Mr.  Medbury  :  I  am  glad  the  writer  has  referred  to  the  use 
of  the  three-wire  system  for  secondary  mains.  I  have  been 
under  the  impression  for  some  time  that  the  advantages  to  be 
derived  from  the  apphcation  of  the  three  wire  system  to  second- 
ary mains  have  been  somewhat  exaggerated.  There  seems  to 
be  a  widespread  and  deep  conviction  that  there  are  some  ad- 
vantages especially  peculiar  to  the  use  of  the  three  wire  system 
for  secondary  mains  which  are  not  possessed  by  the  two  wire 
system  for  secondary  mains.  After  carefully  considermg  the 
matter,  I  am  under  the  impression  that  in  almost  every  installa- 
tion that  I  have  seen  where  the  three  wire  system  of  secondary 
mains  is  used,  that  with  the  same  number  of  transformers  in- 
stalled on  the  two  wire  system  there  would  have  been  at  least 
the  same  results  obtamed  as  to  regulation  of  drop  of  tension  as 
in  the  three  wire  system  and  no  greater  expenditure  for  copper, 
if  as  much.  I  have  thought  that  possibly  some  of  my  premises, 
in  reaching  the  conclusion  which  I  have,  may  be  erroneous  ;  for 
that  reason  there  would  naturally  exist  a  doubt  as  to  the  correct- 
ness of  the  conclusion.  It  seemed  proper,  therefore,  to  lay  be- 
fore this  Association  both  the  premises  and  the  conclusion  in 
order  that  if  there  was  an  error  it  might  be  discussed  and  the 
right  conclusion  reached.  If  in  error  I  should  certainly  wish  to 
be  corrected,  and  most  frankly  desire  to  learn  my  mistake.  I 
think  the  three  wire  system,  direct  current,  only  applicable  to 
large  private  plants  like  large  factories.  I  think  in  such  cases 
from  direct  current,  it  is  advisable  to  mstall  a  three  wire  plant. 
Take  the  Parliament  Buildings  here  for  instance.  For  them  to 
install  their  own  plant  the  three  wire  system  is  the  best,  although 
the  Government  have  at  Moncton,  on  the  Intercolonial  Railway, 
an  alternating  current  plant  supplying  lights  throughout  the 
yard.  In  fact,  if  you  get  over  half  a  mile,  the  alternating  cur- 
rent simply  distances  your  direct  current  plant  and  the  direct 
current  plant  for  price  is  not  in  it.  Turnmg  to  the  next  page — 
I  notice  he  says,  "the  loss  from  the  centre  of  distribution  to  the 
lamp  on  the  consumer's  ptemises  was  from  3  to  5  per  cent, 
greater  than  in  the  direct  current  systems  on  account  of  the  drop 
in  the  transformei,"  evidently  "drop  in  potential"  is  meant.  He 
could  not  have  meant  the  loss — you  make  the  loss  whatever  you 
desire.  It  is  entirely  conventional.  It  seems  to  me  there  is 
something  to  be  guarded  against  there.  The  idea  that  that 
would  be  the  loss  is  erroneous.  We  can  make  the  loss  in  the 
alternating  system  as  little  as  in  the  direct  current  systems.  I 
will  notice  a  matter  with  regard  to  carrying  different  pressure 
lines  on  the  circuit.  Pressure  lines  are  not  very  expensive.  I 
have  visited  stations  running  different  compound  machines,  and 
we  run  them  ourselves.  I  have  stood  in  several  stations  and  as 
the  load  came  on  I  noticed  the  station  attendant  going  to  the 
rheostat  in  order  to  cut  down  the  potential,  thereby  annulling  all 
the  advantage  he  got  from  his  compound  winding.  It  is  entirely 
useless  to  install  a  compound  machine  unless  pressure  wires  are 
installed  for  a  guide  to  the  attendant  or  a  compensating  volt 
meter  is  used  with  a  compensator. 

Mr.  Jackson  :  There  are  several  points  touched  upon  in  the 
last  paper  of  considerable  interest  to  us  all,  each  of  which  might 
with  profit  be  discussed  more  fully.  A  few  words  in  regard  to 
the  reason  for  the  tendency  among  so  many  manufacturers  to 
reduce  the  standard  number  of  alternations  per  minute  to  so 
abnormally  low  a  figure  may  not  be  amiss,  in  the  light  of  the 
niisleading  statements  we  have  just  heard.  This  is  not  on  ac- 
count of  the  induction  effects  in  the  transmission  lines,  for  with 
circuits  up  to  five  or  six  miles  in  length  these  effects  are  not 
seriously  noticeable.  The  reduction  of  the  number  of  alterna- 
tions increases  the  cost  and  weight  of  the  transformers,  also  the 
weight  and  CQSt  of  the  generator,  besides  impairing  its  perform- 
ance. The  true  cause  for  this  tendency  is  the  inability  to  run 
self-starting  induction  motors  on  most  systems,  including  the 
monocyclic,  at  the  high  alternations  now  in  use.  You  all  under- 
stand the  reason  for  this — that  these  motors  operating  on  the 
monocyclic  system  and  at  the  high  frequency  of  16000  alterna- 
tions per  minute,  create  such  a  tremendous  lag  in  the  current 
that  the  generator  is  unduly  loaded  and  the  armature  reaction 
increased  to  a  prohibitory  extent.  There  are  two  ways  of  over- 
coming this  difficulty.  One  is  by  reducing  the  number  of  alter- 
nations and  thus  impairing  the  performance  of  your  entire  plant, 
with  the  exception  of  motors,  and  in  many  cases  making  it 
necessary  to  discard  much  valuable  apparatus.  The  other  is  by 
the  use  of  condensers  in  parallel  with  each  inductive  resistance 
of  such  capacity  as  to  furnish  all  the  magnetizing  and  lagging 
currents,  the  generator  only  having  to  furnish  current  for  actual 
energy  consumed  by  the  motors,  this  current  being  in  phase  with 
its  E.  M.  F.,  thus  securing  the  advantages  of  high  frequencies 
for  all  transformers  and  lights  and  all  the  advantages  of  low- 
frequency  for  motors,  even  better  than  4,000  alternations  would 
do,  and  without  any  of  the  attendant  disadvantages.  The  use 
of  condensers  in  connection  with  motors  has  a  beneficial  effect 
whatever  the  number  of  alternations  used  may  be,  though  the 
gain  is  more  marked  at  high  frequencies,  such  as  from  8,000  to 
16,000  alternations  per  minute.  We  are  informed  that  circuits 
must  always  be  kept  balanced  in  the  two  and  three  phase  sys- 
tems. This  is  indeed  true  in  the  three  phase  system  on  account 
of  the  inductive  interactions  between  circuits,  but  is  not  the 
case  in  the  two  phase  system,  for  here  we  have  no  such  inter- 
actions. That  one  of  the  troubles  in  the  two  phase  system — as 
we  are  informed — should  be  that  one  phase  can  be  overloaded, 
is  indeed  terrible,  and  that  this  overload  can  be  remedied  by 


regulation  is  remarkable  in  the  extreme.  In  the  light  of  such  a 
statement  it  might  be  worth  while  to  give  a  summary  of  what 
a  two  phase  generator  is,  if  this  was  anything  but  an  electrical 
convention.  In  a  two  phase  generator  the  phases  have  no  elec- 
trical connection,  consequently  unless  more  transformers  are  put 
on  one  phase  or  more  power  required  of  it  than  half  the  capacity 
of  the  generator,  it  cannot  be  overloaded.  .Suppose  for  some 
reason  one  phase  should  have  more  than  its  normal  ou*put  re- 
quired, this  overload  cannot  be  remedied  by  regulntion  any  more 
than  in  a  single  phase  generator,  nor  would  it  hurt  or  injuriouslv 
affect  the  other  phase.  Why  should  any  compa.ison  be  made 
between  the  two  phase  system  and  the  Edison  three  wire  sys- 
tem ?  There  is  no  necessity  to  balance  light  against  light  in 
the  two  phase  system  as  in  the  Edison  three  wire.  In  every 
case  in  the  former  the  wires  are  of  sufficient  capacity  to  carry 
their  entire  load  whether  one  phase  is  loaded  and  the  other 
empty  or  both  full  loaded.  You  doubtless  know  thai  when  coils 
are  so  set  in  a  generator  that  they  generate  E.  M.  F.'s  at  90" 
difference  of  phase,  there  is  no  inductive  action  between  these 
coils,  so  it  will  be  readily  seen  that  throwing  on  or  off  of  trans- 
formers on  one  phase  cannot  affect  the  other.  Two  circuits 
having  the  same  maximum  capacity  and  having  the  same  char- 
acter of  load  have  at  the  most  but  a  small  difference  in  load  at 
any  time  during  service.  With  a  two  phase  generator  having 
an  inherent  regulation  from  no  load  to  full  load  of  not  more  than 
6  per  cent.,  the  difference  of  voltage  between  phases  at  any  time 
will  be  so  slight  as  to  be  negligible.  We  might  as  truly  say  that 
two  circuits  cannot  be  run  from  one  single  phase  generator  sat-- 
isfactorily  as  that  a  two  phase  circuit  cannot  be  operated  with 
good  results  if  it  has  a  closely  regulating  generator  laehind  it. 

Mr.  Medbuiy  :  Let  us  in  any  installation  where  the  secondary 
wiring  is  on  the  three-wire  system,  take  any  section  served  by 
two  transformers.  As  laid  out,  these  two  transformers  serve  a 
certain  district  on  either  side,  and  are  supposed  to  be  in  the 
centre  of  their  work  or  located  as  near  the  centre  as  it  is  pos- 
sible to  figure,  the  adjoining  banks  of  transformers  each  being 
in  the  centre  of  their  service  and  feeding  up  to  the  end  of  the 
service.  We  have  now  taken  an  example.  Under  these  condi- 
we  have  taken  any  set  of  transformers  regardless — take  it  and 
the  system  it  is  laid  out  to  serve.'    Let  us  now  draw  two  parallel 


lines  of  an  arbitrary  length,  and  at  the  centre  corresponding  to 
the  centre  of  distribution  of  the  work,  place  a  transformer,  which 
we  will  call  T2.  Let  this  transformer  have  a  secondary  pres- 
sure of  no  volts,  and  its  capacity  be  represented,  as  indicated, 
by  2.  Then  the  size  of  the  wires  running  from  the  secondaries 
to  this  transformer  may  be  represented  by  i.  This  would  repre- 
sent the  two-wire  system  of  no  volts.  Now  draw  three  parallel 
lines  of  the  same  length  as  before,  and,  bisecting  these  lines, 
place  two  transformers  as  arranged  in  the  three-wire  system, 
the  size  of  each  transformer  being  one-half  of  that  in  the  first 
case,  or  represented  by  i.  Call  each  of  these  Ti.  Now  as  the 
potential  between  the  two  outside  lines  is  220  volts,  the 
cross  section  of  the  wire  required  to  do  the  same  work  with  the 
same  drop  of  potential  will  be  one-quarter  of  that  in  the  first 
case.  It  has  been  customary  to  make  the  middle  wire  in  the 
ordinary  installation  of  the  same  cross  section  as  the  two  out- 
side wires.  Again,  draw  two  lines  of  the  same  length  as  in  the 
other  two  cases,  bisect  them,  and  half  way  between  the  point  of 
bisection  and  each  end  of  the  wii'e,  on  each  side  of  the  point  of 
bisection,  suppose  a  transformer  to  be  placed  of  the  same  size  as 
imagined  in  the  three-wire  system,  that  is,  having  a  capacity  of 
I,  which  is  half  that  in  the  first  case.  It  is  evident  then  that  the 
cross  section  of  the  wire  required  for  the  two  mains  is  the  same 
as  that  of  the  two  outside  wires  of  the  three-wiie  system  ;  that  the 
middle  wire,  of  whatever  cross  section,  is  entirely  dispensed 
with  ;  furthermore,  the  same  sizes  and  the  same  number  of 
transformers  are  used.  It  will  hardly  be  denied  that  the  two- 
wire  system  is  less  expensive  to  instal,  leaving  out  of  considera- 
tion the  cost  of  wire  ;  that  it  is  simpler,  there  being  no  necessity 
of  maintaining  a  balance.  Even  the  writer  of  the  interesting 
paper  just  read,  although  an  old-three-wire  man,  acknowledges 
that  there  is  a  compensation  in  the  three-wire  system  m  endeavor- 
ing to  keep  a  balance  ;  further,  that  the  two-wire  system  is  neater. 


194 


CflN^iDlflr4    EliECTf^ICflli  NEWS 


October,  1895 


in  respect  to  not  only  the  mains  but  also  to  the  house  service, 
the  ideal  method  of  course  bemg  to  do  away  with  all  visible 
wires  to  the  house  services,  and  the  nearer  the  approach  to  this, 
whether  it  be  two  or  one  wire,  the  better  from  an  aesthetic  point 
of  view.  Again — a  matter  perhaps  of  less  importance,  but  well 
worthy  of  some  consideration  by  those  central  station  owners 
who  operate  their  plant  on  the  meter  system — there  are,  I  be- 
lieve, a  very  limited  number  of  meters  applicable  to  the  three- 
wire  system,  while  the  same  meters  .are  also  of  equal  service  to 
the  two-wire  system.  There  are,  however,  quite  a  number  of 
very  satisfactory  meters  for  the  two-wire  system,  so  that  in  in- 
stalling a  three-wire  system  a  central  station  owner  is  confined 
to  a  very  limited  choice  of  meters,  being  forced  to  take  from  a 
limited  number  ;  whereas,  on  the  two-wire  system,  he  has  a 
choice  of  half  a  dozen  or  more  satisfactory  meters.  It  would  be 
therefore  seen  that  using  the  same  number  of  transformers,  and 
the  same,  if  not  less,  amount  of  wire,  the  same  satisfactory  ser- 
vice could  be  given  on  the  two-wiie  system  as  on  the  three-wire 
system,  doing  away  with  all  the  disadvantages  that  essentially 
pertain  to  the  three-wire  system,  .and  gaining  all  the  simplicity 
that  there  is  in  the  two-wire  system.  This  is  a  matter  which  has 
been  of  considerable  interest  to  the  speaker,  as  coming  in 
contact  with  central  station  managers  from  Halifax  to  Winnipeg. 
He  has  felt  that  there  is  an  entirely  exaggerated  estimate  of  the 
merits  of  the  three-wire  system  as  compared  with  the  two  wire 
system.  I  hope  this  matter  will  be  thoroughly  discussed  heie 
in  order  that  it  I  am  wrong  I  may  be  corrected  and  know  the 
truth. 

Mr.  Starr  :  You  had  reference  to  secondary  distribution  only? 
Mr.  Medbuiy  :  Yes. 

Mr.  Armstrong  :  I  had  an  intimation  that  two  or  three  gentle- 
men present  were  likely  to  make  something  of  an  onset  on  this 
paper,  and  must  again  express  my  regret  at  Mr.  Hartman's 
unavoidable  absence.  The  point  which  seems  to  be  causing  the 
most  trouble,  at  least  to  Mr.  Medbury,  seems  to  be  the  advocacy 
of  the  use  of  the  three  wire  system  for  secondary  distribution. 
I  must,  however,  refuse  to  accept  the  alternative  which  he  offers 
that  the  use  of  this  system  is  due  either  to  bad  engineering  or  to 
an  undue  desire  to  sell  copper  wire.  On  the  contrary  it  has 
been  found  in  most  cases  the  cause,  not  of  waste,  but  of  great 
economy.  I  will  grant  that,  in  the  ideal  case  presented  of  a 
single  circuit  running  along  a  single  street  the  two  wire  mains 
may  be  all  right  under  some  circumstances  and  that  there  may 
be  no  gain  in  copper  in  using  the  third  wire.  But  unfortunately 
this  ideal  case  does  not  occur  in  actual  practice  or  in  a  general 
distribution.  In  our  work  we  find  there  has  been  a  great  saving 
in  cooper  in  using  the  three  wire  system,  from  the  fact  that  it 
enables  us  to  cover  from  a  single  set  of  mains  with  large  trans- 
formers, an  area  of  from  1,500  to  2,000  feet  in  width.  In  his 
calculation  Mr.  Medbury  also  neglects  the  distribution  of  the 
secondary  losses  entirely.  According  to  Mr.  Dion's  excellent 
paper,  the  practise  of  the  Ottawa  Electric  Co.,  in  this  respect,  is 
to  allow  one  per  cent,  loss  on  the  services  and  2  per  cent,  on  the 
interior  wiring,  or  a  total  drop  of  3%  from  the  transformer  to  the 
lamp.  It  must  be  conceded  that,  granting  the  same  amount  of 
total  drop  in  both  cases,  the  three  wire  system  with  200  volts  on 
the  service  and  interior  wiring  will,  with  the  same  size  of  wire  as 
on  100  volts,  give  us  just  half  the  drop  on  the  services  and  in- 
terior wiring.  This  allows  us,  while  employing  the  same  total 
drop  from  the  transformer  to  the  lamp  to  double  the  drop  on 
the  mains  themselves  in  the  case  given.  This  would,  of  course, 
give  an  area  of  just  one-half  on  the  three  wire  mains  of  that 
which  would  be  required  in  the  case  as  stated  by  Mr.  Medbury. 
Further,  in  the  use  of  the  three  wire  system  for  secondary  dis- 
tribution an  advantage  will  be  found  in  the  fact  that  in  case  of  a 
break-down  of  one  transformer  of  a  pair,  the  additional  load  is 
not  thrown  on  the  one  remaining,  as  would  be  the  case  on  the 
two  wire  system,  thus  blowing  out  its  fuses  and  shutting  down 
all  the  lights  fed  from  that  main.  With  the  three  wire  system 
the  remaining  transformer  continues  to  carry  its  own  load  and 
maintains  at  least  a  half  service  throughout  the  buildings  de- 
pending on  that  section.  However,  I  think  the  principle 
trouble  with  the  three  wire  system  as  applied  to  secondary  dis- 
tribution in  the  eyes  of  the  gentleman  who  has  spoken  so  feel- 
ingly regarding  it,  is  that  it  renders  difficult  the  sale  of  two  wire 
meters  to  plants  which  use  it.  Mr.  Medbury,  I  think  it  was, 
who  referred  to  a  statement  of  Mr.  Hartman  in  paragraph  2  on 
the  top  of  pRUG  8,  in  which  he  states  that  the  loss  from  the 
centre  of  distribution  to  the  lamp  was  from  3  to  5  per  cent, 
greater  than  in  the  direct  current  system  on  account  of  the  loss 
in  the  transformer.  It  will  be  noticed  that  Mr.  Hartman  is  here 
referring  to  conditions  formerly  existing  in  the  early  days  of 
alternating  work,  not  to  the  improved  conditions  which  obtain 
at  present.  Regarding  the  remarks  of  the  other  speaker  I 
have  noted  one  or  two  statements  regarding  which  I  might  say 
a  few  words.  First,  as  to  the  question  of  the  number  of  alterna- 
tions used  in  the  two  systems  spoken  of,  I  cannot  see  why,  for 
the  reason  stated,  the  assumed  greater  cost  of  transformers,  it 
should  be  considered  advisable  to  use  16,000  instead  of  8,000 
alternations  per  minute,  since  the  use  of  the  higher  frequency 
admittedly  necessitates  a  greater  line  drop  from  mutual  and 
self-induction,  and  this  drop,  while  not  to  be  taken  as  an  energy 
loss,  is  a  most  disturbing  factor  in  regulation.  Added  to  this 
is  the  necessity  imposed  by  use  of  the  higher  frequency  of  in- 
troducing such  a  device  as  the  condenser  with  the  motors,  for 


the  purpose  of  raising  the  power  factor.  The  only  reason  of 
importance  seems  to  me  to  lie  in  the  fact  that  a  great  many 
plants  are  in  operation  in  which  the  old-style  transformers  used 
are  suited  only  for  the  higher  frequency.  In  these  days  of  poly- 
phase apparatus,  however,  many  changes  are  being  made  and  a 
change  in  this  particular  can  scarcely  be  objected  to  which  is 
desirable  in  any  case  upon  the  score  of  economy  and  better 
regulation.  Since,  as  Mr.  Jackson  admits,  a  well-designed 
transformer  can  be  used  for  either  frequency,  this  objection 
largely  falls  to  the  ground.  There  is  a  point  regarding  regula- 
tion on  which  I  should  like  to  get  further  information.  In  the 
first  place,  I  have  not  had  it  made  altogether  clear  to  me  as  yet 
just  how  the  inherent  regulation  of  any  particular  tnachine  can 
compensate  for  line  loss,  and  also  how  the  independent  regula- 
tion of  the  two  legs  of  the  two  phase  is  effected  under  varying 
loads  and  at  considerable  line  loss.  I  have  in  my  mind  the  case 
of  a  town  making  an  increase  to  an  existing  single-phase  plant 
in  which  a  two  phase  system  was  being  figured  on  as  against 
single-phase,  in  which  the  station  was  located  at  such  a  distance 
from  the  centre  of  distribution  as  to  render  advisable  for  com- 
mercial reasons  a  drop  of  10  per  cent,  on  the  feeder.  In  this 
case  it  was  proposed  by  the  advocates  of  the  two-phase  system 
to  make  the  present  circuit,  consisting  altogether  of  shop-light- 
ing, one  leg  of  the  two-phase,  and  the  new  lighting,  which  would 
be  in  residences  and  come  on  at  a  different  time,  the  other  leg. 
It  was  a  matter  of  some  difficulty  for  me  to  see  how,  under 
these  circumstances,  the  independent  regulation  of  the  two  legs 
was  to  be  efTected.  I  think  a  little  information  on  this  point 
would  be  of  interest. 

Mr.  Medbury  :  The  last  speaker  seems  to  have  misunder- 
stood me.  Let  your  engineer  simply  take  any  two  transformers; 
you  do  not  get  any  more  loss  doing  half  the  work.  You  fix  the 
loss  at  5  per  cent.;  I  do  not  care  what  you  make  your  loss.  Of 
course  you  are  obliged  to  put  your  two  dynamos  in  separate 
phases  ;  you  are  not  obliged  to  put  two  transformers  on  each 
pole  ;  they  do  not  look  nice — not  very  aesthetic.  If  I  am  mis- 
taken I  would  be  glad  to  know  it.  If  there  is  one  point  in  my 
reasoning  that  is  fallacious  I  would  like  to  hear  it  pointed  out. 

Mr.  Armstrong  :  I  am  not  talking  of  any  particular  case  at 
all  ;  the  question  is  one  of  general  secondary  distribution.  We 
have  found  in  putting  in  a  great  number  of  these  plants  that  a 
considerable  saving  in  transformer  and  copper  cost  has  been  se- 
cured by  using  the  three-wire  system,  as  well  as  greater  relia- 
bility of  service.  Mr.  Medbury  seems  to  have  missed  the  point 
in  regard  to  what  I  said  as  to  line  losses  in  secondary  distribu- 
tion. Taking  an  allowable  drop  of  say  3  per  cent,  between  the 
transformer  and  the  lamp,  it  may  be  so  re-distributed  as  to  se- 
cure a  considerable  saving  in  copper  by  using  the  three-wire 
system. 

Mr.  Jackson  :  In  answer  to  Mr.  Armstrong's  question,  the 
dif?erence  in  load  is  seldom  so  great  as  to  make  the  running  of 
a  well  regulating  two-phase  generator  unsatisfactory,  but  to 
cover  just  such  possible  cases,  the  Stanley  Electric  Manfg. 
Co.,  of  the  United  States,  and  the  Royal  Electric  Co.,  of  Canada, 
in  connection  with  their  S.K.C.  system,  will  soon  bring  out  a  de- 
vice by  which  the  E.M.F.  of  either  phase  may  be  raised  or  low- 
ered at  will  without  affecting  the  other  phase.  This  device 
being  entirely  within  the  generators  makes  it  much  more  con- 
venient than  an  ordinary  regulator.  Its  construction  will  shortly 
be  made  known  to  the  public.  Such  a  regulator  cannot  be  used 
satisfactorily  upon  a  three-phase  generator  on  account  of  the  in- 
ductive action  between  the  phases. 

Mr.  Wright  :  There  may  be  good  and  sufficient  reasons  to 
prevent  Mr.  Jackson  giving  us  full  information.  We  of  course 
can't  press  him.  I  would  certainly  like  to  have  heard  from  him 
as  to  what  is  intended  to  be  done. 

Mr.  Armstrong  :  It  would  be  a  pity  to  have  anything  like 
this  turn  out  incorrect.    I  would  like  to  hear  some  details. 

Mr.  Jackson  :  1  simply  state  it  as  a  fact.  The  fact  remains, 
but  I  cannot  give  any  paiticulars  as  to  the  way  in  which  it  is 
done — that  is,  as  to  the  regulation  of  each  phase  separately. 

Mr.  D.  A.  Starr  :  I  have  listened  with  great  pleasure  to  the 
paper,  and  especially  to  the  discussion  which  it  has  brought  out. 
Some  of  you  may  remember  the  old  adage,  "  When  certain  par- 
ties fall  out,  certain  other  parties  get  what  is  due  them."  (Laugh- 
ter.) I  beg  to  move  a  vote  of  thanks  to  Mr.  Hartman  for  his 
paper. 

The  vote  was  seconded  by  Mr.  Breithaupt  and  carried. 

The  President  ;  This  ends  the  list  of  papers,  and  any  general 
business  will  now  be  in  order.  I  would  like  to  have  the  report 
from  the  Striking  Committee. 

The  report  was  then  read,  the  Committees  being  as  follows  : 
Committee  on  Statistics  :  Messrs.  Breithaupt,  Yule  and  Higman! 
Committee  on  Legislation  :  Messrs.  J.  J.  Wright,  Dunstan' 
Powell,  McFarlane  and  Badger.  ' 

Mr.  A.  B.  Smith  moved  the  adoption  of  the  repoit.  seconded 
by  Mr.  J.  W.  Taylor.  Carried. 

Moved  by  Mr.  B.  Jackson,  seconded  by  D.  A.  Starr,  that  the 
thanks  of  the  Association  be  tendered  the  Bell  Telephone  Co. 
for  having  placed  an  instrument  in  the  convention  room  at  the 
disposal  of  members. 

Moved  bv  L.  B.  McFarlane,  seconded  by  A.  B.  Smith  that 
the  thanks  of  this  Association  are  due  and  are  hereby  tendered 
to  the  Local  Committee,  consisting  of  Messrs.  C  Berkeley 
Powell,  W.  Y.  Soper,  J.  W.  McRae,  T.  Ahearn,  O.  Higman,  and 
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J.  W.  Taylor,  for  their  untiring  efforts  in  making  such  successful 
provision  for  the  entertainment  of  members  and  guests  of  this 
Association  while  in  convention  at  Ottawa.  Carried. 

Mr.  Armstrong  moved,  seconded  by  Mr.  McKay,  that  the 
hearty  thanks  of  this  Association  are  hereby  extended  to  His 
Worship  Mayor  Borthwick  and  the  City  Council,  representing 
the  citizens  of  Ottawa,  for  the  use  of  the  Council  Chamber  for 
the  purposes  of  this  convention,  as  well  as  for  other  courtesies 
received  at  their  hands.  Carried 

Moved  by  Geo.  Black,  seconded  by  A.  M.  Wickens,  that  this 
Association  desires  to  recognize  the  kindness  of  Capt.  Bowie, 
the  deputy  sergeant-at  arms,  and  to  thank  him  for  courtesies  re- 
ceived at  his  hands.  Carried. 

Moved  by  E.  Carl  Breithaupt,  seconded  by  J.  J.  Wright,  that 
the  Secretary  be  instructed  to  convey  to  His  Excellency  the 
Governor-General  the  hearty  appreciation  and  thanks  of  the 
members  of  this  Association  for  the  courtesy  extended  in  placmg 
at  the  disposal  of  the  committee  his  electric  launch  for  the  use  of 
the  members  during  the  meeting  of  the  Association  in  Ottawa. 
Carried. 

Moved  by  Mr.  Wickens,  seconded  by  Mr.  B.  Jackson,  that  a 
vote  of  thanks  be  tendered  to  the  press  for  the  very  full  and  ac- 
curate reports  published  of  the  proceedings  of  this  Convention. 
Carried. 

Moved  by  J.  A.  Kammerer,  seconded  by  R.  G.  Moles,  that 
the  thanks  of  this  Association  are  hereby  extended  to  the  Ottawa 
Electric  Railway  Co.,  for  granting  free  transportation  and 
other  courtesies  to  members  in  attendance  at  this  Convent'on. 
Carried. 


notice.  It  is  not  right  that  our  President  should  retire  without 
our  being  able  to  say  something  to  him  as  to  our  appreciation 
of  the  dignity  and  efficiency  with  which  he  has  presided  at  our 
meetings,  and  which  has  added  so  much  to  the  results  we  have 
attained. 

The  President :  I  thank  Mr.  Smith  very  much  for  the  kind 
words  he  has  just  spoken,  and  you,  gentlemen,  for  the  cordial 
manner  in  which  they  have  been  received.  Anything  that  I 
have  done  has  been  a  labor  of  love,  and  anything  I  can  do  for 
the  Association  in  the  future  will  be  performed  with  much 
pleasure.  We  will  now  adjourn  to  meet,  I  hope,  in  Toronto  in 
June  of  next  year. 

The  convention  then  adjourned. 

Immediately  after  the  adjournment  the  members  were  con- 
veyed by  special  electric  cars  to  Rockliffe  Park,  a  beautiful  sum- 
mer resort,  the  property  of  the  Ottawa  Street  Railway  Com- 
pany, overlooking  the  junction  of  the  Ottawa  and  Gatineau 
rivers. 

By  the  courtesy  of  His  Excellency  Lord  Aberdeen,  several 
enjoyable  trips  were  made  on  the  Rideau  canal  in  the  Governor- 
General's  electric  launch,  captained  by  Mr.  O.  Higman. 


THE  BANQUET. 

It  would  require  descriptive  powers  of  a  high  order  to  convey 
to  the  minds  of  our  readers  an  adequate  conception  of  the 
beauty  of  the  scene  which  greeted  the  eyes  of  those  who  were 
so  fortunate  as  to  be  present  at  the  banc[uet  at  the  Russejl 
House  on  the  evening  of  Sept.  17th.  It  may  safely  be  affirmed 
that  nothing  so  unique  and  beautiful  in  the  way  of  decorative 
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Diagram  of  Banquet,  Canadian  Electrical  Association,  Ottawa,  Sept.  i8th,  1895. 


The  President  :  Before  closing  this  the  final  sitting  of  the 
fifth  convention,  I  wish  to  thank  the  members  for  the  honor 
conferred  upon  me  when  elected  President,  and  for  continued 
kindness  and  courtesy  throughout  my  term  of  office.  I  wish 
to  gratefully  acknowlege  the  valuable  services  of  the  Executive 
Committee,  the  members  of  wh'ch  have  always  shown  a  willing- 
ness to  work  heartily  in  the  best  interests  of  the  Association. 
The  services  of  the  Secretary-Treasurer  have  been  almost  in- 
valuable, and  my  association  with  him  in  conection  with  the 
work  of  the  society  during  the  past  year  has  been  a  source  of 
much  pleasure  to  myself.  I  could  not  use  words  sufficiently 
strong  to  convey  my  personal  appreciation  of  the  splendid  ef- 
forts made  by  the  Ottawa  local  committee,  but,  gentlemen,  I 
think  the  banquet  spoke  for  itself  last  night  in  language  more 
eloc|uent  than  I  can  possibly  command.  In  leaving  this  chair 
I  make  way  for  an  able  and  energetic  successor,  and  I  predict 
with  confidence  a  brilliant  future  for  the  Association  in  which 
we  are  all  so  much  interested.  Before  closing  I  wish  to  an- 
nounce that  Mr.  Higman  has  informed  me  that  the  Governor- 
General's  launch  will  be  at  the  same  place  as  yesterday  at  3 
o'clock  this  afternoon,  and  also  by  the  courtesy  of  Mr.  Soper 
that  special  street  cars  will  be  at  the  Russell  at  2.30  to  take 
members  to  the  Chaudiere. 

Mr.  C.  B.  Powell  :  Before  adjourning  I  would  like  to  move 
that  the  President  leave  the  chair  and  that  the  new  President 
occupy  it  for  a  moment  or  two. 

Mr.  Smith  on  taking  the  chair  said  :  I  am  very  glad  of  this 
opportunity  of  being  able  to  bring  a  little  matter  before  your 


effects  has  ever  been  witnessed  in  Canada  before.  As  befitted 
the  occasion,  electricity  was  made  to  play  the  principal  part  in 
the  decorative  scheme.  On  the  front  of  the  music  gallery  and 
facing  the  guests  on  their  entrance  was  emblasoned  the  word 
"  Ottawa,''  the  letters  being  formed  of  red  and  white  incandescent 
lamps  on  a  cream  background.  At  the  opposite  end  of  the 
room  shone  forth  in  the  same  manner  the  figures,  "  1895."  im- 
mediately behind  the  chair  of  the  presiding  officer  was  a  Union 
Jack,  composed  of  a  bank  of  264  skilfully  arranged  incandescent 
lamps,  intersected  by  the  crosses  of  St.  Andrew  and  St.  George. 
On  the  opposite  wall  was  a  horse-shoe  design,  with  the  Asso- 
ciation monogram,  "  C.E.A,"  in  the  centre,  the  colors  being  pale 
green,  cardinal,  white,  lilac,  red  and  blue.  In  the  centre  of  the 
room  was  a  revolving  pagoda,  carrying  varied  colored  lights, 
the  base  being  surrounded  by  flowering  and  foliage  plants. 
At  the  apex  of  every  lady's  chair  gleamed  a  small  red  incandes- 
cent lamp,  which  one  of  the  speakers  of  the  evening  facetiously 
referred  to  as  a  danger  signal.  The  ingenuity  and  skill  of  the 
caterer  had  been  drawn  upon  for  the  successful  imitations  of 
dynamos,  telephone  poles  and  wires,  street  cars,  and  other  elec- 
trical devices  which  adorned  the  tables.  The  general  effect,  as 
stated,  was  most  pleasing,  and  reflected  the  utmost  credit  on  the 
local  commitee,  tlie  caterer,  and  all  who  had  a  part  in  its  con- 
ception and  arrangement. 

The  accompanying  plan  shows  the  arrangement  of  the  tables, 
together  with  the  names  and  location  of  the  guests.  The  Presi- 
dent, Mr.  K.  J.  Dunstan,  discharged  in  a  highly  creditable  man- 
ner the  duties  of  chairman  and  toast-master,  the  vice-chairs 
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being  ably  filled  by  Messrs.  A.  B.  Smith  and  C.  Berkeley  Powell. 
The  menu  card,  which  was  an  artistic  production,  contained  the 
following  : 

"  We  may  live  without  poetry,  music  and  art ; 

We  may  live  without  ct>nscience  and  live  without  heart  ; 
We  may  live  without  friends:  we  may  live  without  books, 
But  civilized  man  cannot  li^  e  without  cooks. 
He  may  li\e  without  books — what  is  knowledge  but  grieving? 
Me  may  live  without  h'-pe — what  is  hope  but  deceiving  ? 
He  may  li\-e  without  lo\'e — what  is  passion  hut  pining? 
But  where  is  the  man  who  can  live  without  dining?" 

"  O  hour  0/ all  hours  the  most  blessed  upon  earth. 
Blessed  hour  of  dinners." 

MENU 

Clear  Dynamo  Soup  with  Dumpling  Units. 
Broiled  Whitefish  with  Ampere  Sauce. 

Sliced  CucuEuber  and  Grounded  Potatoes. 
Lamb  Cutlets  and  Green  Peas. 

Chicken  Soufflee,  Dunsian  Style. 

Kilets  of  Beef,  Street  Railway  Sauce. 
Roast  Ribs  of  Beef,  Ottawa  Style. 

Boiled  Turkey,  Polyphase  Sauce.  - 
Anchor  Ice  Sherbet. 

"  The  game  is  up;  every  man  to  his  taste." 

Black  Head  Duck  with  Direct  Currant  Jelly 

Lettuce  Salad,  Telephone  Dressing. 
English  Plum  Pudding  with  (low  potential)  Brandy  Sauce. 
Greengage  Tart.  Wine  Jelly. 

Electric  Ice  Cream. 
Cream  Meringue.  Fancy  Cakes, 

FRUITS. 

Cheese  and  Crackers.  Coffee. 
Sherry  vWattage  of '95).        Ale.        Ginger  Beer. 
Ginger  Ale. 
Electrocution. 

"  Let  me  speak,  sir^ 
Ft'r  heaven  yww  bids  me  ;  and  the  ivords  I  litter 
Let  none  think  Jiattery." 

"  i\^e  part^ — no  matter  hoiv  ive  paxt ; 

There  are  some  thoug'its  lue  utter  not  ; 
Deefi  treasured  in  our  inmost  heart 

l^ev^r  revealed  and  nb  er  forgot  " 

The  formal  toast  list  was  a  very  brief  one,  being  as  follows  : 
"  The  Queen  "—God  Bless  Her  ;  "  The  City  of  Ottawa  ;"  "  Our 
Guests  ;"  "The  Press  ;"  "The  Ladies." 

After  honor  hjyd  been  done  to  Her  Mnjesty,  the  chairman 
proposed  the  toast  to  the  "  City  of  Ottawa,"  coupling  therewith 
the  name  of  Mayor  Borthwick,  who  in  fitting  terms  responded. 
By  request  of  the  chairman,  Mr.  C.  Berkeley  Powell  proposed 
"  Our  Guests,"  connecting  therewith  the  name  of  Mr.  George 
Johnston,  Dominion  Statistician,  who  in  reply  quoted  some 
figures  to  show  the  rapid  development  of  the  electrical  industry. 
The  chairman  proposed  the  health  of  Mr.  H.  P.  Dwight,  Presi- 
dent of  the  G.N.W.  Telegraph  Co.  In  responding  Mr.  Dwight 
related  a  few  reminiscences  connected  with  the  early  days  of 
the  telegraph  in  Canada.  "The  Press,"  proposed  by  Mr.  L.  B. 
McFarlane,  2nd  Vice-President,  bi ought  able  responses  from 
Messrs.  R.  W.  Shannon  and  Fred.  Cook.  The  chairman  asked 
Mr.  A.  B.  Smith,  President-elect,  to  propose  the  health  of  "  The 
Ladies,"  which  he  did,  coupling  with  the  toast  the  name  of  Mr. 
Soper,  in  whom  the  fair  sex  found  an  eloquent  and  witty  cham- 
pion. Sir  James  Grant  proposed  a  toast  to  The  Canadian  Elec- 
trical Association,  connecting  with  it  the  names  of  Messrs.  K. 
J.  Dunstan,  President,  and  C.  H.  Mortimer,  Secretary,  who  re- 
sponded briefly. 

At  intervals  during  the  evening  excellent  songs  were  sung  by 
Messrs.  W.  J.  Gilmour,  Brockville  ;  C.  D.  Fripp  and  Prof  Mc- 
Gregor, Ottawa  ;  D.  A.  Starr,  Montreal,  and  Mr.  Dale,  of  New 
York. 


CONVENTION  NOTES. 

Don't  forget  the  T-i-g-e-r. 

Mr.  J.  B.  McCrossan,  of  Rat  Portage,  was  the  rep'esentative 
of  the  extreme  west,  while  Mr.  W.  H.  Clements,  of  Yarmouth, 
Nova  Scotia,  represented  the  provinces  by  the  sea. 

Some  of  the  members  of  the  Association  went  to  Ottawa  fully 
prepared  to  annihilate  Professor  Wiggins  if  his  prediction  re- 
garding the  weather  should  materialize  ;  as  it  did  not,  he  still 
lives. 

Mr.  George  Macdonald,  .Superintendent  of  the  Ottawa  Fire 
Alarm  .Sysiem,  placed  himself  at  the  disposal  of  outside  mem- 
bers of  the  Association,  and  in  every  way  exerted  himself  to 
make  their  visit  an  interesting  one. 

Mr.  E.  Carl  Breithaupt  divided  his  attention  between  the  pro- 
ceedings of  the  convention  and  the  companionship  of  several 
fair  lady  friends,  and  in  consequence  was  a  subject  of  envy  to 
many  of  his  fiiends  in  the  Association. 

The  grounds  surrounding  Mr.  Soper's  summer  residence  at 
Rockcliffe  l^irk  are  illuminated  at  muht  by  a  large  numbei  of 
incandescent  lamps,  the  trees  taking  the  place  of  ordinary  poles. 
One  of  the  visitors  was  heard  to  remark  that  he  doubted  whether 
the  wiring  would  pass  inspection  by  the  Underwriters. 

If  the  Ottawa  Electric  Railway  Co.  doesn't  set  a  slower  pace 
for  its  merry-go-roimd  at  Ro(  kclffe  Park  than  that  which  ob- 
tained during  convention  week,  they  can  safely  count  on  having 
on  hand  in  the  near  futtire  a  multitude  of  suits  for  damages. 
Some  of  Uie  members  of  the  C.E.A.  who  made  the  trip  were  in 


constant  expectation  of  being  Janded  in  the  waters  of  the  Ottawa 
or  the  Gatineau,  if  not  in  Hull,  and  have  scarcely  yet  regained 
their  equilibrium. 

Some  of  those  who  made  the  trip  on  the  Governoi -General's 
electric  launch,  under  the  able  pilotage  of  Mr.  Higm  in,  seemed 
fearful  of  getting  too  far  from  the  city,  lest  the  batteries  would 
give  out  and  they  would  be  compelled  to  walk  home.  These 
fears  were  however  soon  dissipated  when  they  observed  the  dis- 
tance covered,  and  the  manner  in  which  the  speed  was  main- 
tained. As  to  the  amount  of  current  consumed,  and  the  cost  of 
producing  the  same,  the  records  are  silent. 


TRADE  NOTES. 


The  Canadian  General  Electric  Co.  are  installing  two  200  kilowatt 
generators  of  their  multipolar  type  for  the  St.  John  Railway  Co. 

The  Kingston,  Portsinouth  and  Cataraqui  Railway  Co.  have  pur- 
chased additional  cars  and  equipment  from  the  Canadian  General  Elec- 
tric Co. 

The  Oshawa  Electric  Railway  Co.  has  ordered  two  150  horse  power 
tandem  compound  condensing  engines  from  the  Robb  Engineering  Co., 
of  Amherst,  N.  S. 

The  Parry  Sound  Electric  Light  and  Power  Co. ,  Ltd. ,  have  pur- 
chased a  75  kilowatt  monocyclic  generator  from  the  Canadian  General 
Electric  Co. 

The  Kemp  Manufacturing  Co.,  of  Toronto,  are  installing  an  isolated 
plant  for  lighting  and  power  transmission.  The  Canadian  General 
Electric  Co.  are  doing  the  work. 

A  general  meeting  of  agents  of  the  Canadian  General  Electric  Co., 
from  all  parts  of  the  Dominion,  was  held  at  the  head  offices  of  the  Com- 
pany in  Toronto  last  month. 

The  Packard  Electric  Co.,  of  "St.  Catharines,  Ont.,  have  recently  ap- 
pointed Messrs.  Ahearn  &  .Soper  as  their  representatives  for  Ottawa 
and  Hull,  and  Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  for  the 
Maritime  Provinces. 

C.  W.  Ketcheson  has  opened  up  an  electrical  contracting  business  at 
483  Yonge  street,  Toronto,  and  reports  having  met  with  very  satisfac- 
tory results. 

Messrs.  Garrioch,  Godard  6e  Co.,  electrical  contractors,  of  Ottawa, 
have  placed  an  electric  elevator  in  the  Scottish  Ontario  Chambers  and 
numerous  other  buildings  in  the  city.  They  report  business  good,  and 
have  had  almost  more  work  than  they  can  do.  They  have  moved  into 
new  quarters  at  25  Sparks  street,  and  have  an  attractive 
window.  Each  member  of  the  firm  is  a  practical  electrician,  and  has 
had  an  extensive  experience. 


PUBLICATIONS. 


The  Arena  for  October  is  unusually  attractive.  A  fine  portrait  of  the 
talented  young  Tennessee  authoress,  Will  Allen  Dromgoole,  forms  the 
frontispiece,  and  a  richly  illustrated  paper  on  "  Chester-on-the-Dee " 
from  the  pen  of  the  editor  opens  this  issue. 

Alternating  Electric  Currents.  By  Edwin  J.  Houston,  Ph.D.,  and  A.  E. 
Kennelly,  Sc.D.,  New  York  :  The  W.  J.  Johnston  Company.  225  pages,  77  il- 
lustrations.   Pi  ice,  $1.00. 

This  is  the  first  of  ten  volumes  of  an  "  Elementary  Electro-Technical 
Series,"  designed  to  give  concise  and  authoritative  information  concern- 
ing those  branches  of  electro-technical  science  having  a  general  interest. 
The  subjects  to  be  treated  are  alternating  currents,  electric  heating, 
electro-magnetism,  electricity  in  electro-therapeutics,  arc  lighting,  in- 
candescent lighting,  electric  motors,  electric  street  railways,  telephony 
and  telegraphy.  The  authors  state  that  though  the  several  volumes 
form  a  series,  each  is,  nevertheless,  so  prepared  as  to  be  complete  in 
itself,  and  can  be  understood  independently  of  the  others. 


PERSONAL. 

_  Mr.  C.  F.  Sise,  President  of  the  Bell  Telephone  Co.,  is  at  present  on 
visit  to  San  Francisco. 

Mr.  R.  G.  Black,  of  Hamilton,  son  of  the  manager  of  the  G.N.W. 
Telegraph  Co.  in  that  city,  has  secured  a  position  with  the  Westing- 
house  Electric  Manufacturing  Co.,  of  Pittsburgh,  Pa. ,  and  is  reported 
to  be  well  satisfied  with  his  new  location  and  prospects. 


It  is  expected  that  next  summer  electricity  will  take  the  place  of 
horses  on  the  St.  Thomas  street  railway. 

The  Vancouver  Gas  Co.,  alarmed  by  the  electric  light  proposals,  has 
made  an  offer  to  light  the  streets  with  gas  for  a  period  of  ten  years 
also  to  sell  the  city  an  interest  in  the  company's  property  by  the  trans' 
fer  of  part  of  its  capital  stock,  or  to  dispose  of  the  whole  plant  to  the 
city. 

The  Bell  Telephone  Company  has  always  appealed  against  the 
ssessment  of  its  plant  in  Clinton,  and  when  the  appeal  came  up  foi 


1      ■      I   r  ,       X   ,      ™  ippeal  came  up  for 

hearing  before  the  late  Judge  Toms,  he  decided  on  each  occasion 
again.st  ihe  Company.  This  year  an  appeal  was  again  entered  and 
Judge  Doyle  took  the  same  view  as  Judge  Toms,  deciding  in  favor  of 
the  town. 

The  electric  cars  have  been  running  three  years  in  Montreal  They 
commenced  with  three  motor  cars,  now  they  are  running  161  motor 
cars  and  60  trailers.  Then  the  heaviest  day'.s  traffic  was  during  the  exhi- 
bition, when  they  carried  80,000  passengers,  no  tran.sfers  being  given 
This  year  on  the  heaviest  days  there  were  carried  134,800  passengers' 
while  38,000  were  transferred.  The  heaviest  day's  earnings  up  to  that 
lime  was  $4,000,  in  fact,  the  largest  in  the  hi.story  of  the  company  and 
during  exhibititm  week.  The  greatest  day  during  the  present  year  was 
also  during  the  exhibition,  the  earnings  being  $5,778.  The  miles  of 
track  are  now  74^^  as  compared  with  about  45  three  years  ago 
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CANADIAN   ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


Proceedin(;s  of  Sixth  Annual  Convkntion. 


Thk  sixth  annual  convention  of  the  Canadian  Association  of 
Stationary  En^jmeers  was  held  at  Ottawa  on  the  24th,  25th  and 
26th  of  September,  and  is  pronounced  to  have  been  the  most 
successful  in  the  history  of  the  Association.  White  badges,  bear- 
ing the  letters  C.  A.  S.  E.,  were  quite  in  evidence  on  the  streets 
of  the  capital,  and  a  hearty  welcome  was  accorded  to  the  visitors. 

On  assembling  in  the  city  hall  Mayor  Borthwick  read  an  ad- 
dress of  welcome.  After  a  few  words  of  hearty  greeting  he  pro- 
ceeded : — "I  see  by  the  preamble  of  your  constitution  that  it  ex- 
pressly stipulates  that  the  Association  shall  not  be  used  for  the 
encouragement  of  strikes  or  mterference  in  any  way  between  its 
members  and  their  employers  in  regard  to  wages.  This  is  a 
matter  for  congratulation.  It  proves  that  you  have  at  heart  the 
interests  of  your  masters,  as  well  as  those  of  your  own,  and 
whatever  good  may  be  derived  from  your  deliberations — and 
good  there  must  be  when  men  of  experience  meet  and  exchange 
ideas — will  be  shared  by  employer  and  employee  alike."  Again 
he  said:— "And  as  to  the  other  principles  you  aie  called  upon  to 
uphold  as  delegates  to  this  Convention,  there  can  be  no  higher, 
nor  nobler,  nor  none  better  calculated  to  avert  calamities  that 
too  frequently  happen  through  the  lack  of  reliability  and  intelli- 
gence." 

Mr.  J.  J.  York,  of  Montreal,  president  of  the  Association,  re- 
plied to  the  welcome  in  fitting  terms,  referring  specially  to 
Ottawa's  great  industry,  the  lumber  trade,  and  the  importance 
of  the  position  held  by  the  saw  mill  engineer.  He  also  stated 
that  it  was  the  purpose  of  some  of  them  to  return  to  Ottawa  soon, 
for  the  purpose  of  seeking  an  act  of  incorporation  giving  them 
the  right  to  hold  property  and  establish  schools  of  engineering 
throughout  the  Dominion. 

Aid.  Stewart  and  Aid.  Campbell  also  extended  the  hand  of 
welcome  to  the  delegates. 

Mr.  Thos.  Wensley,  President  of  Ottawa  Branch,  No.  7,  then 
read  an  address  of  welcome,  in  the  course  of  which  he  said  : 
"  There  are  many  engineers  who  think  that  theory  is  valueless  ; 
that  may  be  true  to  a  certain  extent,  but  the  engineer  who  pos- 
sesses a  good  theoretical  knowledge  of  his  profession,  and  com- 
bines it  with  a  good  practical  knowledge  of  the  same,  has  a  great 
advantage  over  his  fellow  craftsman  who  is  satisfied  to  do  every- 
thing by  the  rule  of  thumb,  and  he  is  the  man  that  in  time  will 
get  to  the  topmost  round  of  the  l.idder  in  his  chosen  calling.  In 
these  days  of  high  pressure  steam,  with  our  compound,  triple 
and  quadruple  expansion  engines,  the  engineer  must  be  a  well 
informed  and  progressive  man,  not  merely  a  starter  and  stopper; 
he  cannot  exist  on  a  reputation  gained  years  ago,  but  must  keep 
himself  abreast  of  the  age,  by  the  acquit  ing  of  gieatet  knowledge, 
although  it  may  be  acquired  with  difficulty,  and  principally 
through  his  own  exertions.  The  object  of  the  Canadian  Assb'ci- 
ation  of  Stationary  Engineers,  as  I  understand  it,  is  to  mutually 
assist  each  other  in  the  acquirement  of  this  knowledge  by  the 
interchange  of  thought  on  the  different  matters  that  come  within 
their  calling,  and  it  is  our  wish  that  its  efforts  m  this  direction 
may  be  crowned  with  success,  which  it  certainly  will  if  its  mem- 
bers are  true  to  themselves,  and  true  to  the  Association  and  its 
principles  as  laid  down  in  our  constitution." 

secretary's  report. 
The  following  report  was  submilted  by  the  Executive  Secretary,  Mr.  Jas. 
Devlin,  of  Kingston  : 

Mk.  Executive  President,  Fellow  Officers  and  Brethren — 

It  afiords  me  unusual  and  peculiar  pleasure  in  presenting  to  you  a  review 
of  the  work  done  by  me  as  your  chief  secretary  during  the  year  just  closed, 
and  before  going  into  the  mailer  further  I  wish  to  thank  the  secrelarie?  of 
the  different  branches  for  the  untiring  assistance  given  by  them  to  me 
throughout  the  year,  and  I  assure  you  it  has  always  been  a  pleasure  to  me 
to  discharge  my  duties,  owing  largely  to  the  cheerful  and  pleasant  manner 
in  which  they  have  always  co-operaled  with  me.  I  wish  also  to  thank  Bro. 
York,  as  well  as  the  other  members  of  the  executive  council,  for  their  kind- 
ness to  me  throughout  my  term. 

1  am  more  than  pleased  with  the  work  we  are  doing,  though  it  must  be  re- 
membered that  we  are  yet  in  our  infancy.  The  Canadian  Association  of 
Stationary  Engineers  is  an  institution  lor  educational  training,  and  training 
in  our  particular  branch  is  as  essential  as  a  training  in  any  other  profession. 
It  is  our  college — and  the  college  commencement  is  the  hnest  flower  of 
Canadian  civilization.  Diplomas  wave  like  flags  and  graduation  orations 
ring  out  like  cathedral  bells.  The  university  is  the  rock  of  national  litrerty. 
The  educational  institutions  should  be  the  pride  of  our  nation.  It  is  a 
great  blessing  to  be  young  now.  Better  to  be  alive  now  than  to  have  been 
a  king  and  be  to  day  a  mummy  in  the  museum.  The  world  has  changed. 
Not  long  ago  our  ancestors  were  slaves.  Not  long  ago  it  was  a  crime  to 
own  books.  Printing  presses  were  crushed  by  acts  of  kings.  To  read 
made  men  think.  To  think  made  men  free.  Not  many  years  ago  bibles 
were  more  unlawful  than  murders,  and  to  read  the  gospel  was  a  crime  for 
which  men  were  tortured  and  put  to  death.  Then  public  schools  were  as 
dangerous  as  dynamite,  and  the  thought  of  educating  the  masses  was 
worthy  only  of  burial.  How  changed  now.  The  great  thoughts  of 
liberty,  brotherhood  and  God  are  the  granite  cliffs  against  which  the  old 
tyranny  and  superstition  has  been  beaten  into  spray.  How  the  student's 
pen  has  taken  the  place  of  the  Indian's  arrow.  The  schoolmaster's  ruler 
is  beating  away  the  old  fetters,  and  is  pointing  to  the  vaster  liberties  in  life. 
We  live  in  an  age  of  far-reaching  opportunity.  When  Socrates  in  his  flight 
would  journey,  he  went  afoot.  The  Saviour  never  went  faster  than  on  a  don- 
key or  camel  back.  But  now  when  we  travel  we  ride  in  a  coach  as  luxuri- 
ous as  a  palace,  and  rush  across  the  continent  with  our  team  of  lightning 
and  thunder.    The  Rothschilds  made  their  fortune  by  galloping  to  London 


after  the  battle  of  Waterloo  and  buying  bonds  before  the  news  of  Welling- 
ton's victory  reached  the  city.  No  more  fortunes  will  be  made  that  way. 
Is  there  a  battle,  the  whole  story  is  flashed  to  the  city  before  the  smoke 
leaves  the  cannon's  mouth — it  is  printed  in  the  afternoon  paper — read  by  the 
continent,  and  the  paper  is  used  to  kindle  the  fire  the  same  day.  Did  it 
ever  strike  you  what  an  important  part  has  been  playerJ  by  engineers  in  all 
these  advancements?  Do  you  ever  stop  to  consider  the  importance  of  your 
calling,  aiirl  the  unbounded  opportunities  before  you?  I  predict  great 
things  for  the  future,  and  not  very  distant  either.  "We  are  just  entering, 
you  might  say,  on  the  electric  age.  I  would  not  be  surprised  if,  in  a  few 
years,  the  present  electrical  appliances  for  all  purposes  will  be  looked  upon 
as  huge  curiosities,  as  the  first  steam  locomotive  now  is,  etc.  Late  in  the 
last  century,  (1787)  a  certain  philosopher.  Dr.  Elliott,  was  being  tried  for 
murder  in  England.  Certain  writings  of  his  on  the  inhabitation  of  the  sun 
were  put  as  evidence  by  his  friends  to  prove  his  insanity.  How  changed 
now.  The  conceptions  of  the  madman  are  in  the  present  day  generally 
adopted  on  this  scientific  question. 

This  is  really  a  progressive  age.  We  have  a  magnificent  heritage  of 
country,  which  also  adds  to  our  blessings.  Look  at  our  country — into  ii 
you  might  throw  the  inhabitants  of  Europe,  and  they  could  hardly  find  each 
other.  Our  country  is  great  and  good.  In  Quebec  and  Nova  .Scotia, 
where  they  do  not  raise  beaux,  ihey  raise  brains.  And  after  all,  brains  are 
our  great  products.  In  Canada  we  have  room  for  all.  The  Swede  may 
live  here,  and  dream  of  Gustavus  Adolphus.  The  Quaker  may  go  round 
as  broad  in  his  mind  as  he  is  in  his  hat.  Here  the  negro  may  live  on  his 
own  farm  and  twine  the  flowers  of  freedom  about  his  portal,  and  think  not 
of  auction  block  or  slave  pen.  And  yet  while  in  Canada  we  have  room  for 
all  people,  yet  in  Canada  we  have  air  enough  only  to  stir  one  flag.  But, 
brethren,  don't  think  that  all  the  questions  are  solved.  The  great  social 
struggle  is  on  ;  whilst  it  has  not  been  so  noticeable  in  Canada  as  in  the 
United  States,  yet  beneath  our  great  industries  are  heard  rumblings  and 
voices  which  filled  France  before  the  revolution.  We  are  to  feel  thankful, 
however,  that  the  atmosphere  has  so  considerably  cleared,  and  the  financial 
crisis  which  threatened  us  passed.  Times  are  brighter  in  the  United 
States.  We  should  feel  thankful  for  this,  for  what  is  prosperity  to  them  is 
sure  to  redound  to  our  advantage.  I  say  we  have  large  interests  in  the 
commercial  welfare  of  our  friends  to  the  south. 

The  affairs  of  our  cherished  association  during  the  past  year  have  baen 
without  event.  Perhaps  there  has  been  laxity  somewhere.  But  all  the 
branches  have  been  active  and  appear  to  recognize  the  objects  for  which 
they  are  in  existence.  Enthusiasm  will  have  to  be  instilled  into  the 
members.  I  hey  must  be  made  to  understand  that  our  future  success  de- 
pends upon  their  individual  support. 

During  the  year  there  were  organized  and  put  into  working  order  two 
branches,  namely.  No.  15,  situate  at  Brockville,  and  No.  16  at  Carlelon 
Place.  Both  are  very  active  and  display  great  interest  in  the  general  wel- 
fare of  the  association. 

There  are  a  great  many  matters  affecting  our  interests  which  must  come 
up  for  consideration  sooner  or  later.  Amongst  the  most  important,  and  one 
that  occurs  to  me  as  being  of  vital  significance  to  the  members,  is  that  of  ar- 
ranging some  cheap  but  safe  method  of  lile  insurance.  I  am  not  going  to 
suggest  any  particular  plan,  but  would  strongly  recommend  the  appoint- 
ment of  a  committee  to  enquire  into  the  matter  and  report  at  some  futuie 
time.  Besides  the  advantages  to  be  derived  from  the  insurance  itself,  it 
would  have  a  tendency,  I  think,  to  bind  together  more  closely  the  mem- 
bers, to  realize  more  that  they  are  the  members  of  an  important  brother- 
hood, to  feel  that  they  have  a  personal  interest  in  each  other's  welfare. 

1  will  not  speak  of  the  financial  affairs  of  the  association  further  than  to 
state  that  all  moneys  that  have  come  into  my  hands  have  been  duly  handed 
over  to  the  treasurer,  who  will  report  as  to  our  standing.  I  have  made  it  a 
practice  to  remit  to  the  treasurer  twice  during  the  year,  namely,  after  each 
payment  of  the  per  capiia  tax  had  been  collected  in  full,  and  at  the  same 
time  furnished  him  with  a  complete  statement  of  receipts  and  expenditures, 
with  items  and  all  other  data  in  my  power.  I  think  it  quite  uncalled  for  to 
report  oftener  than  twice  a  year,  viz.,  at  the  times  mentioned,  to  the  treas- 
urer, as  it  would  add  much  to  the  work  connected  with  the  secretary's 
duties,  at  any  rate  until  such  times  as  we  grow  to  such  an  extent  as  to  be 
able  to  attach  some  remuneration  to  the  secretary  for  his  trouble. 

1  have  had  during  the  year  some  correspondence  with  Bro.  Charles  E. 
Robertson  and  others,  with  the  view  to  opening  a  branch  in  Pon  Arthur, 
but  as  yet  no  active  steps  have  been  taken.  I  am  sanguine  that  if  efforts 
were  put  forth,  a  great  number  of  new  branches  could  be  organized. 

I  cannot  let  pass  this  opportunity  without  calling  to  your  attention  the 
very  loose  manner  in  which  the  books  pertaining  to  the  branches  have  been 
kept,  and  I  would  strongly  urge  the  appointment  of  a  committee  to  investi- 
gate the  matter  and  to  arrange  some  form  or  system  and  report.  I  think 
also  that  the  system  of  the  executive  department  could  be  much  improved 
by  having  a  regular  set  of  books  gotten  up  especially  on  a  form  arianged 
by  the  same  committee.  Under  the  present  systtm  it  is  almost  impossible 
for  me  to  present  to  you  a  complete  statement' of  the  affairs  ot  the  whole  as- 
sociation ;  but,  gentlemen,  my  books  are  all  here,  and  also  tvery  letter,  re- 
port or  other  thing  connected  with  the  office,  and  I  earnestly  invite  your 
perusal  of  the  same,  and  I  shall  do  all  in  my  po>ver  to  give  you  what  infor- 
mation I  can. 

The  report  of  the  Treasurer,  Mr.  Duncan  Robertson,  of  Ham- 
ilton, is  as  follows  : 

treasurer's  report. 

Your  treasurer  begs  leave  to  submit  the  following  report  lor  the  year  end- 
ing June  30th,  i8q5. 

Recei/>h. 

Sept.   4th,  1894. — Balance  $282  14 

June  aSlh,  1895. — Cash  per  secretary   236  40 

Sept.  24th,  1895.—     145  60 

$664  14 

Expenditure. 

Sept.  7th,  1894. — Mileage  to  delegates   $175  25 

Expenses  to  Ni.igara   38  70 

"          "          Bro.  W.  G.  .Blackgrove — postage.  o  75 

"          "           Rent  of  hall   20  00 

"           Bro.  A.  E.  Edkins — postage   3  75 

"          "           Past  president's  jewel   2500 

June  28th,  1895. — Secretary's  expenses   57  46 

SepL  24th,  1895.—       ■■              "    8  n 

Balance  on  hand   335  12 

$664  14 

Respectfully  submilted, 

Duncan  Robertson,  Treasurer. 

In  the  afternoon  the  delegates  were  taken  to  see  the  Central 
Canad  ian  Exhibition.    At  the  evening  session  two  papers  were 
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read,  one  on  combustion  by  Bro.  Thos.  Wensley,  President  of 
Ottawa  branch,  the  other  on  safety  valves,  by  Bro.  A.  M. 
Wickens.    The  papers  were  of  a  technical  character. 


SECOND  DAY. 

The  second  day's  proceedings  opened  with  a  business  session. 
It  was  resolved  to  allow  $2  a  day  to  delegates  for  maintenance 
and  5  cents  per  mile  one  way  for  mileage. 

A  proposal  was  made  to  change  the  name  so  as  to  admit 
marine  and  locomotive  engineers  to  membership,  but  aftet  con- 
siderable discussion  it  was  laid  over  til!  next  year. 

It  was  decided  to  issue  certificates  to  the  members  of  the  As- 
sociation, for  which  they  will  pay  a  fee  of  50  cents.  This  is  not 
issued  as  a  certificate  of  competency,  nor  has  an  examination  to 
be  passed  to  receive  one.  It  is  merely  issued  so  that  those  be- 
longing to  the  Association  will  be  known  as  members.  The 
certificates  will  be  good  for  a  year  only.  The  conventions  hete- 
after  will  be  held  each  year  on  the  first  Tuesday  after  the  15th  of 
August. 

The  question  of  having  a  system'of  insurance  in  connection 
with  the  Association  was  discussed  and  was  left  to  the  incoming 
executive  to  deal  with. 

During  the  day  a  visit  was  paid  to  the  E.  B.  Eddy  works  at 
Hull,  and  afterwards  the  delegates  were  taken  to  RockliflFe  Park 
and  entertained  at  lunch  by  the  local  branch. 

In  the  evening  a  visit  was  paid  to  the  electric  power  house  and 
to  the  pumping  house  of  the  water  works. 

At  to-day's  session  a  paper — the  most  important  and  interest- 
ing of  the  Convention — was  read  by  Mr.  A.  E.  Edkins,  of  To- 
ronto, on  steam  boiler  explosions.  The  following  is  a  summary 
of  the  paper: — 

Having  been  requested  to  prepare  a  paper  for  this  Convention 
I  decided  after  much  difficulty  to  take  as  my  subject  Steam 
Boiler  Explosions.  Scientists  have  given  the  subject  much  at- 
tention in  the  past,  but  their  theories  have  not  been  of  much 
benefit.  It  is  difficult  to  draw  the  line  between  what  constitutes 
an  explosion  and  what  might  be  termed  a  burst,  rupture  or  local 
explosion.  As  operative  steam  engineers  we  are  more  directly 
interested  in  the  most  probable  cause  and  the  most  efficient 
means  to  be  adopted  for  the  prevention  of  explosions.  It  is  quite 
a  common  thing  in  the  event  of  an  explosion  to  hear  men  attri- 
bute the  cause  to  a  lack  of  water  in  the  boiler,  and  some  go  so 
far  as  to  infer  that  the  boiler  must  have  been  empty  and  red  hot, 
and  the  explosion  caused  by  turning  on  the  feed  pump  and  throw- 
ing cold  water  on  the  red  hot  sheets,  which  being  evaporated 
into  steam  (instantaneously)  of  sufficient  pressure  to  cause  the 
destruction  of  the  boiler. 

This  is  a  most  absurd  theory,  as  will  be  shown.  A  cubic  foot 
of  water  at  a  temperature  due  to  a  pressure  of  60  or  70  lbs.  of 
steam  to  the  square  inch  has  been  found  to  have  as  much  ex- 
plosive energy  as  one  pound  of  gunpowder.  Gunpowder  pro- 
duces sufficient  force  to  raise  Us  own  weight  to  a  height  of  50 
miles,  while  water,  under  the  conditions  existing  in  a  steam 
boiler  under  pressure,  has  energy  stored  sufficient  to  raise  its 
own  weight  nearly  one  mile.  The  causes  to  which  the  explosion 
of  steam  boilers  have  been  attributed  are  legion,  and  may  be 
classed  as  follows  :  ist,  the  known  ;  2nd,  the  possible  ;  3id,  the 
improbable  and  nonsensical.  Among  the  first  causes  may  be 
classed  bad  workmanship,  defects  in  design  and  weakening  and 
wasting  of  the  structure  fiom  old  age. 

Among  the  second  or  possible  causes  of  explosion  may  be 
mentioned,  low  water  and  consequent  overheating  of  the  boiler. 

Among  the  third  or  absurd  causes  for  explosions  may  be  men- 
tioned the  following  :  The  decomposition  of  water  within  a 
steam  boiler  and  the  formation  of  a  powerful  gas  which  under 
some  conditions  has  been  held  responsible  for  some  explosions, 
but  which  has  been  proved  absurd  by  many  scientists. 

Electricity  within  the  steam  boiler  has  also  been  given  as  a 
possible  cause  of  explosion,  owing,  no  doubt,  to  the  fact  that 
steam  upon  being  discharged  into  the  air  under  certain  condi- 
tions has  exhibited  signs  of  electricity,  but  proof  of  this  theory 
has  not  been  forthcoming. 

Taking  an  ordinary  horizontal  cylindrical  tubular  boiler  which 
will  have  about  900  square  feet  of  heating  surface  and  would 
contain  8.225  pounds  of  nearly  its  own  weight  and  20.84  pounds 
of  steam,  and  according  to  a  table  prepared  by  A.  Thurston,  the 
stored  energy  contained  in  the  water  would  be  50,008,790  foot 
pounds,  while  that  in  the  steam  would  be  but  1,022,731  foot 
pounds,  or  only  one-fiftieth  of  that  stored  up  in  the  water.  It  is 
very  plain,  therefore,  that  the  bulk  of  destructive  force  in  the 
event  of  an  explosion  emanates  from  the  heat  stored  up  in  the 
water. 


It  follows,  therefore,  that  the  class  of  boiler  containing  the 
most  water  must  in  the  event  of  an  explosion  cause  the  greater 
amount  of  damage.  Many  instances  were  given  where  cold 
water  has  been  turned  into  red  hot  boilers  without  serious  re- 
sults following. 


THIRD  DAY. 
On  the  third  day  the  Convention  met  and  received  reports 
from  the  various  committees,  also  transacting  some  routine  busi- 
ness. 

President  York  brought  up  the  question  of  secuiing  models  of 
the  machinery  and  appliances  they  were  in  the  habit  of  using, 
which  would  be  of  much  benefit  to  the  members,  and  which 
could  be  passed  around  among  the  different  branches.  He 
thought  the  manufacturers  of  pumps  and  engines  should  be  ap- 
plied to  for  the  purpose  of  getting  them  to  supply  models,  which 
would  be  of  much  benefit  to  the  members  as  well  as  to  the  manu- 
facturers. A  motion  was  carried  to  the  effect  that  the  executive 
take  steps  towards  securing  models. 

The  executive  reported  that  $350  was  required  to  pay  expenses 
of  delegates.  A  number  of  the  members  returned  half  their  al- 
lowance to  the  Association's  funds. 

A  motion  was  passed  acknowledging  the  great  hospitality  of 
the  people  of  Ottawa. 

The  Convention  was  brought  to  a  close  by  a  banquet  at  the 
Windsor  Hotel.  The  chair  was  occupied  by  Mi.  Thos.  Wensley, 
president  of  the  Ottawa  branch,  who  had  on  his  right  Mayor 
Borthwick  and  Mr.  Blackgrove,  the  new  president,  and  on  his 
left  Mr.  York,  ex-president.  Among  the  guests  were  a  number 
of  the  aldermen  of  the  city  and  others.  A  very  pleasant  evening 
was  spent,  song  and  story  entering  largely  into  the  program. 

The  following  are  the  officers  elected  for  the  ensuing  year  : — 
President,  W.  G.  Blackgrove,  Toronto ;  vice-president,  J.  Devlin, 
Kingston;  secretary,  E.  J.  Phillips,  Toronto;  treasurer,  Duncan 
Robertson,  Hamilton  ;  conductor,  W.  F.  Chapman,  Brockville  ; 
doorkeeper,  F.  G.  Johnston,  Ottawa  ;  Provincial  Deputy  for 
Ontario,  F.  G.  Donaldson,  Ottawa  ;  District  Deputies  for  On- 
tario, J.  Hugget,  Toronto;  J.  Floody,  Wiarton  ;  Pro-deputy  for 
Province  of  Quebec,  O.  E.  Granburg,  Montreal. 

Kingston,  Brockville,  Montreal  and  London  extended  invita- 
tions for  the  next  convention,  but  on  a  vote  being  taken,  Kingston 
was  selected  by  a  large  majority. 

At  the  conclusion  of  the  proceedings  the  retiring  president, 
Mr.  J.  J.  York,  of  Montreal,  was  presented  with  a  jewel. 


SPARKS. 

The  Nanaimo  Telephone  Co. 's  plant  is  to  be  reconstructed. 
Mr.  James  Pape  has  been  appointed  assistant  electric  light  inspector 
for  Toronto. 

An  electrical  street  car  postal  seivice  has  been  inaugurated  on  the 
third  avenue  line  in  New  York. 

The  machinery  in  the  electricity  building  at  the  Bordeaux  exhibition 
was  destroyed  by  fire  last  week. 

The  Guelph  electric  street  railway  was  opened  for  traffic  on  Sept. 
17th.    There  is  about  five  miies  of  track. 

The  electric  light  power  station  at  St.  Stepen's  N.  B. ,  has  had  to  run 
short  on  account  of  low  water  caused  by  the  drought. 

The  Canada  Switch  and  Spring  Co.,  Montreal,  is  about  to  engage  in 
the  manufacture  of  railway,  electrical  and  contractors'  supplies,  etc. 

Mr.  W.  Y.  Soper,  vice-president  of  the  Ottawa  Electric  Railway 
Company,  says  Ottawa  is  not  yet  large  enough  to  require  Sunday  street 
cars. 

The  earnings  of  the  Montreal  srreet  railway  for  the  year  ending  30th 
September,  were  $1,096,724.80,  an  increase  of  $214,552.38  over  the 
previous  yeai. 

The  Hamilton  Radial  Electric  Railway  Co.  has  closed  a  contract  with 
the  Niagara  Power  Company  which  makes  the  construction  of  the  road 
to  the  Falls  a  certainty. 

An  extension  of  the  Toronto  aud  Suburban  electric  railroad  has  been 
located  from  Toronto  Junction  to  Islington.  It  is  hoped  Lambton 
Mills  will  be  reached  this  fall. 

An  electric  railway  is  projected  from  the  Grand  Trunk  in  the  Town- 
ship of  King  to  the  village  of  Schomberg.  Mr.  Jamieson,  of  Toronto, 
has  been  looking  over  the  ground. 

The  Toronto  Railway  Co.  is  well  equipped  for  the  coming  winter. 
It  has  ten  snow  ploughs,  five  more  than  last  year,  and  two  cars  on  each 
route  are  fitted  with  apparatus  for  removing  ice  from  the  rails. 

John  C.  McDonald,  of  the  Audilor-General's  office,  Ottawa,  had  his 
leg  fractured  in  two  places,  while  alighting  from  an  electric  car  on  the 
civic  holiday.  He  is  suing  the  Ottawa  Railroad  Company  for  $10,000 
damages. 
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EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel, 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 
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The  Ottawa  Carbon  Works  have  commenced 
operations.  They  employ  29  men  and  a  few 
girls,  which  staff  will  shortly  be  increased. 
They  have  six  months  orders  ahead. 

The  Toronto  and  Richmond  Hill  Electric 
Railway  Company  have  entered  suit  against 
the  Township  of  York,  claiming  $100,000 
damages  for  preventing  them  from  completing 
the  road  within  the  specified  time  to  claim  the 
bonuses  of  $60,000. 

At  the  opening  of  the  Guelph  electric  railway 
one  of  the  speakers  rejoiced  that  the  people 
would  be  able  to  reach  the  cemetery  so  quickly. 
Whereupon  a  contemporary  remarks  that  if 
Guelph  citizens  have  not  been  getting  to  the 
cemetery  fast  enough  they  can  rest  assured  that 
the  trolley  cars  without  fenders  will  do  much 
to  remove  that  grievance. 

The  London  electric  road  carried  over  too,- 
000  passengers  to  the  Western  fair.  On 
Wednesday  34,000  tickets  were  taken  up,  and 
on  Thursday  31,000.  Seven  tickets  are  sold 
for  a  quarter.  The  manager  claims  that  the 
business  during  the  exhibition  week  was  250 
per  cent,  greater  than  that  of  the  Toronto  road 
during  the  industrial.  But  then  it  was  a  new 
thing  for  London  and  everybody  wanted  to 
take  a  ride. 


Straight  Line  Hanger. 


Double  Pull-off. 
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|ngersoll  rock  drill  CO. 
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 —.MONTREAL 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO. 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLV  I'AIU   UP,  $5,000,000 

.  .  .  Manufacturers  of  ,  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
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CURTfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 
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) PULLEY 


Latest  •  Most  Efficient 

Least  Expensive. 
Get  our  prices  before  ordering. 

SOLE  MANUFACTURERS 


Dodge  Wood  Split  Pulley  Co. 

Office,  68  King  Street  West,  TORONTO. 
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SOLE  MANUFACTURERS  OF  HARD  VuLCANIZED  FIBRE 

In  Sheets,  Tubes,  Bods,  Sticks  and  special  shapes  to  order.  Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 
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METERS 

THOMSON  RECORDING  WATT  -  METER 

The  only  meter  which  measures 
both  current  and  voltage  and  is  per- 
fectly accurate  from  one  lamp  to  full 
load  


* 

Suited  for  Direct  and  Alternating  Circuits,   Arc  Lighting, 
Railway  and  Stationary  Motor  Service. 


TRANSFORMERS 


Durability 
Efficiency 
Reg^ulation 


of  our  Standard  Types  .  .  . 
for  Lighting  and  Power  Service 

possess  important  advantages  in  mechani- 
cal construction,  such  as  oil-insulation, 
separate  switch  and  fuse  boxes,  and  double 
secondary  coils,  which,  together  with 
Superior  Electrical  Design,  have  caused 

them  to  be  recognized  by  the  leading 
Central  Station  Managers  as  far  in  the 
lead  of  all  others  for  

which  means  saving  in  repairs  and 
reliability  of  service. 

which  means  saving  in  power  and 
plant  capacity. 

which  means  saving  in  Lamps  and 
steadiness  in  lighting  service. 
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SPARKS. 

A  company  is  being  formed  to  build  an  electric  street  railway  ii:  Sher- 
brooT<e,  Que. 

Mr.  W.  H.  Frost,  of  Smith's  Falls,  is  now  running  his  malleable  iron 
works  by  electricity. 

The  contract  for  lighting  Trenton  for  ten  years  by  electricity  has  been 
awarded  to  an  American  company. 

During  August,  the  Gait,  Preston  and  Hespler  electric  railway  carried 
27,000  passengers  and  over  600  tons  of  freight. 

A  sale  of  100  acres  of  mica  land  in  the  township  of  Hull,  to  a  United 
States  firm  is  reported.    The  price  paid  was  $6,500. 

The  city's  percentage  of  the  earnings  of  the  Bell  Telephone  Co.  in  To- 
ronto tor  the  past  three  months  amounted  to  $1,926.54  and  increase  of  $70.- 
57  over  the  corresponding  period  of  last  year. 

It  :s  contemplated  to  enter  into  the  manufacture  of  acetyline  at  Ottawa. 
Mr.  W.  C.  Edwards,  M.  P.,  and  other  prominent  capitalists  are  interested. 
Power,  material  to  furnish  lime  and  material  for  carbon  are  required,  and 
all  three  are  in  abundance  at  the  capital,  in  water  power,  limestone  and 
mill  waste. 

The  Syracuse,  N.  Y.,  Street  Railway  Company  recently  placed  four  cars 
on  four  of  their  lines  ai  the  disposal  of  the  Women's  Christian  Association 
for  one  day.  About  filty  of  the  most  fashionable  young  ladies  of  the  city 
acted  as  conductors,  relieving  each  other  at  stated  intervals.  The  regular 
conductors  were  on  board  to  prevent  accidents.  The  cars  were  gaily  dec- 
orated and  were  crowded  all  day.  The  funds  of  the  association  benefitted 
to  the  extent  of  nearly  $2,000. 

An  agreement  has  been  signed  between  the  city  of  Vancouver  and  Mr. 
Stewart,  acting  on  behalf  of  the  Western  Electric  Light,  Heating  and 
Power  Co.,  Ltd.,  for  the  lighting  of  the  city.  The  latter  agree  to  supply 
lamps  of  2,000  candle  power  at  the  following  prices  :  Not  exceeding  27J 
cents  per  night  per  lamp  up  to  200  lamps,  27  cents  per  night  per  lamp  for 
200  up  to  250  and  26  cents  per  night  for  250  lamps  and  over,  the  lamps  to 
be  kept  burning  at  least  310  nights  in  each  year.  That  in  the  event  of  the 
City  requiring  1,000  candle  power  lamps  instead  of  2.000  candle  power,  the 
charge  to  be  2  cents  per  lamp  less.  The  company  will  also  supply  incan- 
descent light  to  the  city  and  any  citizen  that  may  require  it  at  the  price  of 
^  cent  per  amphere  hour  by  meter.  The  plant  to  be  of  the  best  modern  de- 
scription in  use  in  public  lighting,  and  to  be  in  operation  in  the  principal 
streets  in  sixty  days,  and  in  the  rest  of  the  city  in  90  days.  The  contract  is 
for  10  years,  the  city  to  have  the  right  to  purchase  the  plant  at  actual  value 
at  any  time. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  oThtr  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catato^nes  ivill  he  f^irni^hed  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfc.  Co, 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  RailwaylApparatus  is  not 
Equalled  by  any  other 
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The  National  Electric  Co. 


Eau  Claire, 
Wis.  — ' 


500  Light  Alternator. 


MANUI-  AC'l  UREKS  OV 


Bipolar  and  p^^gj,  (JgJjgj,jtorS  MOtOFS 


Multipolar 

Alternating- 
Self-Contained 


Dynamos 


Direct 
Current 


Dynamos 


The  National  Transformers 


are  the  best  in  the  market.  Our  Alternators  light 
the  Towns  of  Oakvillf,  St.  Marys,  Oshawa,  Mount 
Forest,  Palmerston,  Grimsby,  Port  Dover,  and  hundreds  of  other  towns  in  Canada  and  the  United 
States.    Ask  the  companies  how  ihey  like  them.    Send  for  estimates  to  . 

JOHN  W.  SKINNER 

or  apply  at  146  TOHK  ST.,  TORONTO.  MITCHELL,  ONT. 


5Ki  GOLDIE  &  m^CaLLOCM  Co 
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Impi'oVGd  Steam  E.ngin6s  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

I 


Fire  a,n.d  Burglar  Proof  Safes  amti  Yavilt  Doors 


^Bc^rraT  att^mtTon  ^^"^^  ^°      ^'Wheelock"  improved  steam  engine 

i^PnW'™'  a^^^n^  Wq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


 ^GALT,  ONTARIO. 


©^ROBERT  GRAMAm--^© 

.  .  .  OTTAWA,  ONT. 


Iron  Founder  and  IVTacFiinist; 

Water  Wheels,  Engines  and  Mill  Machinery  a  Specialty. 

^THE^ 


I  STANDARD... 
I  WATER  WHEEL 


ADE  in  sizes  from  6  inches  to  S4  inches 
diameter.  Wheel  one  solid  casting. 
84  per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  from  Case. 


Write  for  Estimates,  References  and  Catalofiues  of  the  Stand.'^rd  Water  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Pl.ints  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  Shears  and  Gummers  ;  also  Surface  Grinder  for  Shingle  Saws. 
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ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
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GENERATION  AND  TRANSMISSION  OF  ELECTRICITY 
FROM  WATER  POWER. 

The  work  of  utilizing  the  gieat  water  powers  of  the  far  west 
is  going  on  rapidly.  Within  the  past  months  two  electrical 
plants  for  the  transmission  of  power  from  water  falls  over  long 
distances  have  been  installed.  That  at  Sacramento,  Cal.,  has 
proved  the  feasibility  of  economicaHy  transmitting  the  power  of 
a  fall  to  a  distance  of  nearly  twenty  five  miles.  That  at  Port- 
land, Ore.,  is  still  more  important  and  presented  many  new 
electrical  problems.  Those  have  been  successfully  solved  and 
the  thriving  city  of  Portland  is  now  benefiting  by  a  service  of 
electricity  from  a  water  fall  more  than  twelve  miles  away.  This 
installation  was  made  by  the  Portland  General  Electric  Com- 
pany, of  which  Mr.  F.  P.  Morey  is  President.    The  company 
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constructed  to  allow  of  the  passage  of  vessels  past  the  falls  into 
the  navigable  waters  above,  extending  seventy-five  miles  inland. 

To  construct  this  canal,  the  State  of  Oregon  contributed  about 
$20,000,  the  balance  being  supplied  by  the  Portland  Company. 

The  station  building  is  of  concrete,  stone,  iron  and  brick  and 
when  finished  will  have  a  length  parallel  with  the  river  of  364 
feet.  The  water  is  taken  from  the  canal,  led  through  an  exten- 
sive hydraulic  installation  and  discharged  into  the  river  below 
on  the  other  side.  The  water  wheel  plant  is  from  the  works  of 
the  Stillwell-Bierce  &  Smith-Vaile  Co.,  of  Dayton,  O.,  and  con-  - 
sists  at  the  present  time  of  three  units,  each  consisting  of  a  pair 
of  vertical  cylinder  gate  improved  Victor  turbine  wheels,  42 
inches  and  60  inches  in  diameter  respectively.  The  larger 
wheel  is  an  auxiliary  to  be  brought  into  service  only  at  periods 
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Fig.  I. — Interior  of  Station  Siiowtni;  Tiirke  j-Phase  Generators  and  Two  DiKiici-CoNNEcrEn  Exciters. 


owns  the  entire  water  power  of  the  falls  on  the  Willamette  River 
at  Oregon  Citv,  twelve  miles  above  Portland,  which,  with  a  head 
of  forty  feet,  has  a  minimum  capacity  estimated  at  50,000  h.  p. 
Part  of  the  power  has  already  been  utilized  by  numerous  factor- 
ies and  mills  erected  near  by,  and  in  addition  to  these  an  elec- 
tric station  erected  some  yeirs  ago  has  supplied  current  for 
lighting  the  streets  and  dwellings  of  Portland  and  for  operating 
an  electric  street  railway  between  Oregon  and  Milwaukee, 
seven  miles  away,  the  direct  current  and  high  frequency  alter- 
nating systems  being  used. 

In  order  to  take  advantage  of  the  power  of  the  falls  the  Port- 
land General  Electric  Company  has  constructed  the  first  part  of 
an  extensive  station  on  the  west  side  of  the  Willamette  river 
opposite  the  City  of  Oregon.  The  part  constructed  is  one 
quarter  only  of  the  building,  which  is  being  put  up  in  sections- 
Twenty  sections  will  complete  the  building  ;  five  are  already 
built  and  foundations  are  now  being  made  for  the  remainder. 
The  ultimate  generating  capacity  of  the  station  will  be  12,800 
horse  power.  In  addition  to  the  land  covered  by  the  station,  the 
Company  has  purchased  about  1,600  acres  in  the  vicinity.  It 
also  controls  the  canal  and  locks  on  the  west  side  of  the  river. 


of  excessive  high  water,  which  the  records  show  occur  about 
once  in  every  five  years.  The  smaller  wheel  runs  at  a  speed  of 
200  revolutions  per  minute  and  the  larger  at  100  revolutions  per 
minute.  Both  turbines  are  set  at  the  same  level  and  each 
carries  a  pulley  ;  that  of  the  sixtv  inch  wheel  being  fixed  to  the 
generator  shaft.  When  the  large  wheel  is  in  operation  the  two 
pulleys  are  belted  together,  the  smaller  wheel  is  disconnected 
and  the  large  wheel  drives  the  generator  at  a  uniform  speed  of 
200  revolutions.  When  the  smaller  turbine  is  operated  alone 
the  belt  lies  upon  a  shelf  surrounding  the  pulleys. 

The  weight  of  the  vertical  shaft  with  the  armature  is  about 
33,500  pounds,  and  to  carry  this  a  system  of  extra  bearings  is 
introduced — one  of  the  ring  thrust  type  and  the  other  a  hydraulic 
oil  bearing,  both  supplemenling.the  ring  bearings  on  the  arma- 
ture shaft.  They  are  enclosed  with  cases  filled  with  oil  delivered 
by  hydraulic  pressure,  and  are  surrounded  by  water  jackets. 

The  length  of  the  generator  shaft  is  29  feet,  and  8"-^$  in 
diameter.  It  is  not  a  continuation  of  the  shaft  of  the  wheel  but 
is  coupled  to  it  by  means  of  a  disc  coupling,  which  allows  of  a 
certain  free  movement  up  and  down  of  the  generator  shaft. 
The  shaft  of  the  60  inch  wheel  runs  from  the  coupling  to  a 


bearing  set  in  the  floor  of  the  station.  Both  wheels  in  each  sec- 
tion are  controlled  by  hand  wheels  and  both  are  regulated  by 
the  same  governor.  The  belt  tightener  is  also  controlled  from 
either  floor  by  a  hand  wheel. 

The  water  is  admitted  to  the  penstocks  from  the  upper  canal 
by  means  of  a  head  gate  operated  from  a  platform  on  the  canal 
side  of  the  station.  Each  penstock  is  ten  feet  in  diameter  and 
is  constructed  of  riveted  steel  plates.  Each  wheel  has  its  own 
flume,  the  water  passing  first  through  the  large  flume  of  the 
larger  wheel  to  the  flume  of  the  smaller  wheel,  whence  it  passes 


Fig  2. — Bank  of  SrEr-DovvN  Transformers. 


through  a  tube  into  a  tail  race.  In  addition  to  this  turbine 
equipment,  an  au.xiliary  power  equipment  has  been  furnished, 
consisting  of  a  set  of  pumps,  including  a  hydraulic  pump  for 
supplying  oil  to  the  thrust  bearing  cylinders  and  a  duplex  water 
pump  to  circulate  the  water  in  the  cylinder  water  jackets.  They 
are  operated  by  two  15-inch  horizontal  turbines  enclosed  in  the 
same  flume.  For  the  operation  of  the  exciters  a  further  pair  of 
vertical  turbine  wheels  has  been  installed,  each  48  inches  in 
diameter,  driving  the  generators  by  a  similar  system  to  that 
already  described  for  the  operation  of  the  main  machines. 

The  complete  power  plant  will  consist  of  twenty,  three-phase 
generators  and  two  direct  current  generators,  acting  as  exciters. 
The  total  capacity  of  the  station,  therefore,  will  be  12,000  horse 
power,  divided  into  twenty  units,  each  one  independent  of  the 
other. 

In  order  to  obtain  the  best  results  from  the  power  at  its  dis- 
posal, the  Company  selected  the  three-phase  system  of  electrical 
power  transmission  as  developed  by  the  General  Electric  Co., 
which  has  proved  so  satisfactory  in  the  majority  of  power  trans- 
mission installations  of  varying  sizes  and  varying  distances  in 
the  United  States. 

One  peculiar  feature  of  the  Portland  installation  is  the  em- 
ployment of  large  blocks  of  power  for  street  railway  service,  in- 
volving the  transformation  of  the  polyphase  current  sent  over 
the  line  into  direct  current  for  railway  circuits.  The  frequency 
IS  33  cycles  per  second,  selected  on  account  of  the  large  amount 
of  power  which  is  necessary  to  convert  from  alternating  into 
direct  current.  The  current  is  delivered  directly  to  the  line 
without  first  passing  through  transformers  and  when  it  reaches 
Portland  is  transformed  down  to  a  potential  of  400  volts.  For 
the  power  service  the  step-down  transformers  are  connected  to 
rotary  converters  which  will  deliver  a  continuous  current  of  500 
volts  for  street  railway  service,  as  well  as  for  the  operation  of 
stationary  motors.  Induction  motors  will  also  be  used,  directly 
connected  to  the  secondaries  of  the  step-down  transformers  when 
this  can  be  done  to  advantage. 

The  five  sections  of  the  building  already  erected  are  occupied 
in  the  following  order  : — The  first  section  contains  the  pumps 
and  the  accumulators  for  the  complete  station  ;  in  each  of  the 
three  following  sections  is  one  three-phase  alternating  current 
generator  of  450  k.  w.  or  600  h.  p.  capacity,  and  the  fifth  section 
contains  two  250  k.  w.,  m.  p.  continuous  current  generatois  used 
as  exciters.  Each  exciter  is  capable  of  exciting  all  of  the  twenty, 
three-phase  generators,  and  the  second  has  been  set  up  as  a  re- 
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serve  in  case  of  accident  to  the  first.  At  present,  one  is  furnish 
ing  direct  current  to  the  street  railroads  in  Oregon  City.  When 
the  station  is  complete,  the  exciter  section  will  be  removed  from 
the  fifth  section,  which  it  occupies  at  present,  and  will  be  placed 
in  the  centre  section  of  the  building,  where  the  switchboards 
will  also  be  erected. 

The  generators  are  of  special  design  and  are  set  upon  the 
floor  of  the  station,  the  armatures  revolving  in  a  horizontal  plane, 
with  one  bearing  at  the  floor  line  and  another  on  top  of  the 
armature  underneath  the  collector  rings.  Each  generator  has 
twenty  laminated  poles.  The  armatures  are  a  little  over  seven 
feet  in  diameter  and  are  about  two  feet  high.  These  armatures 
are  constructed  to  deliver  current  directly  to  the  line  at  a  work- 
ing potential  of  6,000  volts  effective  pressure  without  the  inter- 
mediation of  step-up  transfcrmers.  On  account  of  this  high 
voltage  unusual  precautions  were  necessary  to  perfect  the  insula- 
tion of  the  armature  coils  to  avoid  leakage  to  the  ground.  The 
armatures  are  wound  with  flat  wire  and  each  of  the  coils  is  divi- 
ded into  sections,  each  section  being  separately  insulated.  The 
thoroughness  with  which  the  feat  of  delivering  the  enormous 
voltage  direct  from  the  machines  has  been  accomplished  can  be 
judged  by  the  fact  that  the  armatures  were  subjected  to  a  pres- 
sure of  15,000  volts  alternating  and  were  both  short  circuited 
and  open  circuited  under  full  excitation  without  the  slightest 
injury. 

The  field  coils  are  wound  for  excitation  of  500  volts  con- 
tinuous current,  and  each  has  been  subjected  to  a  test  of  5000 
volts  alternating.  The  regulation  in  these  machines  has  proved 
singularly  good,  the  increase  from  no  load  to  full  load  being 
comparatively  moderate. 

From  the  dynamos  the  loads  are  run  to  floor  connectors  and 
pass  underneath  the  floor  to  the  switchboard.  The  concrete 
floor  is  over  them  and  thorough  protection  guaranteed. 

The  exciters  are  set  up  to  allow  of  the  armature  revolving  in 
a  horizontal  plane  with  one  bearing  only  at  the  floor  line.  The- 
construction  of  these  exciters  is  almost  identical  with  the  G.  E. 
m.  p.  tvpe  of  railway  generator,  and  each  has  a  capacity  of  250 
k.  w.  at  125  revolutions  per  minute. 

The  high  tension  switchboards  are  built  of  native  marble  and 
the  panel  method  of  construction  is  followed  throughout.  Each 
panel  carries  a  double  pole  main  switch  for  the  high  potential 
circuit,  and  a  potential  circuit  and  a  double  pole  double  throw 
switch  for  the  exciting  circuits.  It  also  carries  a  rheostat  for 
the  control  of  the  excitation  of  each  machine  and  a  single  throw 


Fig.  3  —Receiving  or  3-Phase  Side  of  Rotary  Converters. 


switch  opening  the  circuit  through  a  set  of  seven  32  c.  p.  no 
volts.  In  addition  the  board  carries  a  current  indicator  for  each 
line  and  one  for  the  exciting  circuit,  and  a  potential  indicator 
with  station  transformer  placed  at  the  back.  The  upper  part  of 
each  panel  consists  of  a  set  of  plug  connections  for  coupling  the 
machines  in  parallel  or  for  direct  line  connections  fiom  each 
generator. 

The  exciter  switchboard  consists  of  two  panels  of  Tennessee 
marble  with  a  special  switching  panel  between  them.  By 
means  of  this  switching  panel  current  for  the  railway  service 
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in  Oregon  City  can  be  obtained  from  either  exciter,  or  the  two 
exciters  can  be  coupled  in  parallel  or  the  outgoint;  railroad  cur- 
rent can  be  used  for  excitation  purposes  and  the  balance  from 
the  exciters  can  be  used  for  other  work.  From  the  ^'enerators 
the  current  passes  directly  to  the  line  throujjh  the  switchboard. 
The  line  is  14.3  miles  long,  a  separate  circuit  being  installed  for 
each  machine.  It  passes  through  an  undulating  country  follow- 
ing the  course  of  the  Willamette  river  as  closely  as  possible. 


Fig.  4. — Direct  Current  Side  ok  Rotary  Converters. 

The  poles  upon  which  the  three  phase  wires  are  strung,  also 
carry  a  number  of  wires  for  the  5,000  volt  continuous  arc  current 
from  the  old  trnnsmission  station,  as  well  as  the  wjres  over 
which  the  old  system  of  lighting  with  high  frequency  5,000  volt 
alternating  current  is  effected.  The  loss  in  the  long  distance 
transmission  line  is  calculated  at  full  load  at  about  11%. 

The  sub-station  to  which  the  high  frecjuency  lines  are  brought, 
is  a  two-story  building  at  the  corner  of  Seventh  and  Alder  streets, 
covering  a  space  of  40  feet  by  100  feet.  The  lower  floor  is 
divided  into  three  rooms,  one  containing  the  transformers,  the 
second  the  rotary  converters,  the  other  being  used  for  a  repair 
shop,  lamp  and  meter  room.  The  upper  story  of  the  building 
is  occupied  by  the  offices.  In  the  transformation  room  at 
present  are  the  necessary  transformers  for  the  three  units  already 
installed — 45  transformers  in  all.  The  receiving  end  of  each 
line  is  connected  to  a  bank  of  15  transformers  per  generator,  five 
being  placed  between  each  pair  of  wires  of  the  three-phase 
system.  The  transformers  are  mounted  on  an  iron  rack  five 
transformers  high  and  three  wide  and  foundations  are  already 
laid  for  six  additional  units.  Each  set  of  five  transformers  is 
connected  to  the  primaries  in  series  and  to  the  secondaries  in 
parallel,  although  in  the  transformation  of  the  three  phase  cur- 
rent two  sets  only  are  necessary.  For  the  large  units,  with  high 
voltages,  however,  as  employed  in  the  present  installation  it  is 
desirable  to  have  a  large  number  of  transformers  banked.  The 
bank  therefore  is  divided  into  three  sets  instead  of  two  so  that 
each  group  may  act  as  a  reserve  to  the  other  two  sides  enabling 
two-thirds  of  the  power  of  each  generator  to  be  delivered  even 
if  the  transformers  on  one  leg  of  the  circuit  have  to  be  discon- 
nected, nor  is  the  balance  of  the  system  affected  by  this  change 
of  connection.  The  transformers  regulate  at  a  little  over  one 
per  cent,  variation  of  the  secondaries  from  no  load  to  full  load. 
The  transformers  are  of  the  standard  General  Electric  sub- 
station type,  having  numerous  air  passages  between  successive 
bunches  of  iron  lamine  and  between  the  coils  so  that  they  may 
be  cooled  by  artificial  ventilation.  This  enables  the  transform- 
ers to  be  worked  at  a  high  output  of  efficiency  and  yet  remain 
cool.  The  distribution  of  light  from  the  secondaries  is  effected 
on  the  Edison  four  wire  system  which  also  allows  of  the  working 
of  synchronous  and  induction  motors  from  the  lighting  mains. 
The  four  wire  system  is  worked  at  1,000  volts  between  wires  and 
by  means  of  feeder  regulators  a  variation  of  4%  in  either  direc- 
tion is  covered. 


As  already  mentioned  the  direct  current  for  the  railway  ser- 
vice is  obtained  by  conversion  from  the  three-phase  alternating 
current.  This  is  effected  by  means  of  rotary  transformers,  a 
type  of  machine  which  the  General  Electric  Company  has 
brought  to  a  high  state  of  perfection.  Two  of  these  are  at 
present  installed  in  the  sub-station,  and  space  has  been  left  for 
an  additional  three.  The  capacity  of  each  converter  is  500  h.  p. 
delivered  to  the  bus  bars  of  the  continuous  current  switchboard. 
The  long  distance  transmission  lines  for  this  railway  service,  as 
in  the  case  of  the  lighting  circuits,  are  connected  to  the  step- 
down  transformers,  transforming  the  current  from  6,000  volts  on 
the  line  to  400  volts  at  the  secondaries.  The  secondaries  are 
connected  to  the  three  collector  rings  on  one  side,  and  the  cur- 
rent is  thus  brought  into  the  armature  of  the  ro.tary  converter. 
The  alternating  current  at  400  volts  is  then  converted  in  this 
machine  into  direct  current  at  500  volts  at  no  load  and  550  volts 
at  full  load  delivered  from  the  commutator  side.  The  rotary 
converters  are  arranged  for  self  regulation,  the  voltage  on  the 
direct  current  side  compounding  with  the  same  regularity  as 
that  found  in  the  best  direct  current  dynamos  despite  the  vary- 
ing losses  on  the  long  distance  line  and  the  varying  armature 
reaction  in  the  rotary  converter.  This  regulation  is  entirely 
independent  of  the  generator  which  receives  constant  excitation 
at  all  loads.  The  shaft  of  the  rotary  converter  is  extended 
twelve  inches  beyond  the  bearing  of  the  alternating  current  side 
to  take  a  small  pulley  from  which  any  small  machine  or  an  arc 
dynamo  may  be  driven. 

It  is  a  note- worthy  fact  that  in  spite  of  the  long  transmission 
line,  and  the  increasing  load  on  the  generator,  the  potential 
supplied  to  the  railway  lines  steadily  rises  as  the  load  is  increased. 

Each  rotary  converter  has  a  capacity  of  400  k.  w.  It  is  an 
eight  pole  machine  making  500  revolutions.  The  armature  is 
iron  clad,  carrying  at  one  side  a  commutator  and  at  the  other 
three  collector  rings.  From  the  lotary  converters  the  wires  are 
taken  to  the  power  switchboards.  Each  converter  has  two 
panels,  one  for  the  three-phase  current  and  one  for  the  contin- 
uous current.  The  alternating  current  panel  carries  two  double 
pole  switches,  one  for  connection  to  the  converters  and  trans- 
formers and  the  other  to  connect  the  converter  to  a  set  of  com- 
mon bus  bars.    An  additional  main  switch  is  provided  to  con- 


Fk;.  5.— .Section  through  ihe  Power-House. 

nect  the  rotary  transformer  and  the  panel  itself  which  carries 
also  a  set  of  fuses,  three  current  indicators  and  a  potential  indi- 
cator with  a  transformer  reducing  the  potential  from  3';'  to  i. 
The  continuous  current  panel  is  of  the  standard  direct  cui  rent 
railway  type  with  automatic  circuit  breaker,  and  a  current  indi- 
cator added  for  the  fields  of  the  rotary  transformer.    The  panels 
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may  be  coupled  in  parallel  on  both  the  alternating  and  contin- 
uous current  side. 

The  lighting  switchboards  in  the  sub-station  consist  of  one 
panel  for  each  leg  of  the  three-phase  system.  The  secondaries 
from  the  transformers  aiC  entirely  independent  and  the  panels 
carry  fuses  and  two  4  pole  switches  for  coupling  the  feeders 
directly  either  to  the  corresponding  transformer  unit  ot  to  the 
bus  bars  and  the  switches  for  the  operation  of  the  feeder  regu- 
lators. A  current  indicator  is  placed  on  each  side  of  the  four 
wires  and  three  potential  indicators  between  the  four  wires.  On 
top  of  the  switchboards  are  placed  the  main  switches  for  open- 
ing the  different  feeders,  and  each  panel  is  provided  with  ground 
detectors  and  lightning  arresters. 

At  present  the  lighting  from  the  three-phase  system  is  used 
for  large  buiFdings,  containing  several  hundred  lights  each_ 
They  are  close  to  the  city  station  and  this  distribution  can  be 
readily  handled  at  about  400  volrs.  For  the  outlying  and  resi- 
dential districts  the  high  frequency  appaiatus  with  individual 
transformers  will  still  be  employed.  Continuous  current  will  be 
furnished  to  the  railway  and  to  the  stationary  motors  already 
installed,  but  new  motor  installations  will  be  made  with  the 
three-phase  motors  which  will  be  run  straight  from  the  three- 
phase  switchboard,  in  parallel  with  the  rotary  transformer. 

The  direct  railway  current  will  be  carried  to  the  east  side 
railway  station  by  means  of  cables  under  the  Willamette  river 
and  this  distribution  will  reach  as  far  as  Milwaukee,  where  con- 
nection will  be  made  in  parallel  with  the  600  volt  service  from 
either  station  A  or  station  B  at  Oregon  city.  The  loop  from 
Oregon  city  to  Portland  and  back  will  thus  be  as  follows  Be- 
ginning at  Oregon  city  with  33  cycle  three-phase  current  at 
6,000.  volts,  14.3  miles  will  be  traversed  as  far  as  Portland  ;  the 
current  will  then  be  transformed  to  400  volts  alternating,  and  pass- 
ing through  a  rotary  converter,  issue  therefrom  at  600  volts  con- 
tinuous, which  will  be  transmitted  eight  miles  to  Milwaukee  and 
connect  with  the  continuous  current  from  Oregon  city. 

This  plant  when  finished  will  be  one  of  the  largest  long  dis- 
tance transmission  plants  in  the  world.  Its  satisfactoty  opera- 
tion so  far  shows  admirably,  not  only  the  effectiveness  of  the 
three-phase  transmission  system  for  general  service,  but  also  its 
feasibility.  This  has  rendered  possible  its  adaption  to  the 
operation  of  important  railway  systems  through  simple  appar- 
atus, and  to  the  working  of  a  distributing  net  work  composed  in 
a  large  part  of  existing  lines. 


RELATIVE  ADVANTAGES  OF  THE  ONE,  TWO  AND  THREE 
WIRE  SYSTEMS. 

Editor  Electrical  News. 

Sir, — In  your  October  issue  I  note  with  extreme  pleasure 
that  we  poor  outsiders  are  benefitted  by  being  able  to  read,  study 
and  inwardly  digest  the  excellent  papers  brought  before  the 
Canadian  Electrical  Association  at  their  recent  covention.  Be- 
fore going  any  further  allow  me  to  express  my  deep  and  sincere 
appreciation  of  this  benefit,  accorded  to  non-members  and  mem- 
bers of  this  useful  Association  alike.  At  the  outset  I  wish  to 
say  that  I  want  it  distinctly  understood  by  your  readers  that  I 
do  not  claim  to  have  more  than  ordinary  knowledge — that  I  am 
very  liable  to  mistakes,  grammatical  and  otherwise,  and  ask  the 
indulgence  of  your  readers  accordingly. 

The  paper  in  which  I  find  myself  more  especially  interested 
is  entitled  "  Some  Modern  Alternating  Current  Apparatus,"  by 
H.  T.  Hartman.  Being  employed  as  manager  and  chief  engin- 
eer of  a  small  alternating  plant  in  a  suburban  town,  where  cus- 
tomers are  few  and  far  between,  and  where  primary  and  second- 
ary mains  are  required  to  cover  a  considerable  area,  I  am  more 
than  ordinarily  interested  in  the  question  of  secondary  distribu- 
tion. In  the  first  place,  I  am  desirous  of  distributing  current 
to  customers  with  as  little  loss  as  possible,  so  as  to  have  every 
possible  unit  of  current  generated  at  power  station  turned  into 
cash  at  regular  periods.  .Secondly,  it  is  essentially  important 
that  capital  account  may  be  kept  as  low  as  possible  to  secure 
good  and  efficient  secondary  distribution,  and  at  the  same  time 
that  capital  invested  be  kept  within  reasonable  margin. 

I  read  with  a  great  deal  of  pleasure  the  portion  of  Mr.  Hart- 
man's  paper  applying  particularly  to  secondary  distribution  by 
means  of  the  3-wire  system,  and  at  the  same  time  the  discussion 
and  remarks  on  the  paper  by  Mr.   Medbury  and  others.    I  am 


particulaily  interested  in  Mr.  Medbury's  remarks,  claiming  that 
transformers  can  be  so  placeid  on  the  2-wire  principle  as  to  dis- 
tribute current  over  secondary  mains  at  a  less  expense  for  cop- 
per wire  than  by  means  of  the  same  transformers  placed  on  the 
3-wire  system.  I  confess  I  am  somewhat  puzzled  to  know  how 
Mr.  Medbury  arrives  at  these  results,  and  why  3-wire  secondary 
distribution  is  to  be  condemned,  even  taking  his  ideal  case  as  an 
actual  one. 

As  I  understand  diagram  No.  3,  Mr.  Medbury  proposes,  in- 
stead of  setting  a  large  transformer  in  the  centre  of  distribution, 
as  in  diagram  i,  to  divide  the  line  into  two  sections,  placing  a 
smaller  transformer  in  centre  of  either  section,  thus  reducing 
weight  of  copper  required  for  secondary  by  reducing  by  one-half 
distance  of  transmission,  and  at  the  same  time  reducing  propor- 
tionately the  current  transmitted.  He  then  points  out  what  ap- 
pears at  a  first  glance  evident,  that  the  close  section  required 
for  the  wires,  as  per  diagram  3,  is  the  same  as  that  f^r  t'vo  out- 
side wires  on  the  3-wire  plan,  and  that  the  centre  or  third  wire 
is  entirely  dispensed  with,  making  it  appear  that  less  weight  in 
copper  is  required  for  the  secondary  mains,  on  the  2-wire  plan, 
as  per  diagram  3,  than  on  the  3-wire  plan,  as  per  diagram  2. 
I  must  candidly  admit  I  fail  entirely  to  see  how  Mr.  Medbury 
arrives  at  this  conclusion.  On  the  other  hand,  I  claim  that  ar- 
ranging transformers  as  per  diagram  2  will  allow  the  station 
manager  to  distribute  twice  the  amount  of  current  twice  the  dis- 
tance than  can  be  done  on  the  2-wire  plan,  as  per  diagram  3, 
with  an  expenditure  of  but  333^  %  more  for  copper  wire,  assum- 
ing that  the  third  w-re  is  of  same  cross  section  as  the  two  out- 
side wires  on  the  3-wire  system,  and  that  wires  of  equal  cross 
section  are  used  m  each  case.  This  is  surely  a  decided  advan- 
tage from  a  purchaser's  point  of  view  as  it  greatly  reduces 
weight  of  copper  required  per  unit  of  current  supplied,  and  en- 
ables the  station  manager,  as  in  a  case  like  my  own,  to  serve 
several  customers  from  one  transformer  station,  enabling  the 
use  of  larger  transformers  in  place  of  a  number  of  small  ones. 

A  case  in  point  arises  in  my  own  practice.  At  one  point  of 
my  system  I  had  eight  customers  and  six  prospective  ones,  so 
situated  that  I  required  at  least  eight  transformers  to  be  set  on 
2-wire  distribution.  I  speedily  found  that  what  with  cost  and 
general  inefificiency  of  small  transformers,  a  better  system  of 
distribution  must  be  devised.  As  an  experiment  I  purchased  a 
pair  of  larger  transformers,  setting  them  together  in  centre  of 
location,  and  spread  secondary  wires  on  3-wire  system  over  a 
radius  of  some  900  feet  in  each  direction,  using  52  volts  on 
secondary  mains  as  heretofore  on  old  2-wire  system.  By  lead- 
ing one  of  the  outside  and  centre  wires  in  one  direction,  and  the 
other  outside  wire  and  continuation  of  centre  wire  in  another 
direction,  tapping  off  to  customers  as  required,  I  found  this  a 
very  efficient  method,  greatly  reducing  initial  cost  and  giving 
equally  satisfactory  service.  In  a  somewhat  similar  case  I 
found  it  necessary  to  extend  outside  mains  and  light  some  cus- 
tomers a  considerable  distance  from  transformers  at  104  volts, 
supplying  some  customers  at  52  volts  and  others  at  104,  both 
from  the  same  set  of  transformers.  So  efficient  have  I  found 
this  system  of  secondary  distribution  that  I  am  gradually  ar- 
ranging transformer  stations  at  different  points  on  system,  so  as 
to  eventually  have  all  secondary  distribution  on  the  3-wire  sys- 
tem. 

Just  a  word  as  to  meters.  I  am  using  the  same  meters — both 
Shallenberger  and  T.-H.  Watt  Recording — that  I  formerly  used 
on  2-wire  system,  with  equal  results. 

Considering  Mr.  Medbury's  great  ability,  I  hesitated  before 
taking  up  this  discussion,  and  valor  may  have  got  the  better 
part  of  discretion,  but  I  offer  as  my  excuse  my  great  interest  in 
this  really  interesting  question.  If  I  ani  operating  my  employ- 
er's plant  at  a  disadvantage  by  adopting  the  3-wire  system  under 
existing  circumstances,  then  I  deseive  their  condemnation. 
After  studying  the  question  carefully  and  to  the  best  of  my 
ability,  I  am  unable  to  see  how  any  arrangement  of  trans- 
formers on  the  2-wire  system  can  reduce  required  weight  of 
copper  without  seriously  increasing  the  number  of  transformers 
and  decreasing  the  efficiency  of  same,  and  I  have  a  great  big 
desire  for  information  on  this  point. 

I  have  the  pleasure  to  remain. 

Yours  truly. 

Engineer. 
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HORSELESS  VEHICLES. 

While  the  usefulness  of  ihe  horse  has  been  to  a  very  great  de- 
gree impaired  by  the  bicycle  and  the  trolley  car,  it  seems  as  if 
his  position  as  a  faithful  servant  of  man  is  to  be  still  further 
destroyed  by  the  horseless  vehicle,  about  which  there  is  now  so 
much  being  said  and  written.  It  is  bad  enough  to  be  displaced 
by  the  silent  steed  whose  bones  are  iron  and  whose  muscles  are 
rubber,  and  to  be  rejected  by  the  cai  which  sweeps  along  our 
streets  driven  by  an  unseen  force,  but  when  everyone  who  can 
afford  to  keep  a  carriage,  or  who  has  occasion  to  convey  himself 
or  his  belongings  from  place  to  place,  adopts  some  new  fangled 
mechanical  oower,  then  indeed  will  the  glory  have  departed  from 
one  of  our  hitherto  most  useful  domestic  animals.  No  wonder 
that  it  should  be  proposed  in  all  seriousness  to  establish  canning 
works  where  horseflesh  might  be  put  up  for  food,  so  that  if  he 
cannot  any  longer  be  useful  when  alive  he  may  at  least  do  some 
good  when  dead  by  helping  to  sustain  life  in  others. 

If  a  vehicle  can  be  propelled  along  a  line  of  rails  by  steam, 
or  electricity,  or  gas,  why  should  it  not  be  likewise  driven  along 
an  asphalted  or  block  paved  street,  or  even  over  a  good  country 
road,  (and  great  progress  has  been  made  of  late  in  improvmg  our 
loads)  ?  Ttaction  engines  are  not  a  new  thing,  but  their  use  has 
been  restricted  by  their  cost  and  the  character  of  the  ways  over 
which  they  had  to  travel.  With  the  introduction  of  new  and 
cheaper  methods  of  propulsion,  particularly  electricity,  it  is  not 
to  be  wondered  at  that  horseless  vehicles  should  be  introduced, 
and  it  is  only  a  question  of  time  when  they  shall  have  become 
quite  an  every-day  affair  on  our  streets,  and  when  the  horse, 
which  has  so  well  served  us  in  the  past,  shall  almost  entirely 
disappear. 

In  order  to  test  the  qualities  of  horseless  vehicles  several 
competitions  have  been  arranged.    The  first  has  already  taken 
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place,  in  a  race  from  Paris  to  Bordeaux  and  return.  There  is 
no  country  in  the  world  where  science  and  industry  are  so  much 
encouraged  by  the  awarding  of  prizes  for  meritorious  work  as 
France,  and  it  is  not  to  be  wondered  at  that  the  first  competition 
to  test  the  merits  of  this  new  system  of  locomotion  should  be 
held  in  that  country.  The  first  prize  amounted  to  the  handsome 
sum  of  3i,5C)0  francs. 

The  French  competition  was  taken  part  in  by  no  less  than 
twenty-two  vehicles,  twelve  of  which  arrived  at  Bo'deaux  within 
the  time  limit  set  by  the  rules  of  the  competition.  Nine  of  these 
covered  the  distance  of  nearly  750  miles  in  less  than  one  hun- 
dred hours.  Eight  of  the  nine  were  driven  by  petroleum  or 
gasoline  motors,  and  one  only,  and  that  an  old  machine  built  in 
1880,  by  steam.  Speed  was  not  the  only  test,  the  carriage  which 
came  in  fourth  having  won  the  first  prize,  its  record  for  the  750 
miles  being  48  hours  and  48  minutes.  The  fastest  carriage  was 
ruled  out  by  the  fact  that  it  did  not  accommodate  at  least  four 
persons,  as  required  by  the  rules. 

The  result  of  the  race  seems  to  show  that  the  lightest  vehicle 
is  the  best,  and  this  proves  the  superiority  of  the  essence  of 
petroleum,  or  gasoline,  over  electricity  or  steam  as  a  motive 
power.  It  requires  only  88  ibs.  of  gasoline  to  produce  one  horse 
power  hour,  whereas  steam  requires  at  least  66  lbs.  of  coal,  and 
under  the  storage  battery  system  more  than  220  lbs.  is  required. 
Light  vehicles  also  admit  of  the  use  of  rubber  tires.    One  of  the 


carriages  in  the  competition  was  equipped  with  pneumatic  tires 
and  though  it  weighed  2,380  lbs.,  accomplished  the  entire  dis- 
tance without  accident  to  the  wheels.  All  the  high  speed  steam 
carriages  met  with  accidents,  which  shows  that  their  weight, 
made  necessary  by  the  system,  is  too  great  for  vehicles  for  public 
roads. 

Though  the  petroleum  motor  showed  its  superiority  over 
electricity  in  this  contest  it  by  no  means  follows  that  the  latter 
will  not  be  the  motive  power  for  the  self-propelled  carriage  o^ 
the  future.  The  heat  produced  in  any  self-propelled  carriage, 
where  the  power  is  generated  within  itself,  must  always  stand  in 
the  way  of  comfort  in  passenger  traffic,  an  important  considera- 
tion. It  is  possible  the  overhead  trolley  system  maybe  adapted 
to  road  carriages,  though  they  could  hardly,  in  that  case,  be 
called  self-propelled.  We  do  not  doubt  that  electricians  will  yet 
discover  some  means  by  which  that  force  can  be  economically 
applied  to  such  vehicles. 

Following  the  French  competition  a  similar  test  is  being  made 
on  this  continent,  the  Chicago  Times-Herald  having  offerea 
$5,000  in  prizes  in  a  race  from  Milwaukee  to  Chicago,  the  date 
of  which  has  been  fixed  for  November  2nd,  and  the  result  of 
which  will  be  known  by  the  time  this  paper  is  in  the  hands  of 
our  readers.  Some  sixty  vehicles  have  been  entered  for  this 
competition,  the  construction  of  many  of  them  ha\  ing  been 
stimulated  by  the  prizes  offered.  The  points  for  the  judges  to 
consider  are,  general  utility,  speed,  cost,  economy  of  operation, 
general  appearance  and  excellence  of  design.  The  London 
Engineer  has  also  offiered  prizes  aggregating  one  thousand 
guineas  in  a  similar  competition  in  England.  These  competi- 
tions will  enable  American  and  English  inventors  to  compare 
the  merits  of  their  vehicles  with  those  which  took  part  in  the 
French  test. 

A  parade  of  English  horseless  carriages  took  place  at  Tun- 
bridge  Wells  a  few  days  ago.  The  exhibit  included  Victorias, 
landaus  and  tricycles.  As  in  the  French  trial  the  petroleum 
motor  showed  its  superiority.  The  essence  of  petroleum  used 
in  these  motors  is  a  product  having  a  specific  gravity  between 
that  of  kerosene  and  gasoline,  being  about  ten  per  cent,  lighter 
than  the  former. 

So  far  as  the  manufacture  of  horseless  vehicles  in  Canada  is 
concerned,  no  very  definite  steps  have  been  taken,  but  some  of 
our  enterprising  firms  are  watching  the  experiments  which  are 
being  made  elsewhere,  and  will  be  ready  to  place  a  machine  on 
the  market  as  soon  as  the  times  warrant  it.  Mr.  Massey,  of  the 
Massey-Harris  works  in  Toronto,  who  are  about  to  commence 
the  manufacture  of  bicycles,  is  credited  with  the  remark  that  he 
would  have  a  horseless  carriage  before  the  public  within  a  year. 

A  syndicate  of  prominent  British  Columbia  business  men  has 
however  been  formed,  and  is  applying  for  incorporation,  with  a 
capital  of  $500,000,  to  operate  traction  engines  and  carriages  on 
the  old  Cariboo  road,  especially  between  Ashcroft  and  Barker- 
yille,  over  two  hundred  miles  of  mountain  road  leading  to  the 
mining  country.  They  will  carry  both  passengers  and  freight. 
As  horse  feed  has  to  be  taken  for  long  distances  into  that 
country  the  adoption  of  self-propelling  vehicles  would  mean  a 
great  saving  of  expense.  Specially  wide  tires  are  to  be  used 
so  as  to  avoid  injury  to  the  roads.  Should  this  company  carry 
out  their  project,  as  they  talk  of  doing,  at  once,  the'r  experiment 
will  be  watched  with  much  interest. 


The  Canadian  General  Electric  Co.  have  sold  a  three  hundred  kilo- 
watt monocyclic  plant  to  the  Halifax  Illuminating  Co. 

Mr.  D.  Knechtel,  of  Hanover,  is  going  to  put  in  an  electric  light 
plant  at  Maple  Hill,  2)4  miles  distant,  to  supply  Hanover  with  incan- 
descent light.  He  is  negotiating  with  Mr.  Heinburger,  the  owner  of  the 
plant  in  Hanover,  for  its  purchase.  The  new  plant  will  be  in  running 
order  by  December  1st. 

The  Parry  Sound  Electric  Light  .S:  Power  Co.,  which  was  recently 
organized,  have  closed  a  contract  with  the  Canadian  General  Electric 
Co.  for  a  monocyclic  plant  for  supplying  light  and  power.  The  streets 
are  to  be  lighted  with  series  incandescent  lamps,  which  have  given  a 
most  satisfactory  service  in  the  neighboring  town  of  Bracebridge. 

The  Hamilton,  Grimsby  and  Beamsville  Electric  Railway,  iS  miles 
long,  has  just  completed  the  first  year  of  its  history,  during  which  it  has 
carried  220,894  passengers  and  15,042  tons  of  freight.  The  legislature 
will  be  asked  to  extend  the  time  of  completion  one  year  so  that  the  com- 
pany may  obtain  the  city's  bonus  of  $5,000.  The  road  is  only  running 
to  Grimsby  at  present. 
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THE  TORONTO  TECHNICAL  SCHOOL. 

The  Toronto  Technical  School  was  established  in  January, 
1892.  Its  principal  promoters  were  the  late  ex-Ald.  Gillespie, 
who  died  before  it  was  opened  ;  Dr.  J.  Oiland  Orr,  the  present 
chairman  of  the  Board,  who  was  the  first  chairman  ;  the 
late  Mr.  J.  A.  Mills,  and  Mr.  A.  M.  Wickens. 

At  first  it  was  thought  to  be  somewhat  of  an  experiment,  but 
the  success  already  achieved  has  placed  it  in  a  more  definite 
position.  It  is  situated  on  College  St.,  at  the  head  of  McCaul 
St.,  and  directly  to  the  south  of  the  School  of  Practical  Science, 
in  what  was  formerly  Wycliffe  College.  Permanent  quarters 
have  been  secured  there,  and  the  building  so  fitted  as  to  be  bet- 
ter adapted  to  the  requirements  of  the  school. 

It  IS  maintained  entirely  by  the  city  of  Toronto,  and  is  under 
the  control  of  a  Board  of  Directors  composed  of  seventeen  mem- 
bers. Five  of  these  are  members  of  the  City  Council,  five  repre- 
sent the  Trades  and  Labor  Council,  two  the  Stationary  Engin- 
eers, two  the  Architects,  two  the  Educationists  and  one  the 
Manufacturers.  Regular  meetings  of  the  Board  are  held  on  the 
fourth  Tuesday  in  each  month  during  the  session,  which  begins 
with  October  and  ends  with  April. 

The  classes  are  free  to  all  residents  of  the  city  who  wish  to 
avail  themselves  of  its  privileges.    Both  sexes  are  admitted. 
The  course  of  study  to  be  pursued  by  any  one  is  optional,  and 
registiation  and  entrance  to  any  class 
can  be  made  at  any  time  during  the 
session.    It  is  desirable,  however,  to 
enter  the  classes  at  the  opening  of  the 
session. 

The  school  has  a  staff  of  nine  teach- 
ers, and  the  class  hours  are  from  7:45 
to  9:45  p.m.  each  week  day  evening, 
excepting  Saturdays. 

The  design  of  the  school  is  to  aid 
those  who  have  not  had  the  advantage 
of  an  education  in  the  early  period  of 
life.  It  is  specially  intended  for  the 
artizans,  tradesmen,  mechanics,  etc., 
and  those  who  follow  the  usual  occu- 
pations of  an  industrial  community. 

The  nature  of  the  work  done  is  very 
different  from  that  usually  taken  up  by 
the  ordinary  commercial  colleges  or 
schools.  An  enumeration  of  the  sub- 
jects taught  will  give  some  idea  of  the 
work  it  is  doing.  They  are  :  Arithme- 
tic and  Mensuration,  Algebra,  Euclid^ 
Descriptive  Geometry,  Perspective 
Drawing,  Mechanics,  Chemistry,  Prac- 
tical Chemistry,  in  each  of  which  there 
are  both  junior  and  senior  classes.  Besides  these  there  are 
courses  as  complete  as  the  time  will  permit  in  Applied  Electricity, 
Heat,  Hydrostatics,  Steam  and  the  Steam  Engine,  Hydraulics, 
Light,  Sound,  Practical  Geometry,  Freehand  Drawing,  Miner- 
alogy and  Geology,  and  Modelling  in  Clay.  In  the  draughting 
room  a  numerous  group  of  subjects  is  taken  up,  as  Machine  and 
Architectural  Drawing,  Industrial  Design,  Shading,  Lettering, 
Machine  Construction,  etc. 

That  the  school  is  doing  an  important  and  useful  work,  and 
that  it  is  appreciated  by  the  young  men  of  the  city,  is  attested 
by  the  fact  that  the  .aggregate  attendance  for  last  year  was  631, 
while  the  average  nightlv  attendance  for  the  whole  session  was 
286. 

There  are  no  fees  fo'  attendance  on  any  of  the  classes, 
and  each  student  can  take  any  subject  he  chooses,  or  any  group 
of  subjects  that  the  time  table  will  permit. 

Considerable  improvement  was  made  during  the  holidays  by 
the  remodelling  of  the  building  and  the  addition  of  new  class- 
rooms. 

The  school  is  now  fairly  well  provided  with  apparatus  in  the 
more  important  departments  for  the  practical  illustration  of  the 
various  physical  subjects  taught.  It  is  intended  to  make  the 
teaching  as  practical  as  possible,  and  to  see  that  the  students 
know  the  work  and  not  merely  see  it  done.  At  the  end  of  the 
session,  or  of  the  work  in  any  subject,  examinations  are  held  in 
the  various  branches,  and  certificates  are  granted  to  those  who 
succeed.    A  diploma  is  also  given  by  the  school  to  those  who 
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complete  certain  definite,  courses  of  study.  This  work,  it  is 
thought,  will  require  from  three  to  four  years  on  the  part  of  a 
student  with  average  ability  and  but  meagre  attainments  at  his 
entrance  upon  the  couise. 

Three  new  teachers  have  recently  been  appointed  to  the  staff, 
and  one  of  the  old  teachers,  Dr.  J.  McMaster,  selected  as  prin- 
cipal. 

One  of  the  new  teachers,  Mr.  James  Milne,  of  whom  we  ap- 
pend a  short  sketch,  has  been  appointed  lecturer  in  the  now  all 
important  subject  of  electricity,  and  he  will  also  lecture  on  the 
steam  engine.  His  lectures,  covering  one  of  the  most  important 
courses  in  the  curriculum,  will  take  up  the  following 
topics  ; — 

Practical  Electricity. — Electrostatics — The  Electric  Cur- 
rent and  its  Measurement,  Electromotive  Force  and  its  Meas- 
urement, Ohm's  Law,  Primary  and  Secondary  Batteries,  Elec- 
trolysis, Galvanometers,  Shunts,  Wheatstone  Bridge,  Locating 
Faults,  the  Various  Electric  Light  and  Power  Systems,  including 
2,  3  and  5  Wire  Systems,  Motors,  Generators,  Armature  Wind- 
ing and  Repairs,  Transmission  of  Power,  Ampere  and  Volt 
Meters,  Recording  Ampere  and  Watt-Meters,  the  Edison 
Chemical  Meter,  Testing  Efficiency,  etc. 

Hydraulics.— Velocity  and  Pressure  of  Water  under  differ- 
ent heads,  Measurement  of  Flow  and  Calculation  of  Water 
Power,  Efificiency  of  Water  Motors, 
the  Capacity  and  Power  of  Pumps, 
Friction  in  Pipes,  Hydraulic  Ram, 
Accumulators,  etc. 

Steam  and  the  Steam  Engine. — 
Thermal  Value  of  Fuel,  the  Evapora- 
tive Power  of  Fuel,  Transfer  of  Heat 
from  Furnace  to  Boiler,  Heating  Sur- 
face, Grate  Surface,  the  Generation  of 
Steam,  Motive  Power  from  Steam, 
Strength  of  Boilers,  Rating  of  Boilers^ 
the  Safety  Valve,  Action  of  the  Crank 
and  Connecting  Rod,  the  Slide  Valve, 
Comparative  Efficiency  of  the  Various 
Engines,  the  Indicator,  Computation 
of  the  H.P.,  the  Theoretical  Curve, 
Measurement  of  Steam  Consumed  or 
Water  Used  per  H.  P.  from  the  Dia- 
grams, Testing  the  Action  of  the 
Steam  Engine. 

We  understand  that  already  about 
450  have  registered  for  attendance  this 
session.  125  of  these  will  take  up  elec- 
tricity under  Mr.  Milne.  The  Pro- 
spectus of  the  school,  which  gives  a 
brief  outline  of  the  work  done  in  each 
subject,  as  well  as  other  relative  information,  can  be  had  by  ad- 
dressing the  Secretary. 


dr.  MCMASTER,  PRINCIPAL  TORONTO  TECHNICAL  .SCHOOL. 

John  McMaster,  B.A.,  M.D.C.M.,  the  subject  of  th=s  brief 
sketch,  was  born  in  the  county  of  Simcoe,  Ont.,  in  1857.  His 
parents,  who  were  of  Irish  lineage,  settled  in  that  county  a  few 
years  earlier.  From  the  age  of  five  till  he  was  twelve,  he  was 
as  regularly  kept  at  school  as  the  average  boy  in  a  newly  settled 
country  place  can  be.  At  that  very  early  age  he  learned  to 
plough  and  became  so  useful  on  the  farm  that  he  was  kept  at 
home,  excepting  for  a  few  months  in  the  winter.  At  the  age  of 
eighteen  it  was  necessary  for  him  to  leave  home  and  to  earn  a 
livelihood  for  himself.  At  this  time  his  education  was  very 
meagre,  being  confined  to  reading,  writing  and  arithmetic, 
at  the  latter  of  which  he  was  somewhat  expert.  As  a  boy  he 
was  very  ingenious  with  his  knife,  always  being  mechanically 
inclined.  In  spare  time,  and  on  wet  days,  he  used  to  occupy 
himself  making  miniature  saw-mills,  to  be  driven  by  a  small 
stream  that  ran  through  the  farm.  Fire-arms  made  of  lead,  and 
bows  and  arrows  of  every  description,  were  among  his  numerous 
inventions.  His  desire  as  a  youth  was  to  be  an  engineer  and 
machinist.  In  this  he  never  had  his  father's  support,  and  as  he 
giew  older  he  became  more  anxious  to  obtain  an  education. 
His  fitst  employer  owned  a  small  saw-mill  and  worked  a  farm 
besides.  John  was  part  of  the  time  engaged  in  the  mill  and 
part  on  the  farm.    During  this  year  he  bought  books  and  studied 
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Euclid,  History  and  Short  Hand  Writing.  With  the  money  he 
earned  he  resolved  to  begin  his  own  education.  After  six 
months  in  a  public  school  he  passed  the  entrance  to  the  hi>^h 
school,  and  very  shortly  afterwards — three  months — obtained  a 
second  class  B  certificate.  His  means  being  exhausted,  he 
again  went  to  work,  and  soon  secured  enough  to  fit  him  for 
teaching.  He  attended  the  various  training  institutions  for 
teachers  in  this  country,  and  has  been  engaged  in  teaching  in 
nearly  all  the  different  kinds  of  schools  in  the  Province.  By 
alternately  teaching  and  studying  he  was  enabled  to  secure  all 
the  different  grades  of  certificates  granted  by  the  education  de- 
partment. A  degree  in  arts  was  the  next  desideratum.  At  To. 
ronto  University  he  took  a  complete  honor  course  in  mathema- 
tics, graduating  in  physics  in  1886.  While  there  he  did  not 
confine  himself  exclusively  to  mathematics,  but  gained  a  fair 
knowledge  of  science,  metaphysics  and  English  literature. 
After  graduating  he  taught  mathematics  and  physics  for  a  few 
years  m  different  high  schools  in  the  province.  Not  being  satis- 
fied with  his  attainments,  he  resolved  to  take  up  the  study  of 
medicine.  At  Trinity  Medical  College  he  took  the  regular 
course  in  medicine,  graduating  at  Trmity  University  in  the 
sptmg  of  1894.  While  an  undergraduate  in  medicine  he  won 
considerable  distinction  among  his  classmates  as  a  student,  car- 
rying off  his  full  share  of  scholarships  and  prizes. 

Before  the  Technical  School  began 
he  was  engaged  as  a  teacher  in  the  city 
night  schools  for  several  years,  and 
when  that  institution  was  commenced 
in  Jan.  '92  he  was  engaged  as  one  of 
the  teachers.  Since  that  time  he  has 
remained  on  the  staff,  chiefly  being  en- 
gaged in  teaching  mathematical  sub- 
jects. The  principalship  of  the  school 
was  declared  vacant  at  a  Board  meet- 
ing in  August  last,  and  after  duly  ad- 
vertising for  applications  to  fill  the  posi- 
tion, Mr.  McMaster  was  selected  from 
among  a  number  who  applied.  His 
duties  as  principal  began  at  the  open- 
ing of  the  school  on  the  ist  of  October. 

Judging  from  his  active  and  energetic 
disposition,  and  his  varied  experience  in 
teaching  gained  in  all  kinds  of  schools, 
as  well  as  his  extensive  attainments  in 
the  various  scientific  departments  of 
education,  we  expect  an  unusual  meas- 
ure of  success  for  this  institution. 


MR.  JAS.  MILNE,  LECTURER  ON  ELEC- 
TRICITY. 

Mr.  Jas.  Milne,  recently  appointed 
lecturer  on  Electricity  in  the  Toronto  Technical  School,  was 
born  in  Aberdeen,  Scotland,  on  the  29th  of  January.  1865.  He 
served  a  five  years'  apprenticeship  in  engineering  at  Mugiemoss 
Paper  Works,  Aberdeen,  Scotland,  taking  in  pattern-making, 
fitting,  turning  and  drawing.  He  attended  Gordon's  College, 
Aberdeen,  and  secured  from  the  Science  and  Art  Department^ 
South  Kensington,  London,  first-class  diplomas  in  Machine  Con- 
struction and  Drawing,  Applied  Mechanics,  Steam  and  the 
Steam  Engine,  Metal  Working  Tools,  (City  and  Guild,  of  Lon- 
don, Eng.)  &c.  Nearly  ten  years  ago  he  came  to  Canada.  He 
was  for  one  year  in  the  employ  of  R.  Gardner  &  Sons,  engineers, 
Montreal,  and  for  three  years  with  M.  D.  Barr  &  Co.  and  the 
Edison  General  Electric  Co.  He  then  went  into  business  as 
partner  and  chief  engineer  of  the  Keegans,  Mutual  Electrical 
Engineers  and  Contractors,  Montreal.  After  about  three  years 
he  withdrew  and  came  to  Toronto,  where  he  has  been  for  over 
three  years  general  superintendent  of  the  Incandescent  Light 
Co.,  a  place  he  fills  with  great, satisfaction. 


MR.  JAMES  MILNE, 
Lecturer  on  Electricity,  Toronto  Technical  School, 


NEW  ELECTRICAL  AND  STEAM  BOILER  PATENTS. 

As  might  be  expected,  the  rapid  growth  in  electrical  science 
and  the  number  of  purposes  to  which  electricity  is  applied  in 
everyday  life  has  called  forth  the  inventive  powers  of  our  me- 
chanical geniuses,  and  the  patent  office  gives  evidence  of  their 
work.  The  last  issue  of  the  Patent  Record  bulks  up  consider- 
ably more  than  usual,  largely  owing  to  the  number  of  patents 
issued  for  electrical  inventions  and  matters  bearing  thereon. 
Seme  of  these  no  doubt  possess  merit,  but  the  probability  is 
that  most  of  them  will  never  come  into  practical  use.  We  ap- 
pend a  list  of  these  patents,  so  that  our  readers  may  see  what  is 
being  done  in  the  way  of  new  electrical  patents  : — 
Fare  Box — John  Maitland  Smith,  Toronto. 
Cypher  Combination  for  Telegraphing — Clement  W.  Bow- 
man, Ingersoll,  and  Granville  S.  Decatur,  Hamilton. 

Electrical  Exchange — The  Strowger  Automatic  Telephone 
Exchange,  assignee  of  Alex.  E.  Keith,  Frank  A.  Lundguist, 
John  Erickson  and  Chas.  J.  Erickson,  Chicago. 

Electrical  Converters  or  Transformers  and  Enclosing  Boxes 
therffor — Jas.  W.  Packard,  Warren,  Ohio. 

Conductor's  Fare  Box— R.  R.  Mitchell,  Montreal. 
Electrical  Connection — Jas.  M.  Faulkner,  Philadelohii,  Penn. 
Plate  for  Secondary  Voltaic  Batteries — W.  A.  B.  Buckland, 
12  Pakenham  St.,  Gray's  Inn  Road,  Middlesex,  England. 

 Current  Interrupter — The  Canadian 

General  Electric  Co.,  Toronto,  assignee 
of  Elihu  Thomson,  Swampscott,  Mass. 

Secondary  Voltaic  Battery — Wm.  A. 
Baker,  Buckland,  Gray's  Inn  Road, 
Middlesex,  England. 

Car  Fender — Robt.  Bustin,  Robt.  K. 
Jones,  of  St.  John,  N.B.;  Wesley  Van- 
wark  and' John  R.  McConnell,  of  Frede- 
ricton,  N.B. 

Insulator — L.  H.  Deslles  and  F.  S. 
Palmer,  of  Boston,  Mass. 

Electric  Current  Transmitter — The 
Thomson-Houston  Electric  Co.,  Port- 
land, Maine,  assignees  of  Chas.  A.  Cof- 
fin, Boston,  Mass. 

Contact  Apparatus — The  Canadian 
General  Electiic  Co.,  Toronto,  assignee 
of  Elihu  Thomson,  Swampscott,  Mass. 

Electric  Circuit  Indicator — The  Can- 
adian General  Electric  Co.,  Toronto, 
assignee  of  Elihu  Thomson,  Swamps- 
cott, Mass. 

Electric  Dental  Engine  —  Wm.  E. 
Wheeler,  Geo.  W.  Johnston  and  Jas. 
F.  Johnston,  of  Dayton,  Tenn. 
Arthur  Duffek  and  Bohumil  Holub, 


-Francis  N.  Denison, 


The  death  is  announced,  in  Toronto,  of  Mr.  A.  P.  Kilganan,  of 
Little  Current,  Manitoulin  Island,  government  engineer  for  the  district 
from  Collingwood  to  Sault  Ste.  Marie.  After  the  government  refused 
to  lay  a  cable  to  connect  Manitoulin  Island  with  the  mainland  he  car- 
ried out  the  work  himself,  giving  the  island  the  only  means  of  commu- 
nication with  the  outside  world  it  possesses  in  the  winter.  He  also  es- 
tablished telephone  communication  all  over  the  island  and  secured  a 
charter  and  cleared  70  miles  for  an  electric  railway. 


Electric  Accumulator- 
Prague,  Bohemia. 

Car  Fender — John  F.  Ryan,  Toronto. 

Electric  Transmitting  Thermometer- 
Toronto. 

Car  Fender  Attachment — B.  E.  Charlton,  Hamilton. 
Electric  Head-Light — E.  A.  Edwards,  Cincinnati,  and  Chas. 
W.  Adams,  Chicago. 

Electric  Meter — G.  A.  J.  Telge,  Oldenburg,  Germany. 
Arc  Lamp— M.  S.  Okun,  New  York. 

A  number  of  patents  have  also  been  granted  in  connection 
with  steam  boilers.    We  add  a  list  of  these  : — 

Water  Tube  Steim  Boiler — J.  W.  \'an  Dyke,  Lima,  Ohio. 

Steam  Trap  and  Feeder — D.  L.  Long,  Crawfordsville,  Indiana. 

Feed  Water  Heater — Walter  H,  Laurie,  Montreal. 

Apparatus  for  Consuming  Smoke  and  Combustible  Gases — 
Louis  Hallbauer,  Meriden,  Conn. 

Flue  Scraper — Geo.  R.  Ford,  Chicago. 

Boiler  Cleaner — Geo.  R.  Ford,  Chicago. 

Smoke  Arrester — Wm.  P.  Shank,  Cairo,  111. 

Steam  Generator — S.  E.  Light,  Lebanon,  Penn. 

Water  Heater — Chas.  T.  Toulmin,  New  York. 

Water  Boiler — Ernest  Peterson,  Blackfriars  Road,  England. 


Mr.  R.  A.  Bush,  chief  engineer  at  the  Brockville  Asylum,  accidentally 
shot  himself  in  the  thigh  a  few  days  ago.    lie  will  recover. 
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CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


executive  board : 

President,  W.  G.  Blackgrove,  -         -  Toronto,  Ont. 

Vice-President,  James  Devlin,  -  -         -     Kingston,  Ont. 

Secretary,  E.  J.  Philip,         -  ■  -         -        Toronto,  Ont. 

Treasurer,  Duncan  Robert.son,  -         -  Hamilton,  Ont. 

Conductor,  W.  F.  Chapman,  -  -         -     Brockville,  Ont. 

Door  Keeper,  F.  G.  Johnston,  -         -         Ottawa,  Ont. 

Toronto  Branch  No.  i. — Meets  2nd  and  4th  Friday  each  month  in 
Room  D,  Shaftesbury  Hall.  W.  Lewis,  President  ;  S.  Thompson,  Vice- 
President  ;  T.  Eversfield,  Recording  iecretary,  University  Crescent. 

Montreal  Branch  No.  i. — Meets  ist  and  3rd  Thursday  each  month, 
in  Engineers'  Hall,  Craig  street.  President,  John  J.  York,  Board  of  Trade 
Building;  first  vice-president,  J.  Murphy;  second  vice-president,  W.  Ware  ; 
secretary,  B.  A.  York  ;  treasurer,  Thos.  Ryan. 

St.  Laurent  Branch  No.  2. — Meets  every  Monday  evening  at  43 
Bonsecours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latour,  Secre- 
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Brandon,  Man.,  Branch  No.  i.— Meets  ist  and  3rd  Friday  each 
month,  in  City  Hall.  A.  R.  Crawford,  President;  Arthur  Fleming, 
Secretary. 

Hamilton  Branch  No.  2.— Meets  ist  and  3rd  Friday  each  month,  in 
Maccabee's  Hall.  E.C.Johnson,  President;  W.R.Cornish,  Vice-Pres.; 
Wm.  Norris,  Corresponding  Secretary,  211  Wellington  Street  North. 

Stratford  Branch  No.  3.— John  Hoy,  President ;  Samuel  H.  Weir, 
Secretary. 

Brantford  Branch  No.  4.— Meets  2nd  and  4th  Friday  each  month. 
F.  Lane,  President;  T.  Pilgrim,  Vice-President;  Joseph  Ogle,  Secretary, 
Brantford  Cordage  Co. 

London  Branch  No.  Meets  in  Sherwood  Hall  first  Thursday  and 
last  Friday  in  each  month.  '  F.  Mitchell,  President ;  William  Meaden,  Sec- 
retary Treasurer,  533  Richmond  Street. 

Guelph  Branch  No.  6. — Meets  ist  and  3rd  Wednesday  each  month  at 
7:30.  p.m.  J.  Fordyce,  President;  J.  Tuck,  Vice-President;  H.  T.  Flewel- 
ling,  Rec. -Secretary ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets;  Frank  Robert,  President;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  g. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont. 

Kingston  Branch  No.  10. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice- 
President,  Henry  Hopkins  ;  Secretary,  J.  W.  Tandvin. 

Winnipeg  Branch  No.  ii. — President,  G.  M.  Hazlett ;  Recording 
Secretary,  J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

Kincardine  Branch  No.  12. — Meets  every  Tuesday  at  8  o'clock,  in 
McCibbin's  Block.  President,  Daniel  Bennett;  Vice-President,  Joseph 
Lightball ;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary, Ed.  Dunham. 

Peterborough  Branch  No.  14. — Meets  2nd  and  4th  Wednesday  in 
each  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 

Brockville  Branch  No.  15. — President,  W.  F.  Chapman;  Vice- 
President,  A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

Carleton  Place  Branch  No.  16. — President,  Jos.  McKay  Vice 
President,  Henry  Derrer ;  Fin.  Secretary,  A.  M.  Schofield. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


BOARD  OF  examiners. 

President,  A.  Ames,  -  -  Brantford,  Ont. 

Vice-President,  F.  G.  Mitchell      -       London,  Ont. 

Registrar,  A.  E.  Edkins  -  139  Borden  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -         -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A.  McAndrews,         -  Toronto. 

Toronto— A.  E.  Edkin<=,  A.  M.  Wickens,  E.  J.  Phillips,  F.  Donaldson. 

Hamilton— P.  Stott,  R.  Mackie,  T.  Elliott. 

Brantford — A.  Ames,  care  Patterson  &  Sons. 

Ottawa — Thomas  Wesley. 

Kingston — J.  Devlin  (Chief  Engineer  Penitentiary),  J,  Campbell. 
London— F.  Mitchell. 
Niagara  Falls — W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


To  the  writer,  who  had  occasion  recently  to  visit  the  Toronto 
Custom  House,  it  seemed  incongruous  that  side  by  side  with 
iron  doors  and  shutters,  and  other  safeguards  against  fire, 
should  be  seen  in  active  operation  that  relic  of  a  past  era,  the 
coal  oil  lamp. 


The  sign  "To  Let"  serves  to  mark  the  spot  in  Chicago  which 
two  or  three  years  ago  was  the  headquarters  of  Dr.  Wellington 
Adams,  whose  proposal  to  construct  an  electric  railway  from 
Chicago  to  St.  Louis,  and  operate  the  same  at  a  speed  of  100 
miles  an  hour,  was  the  subject  of  mild  criticism  in  the  Elec- 
trical News  at  the  time.  The  crowds  who  were  to  be  carried 
over  this  road  to  the  World's  Fair  were  compelled  to  choose 
another  route  and  put  up  with  a  slower  pace. 


The  most  important  development  in  the  electtical  field  of 
late,  is  the  recent  successful  test  of  the  electric  locomotive  built 
by  the  Westinghouse  Company,  for  use  in  hauling  freight  trains 
through  the  Baltimore  tunnel  of  the  Baltimore  &  Ohio  railway. 
The  electric  locomotive  hauled  forty-four  loaded  freight  cars 
and  three  steam  locomotives  up  the  heavy  grade  of  the  tunnel 
at  a  speed  of  12  miles  an  hour,  the  total  weight  of  the  train  be- 
ing I, goo  tons.  The  recent  working  arrangement  made  between 
the  Westinghouse  Company,  of  Pittsburgh,  and  the  Baldwin 
Locomotive  Works,  of  Philadelphia,  is  considered  good  evidence 
that  these  companies  have  satisfied  themselves  of  the  adapta- 
bility of  electricity  for  railway  purposes.  It  it  safe  to  conclude 
that  the  working  partnership  which  has  been  formed  between 
these  companies  is  the  result  of  definite  information  on  this 
point. 


November,  1895 


BLiECTI^ICflli  fJEWS 


207 


Recent  experiments  seem  to  indicate  that  the  growth  of 
plants  may  be  greatly  stimulated  by  electricity.  What  wonderful 
possibilities  are  here  opened  up!  It  may  become  possible  to 
cause  the  barren  places  to  blossom  like  the  rose,  and  the  arctic 
regions,  and  other  parts  of  the  earth  now  uninhabitable,  may  be 
reclaimed  and  made  fit  for  the  habitation  of  man. 


The  Montreal  city  council  has  a  rule  that  parties  holding 
contracts  with  the  city  must  employ  local  labor  m  all  their 
work.  In  terms  of  this  rule  the  Street  Railway  Co.  is  bound  to 
purchase  all  its  cars  from  Montreal  manufacturers  or  build  them 
itself.  This  it  has  not  been  doing,  and  the  council  now  seeks 
to  enforce  compliance  with  the  agreement.  Was  it  quite  wise 
to  embody  such  a  condition  in  the  contract  ? 


The  St.  Clair  Tunnel  Co.  is  said  to  be  considering  the  ad- 
visability of  usmg  electric  locomotives  for  hauling  trains  through 
its  tunnel  at  Sarnia.  The  heat  and  escaping  steam  of  the  en- 
gines at  present  in  use  are  having  an  injurious  effect  upon  the 
tunnel,  especially  on  the  asphalt  with  which  the  iron  is  coated. 
The  use  of  electric  locomotives  has  been  successfully  tried  in  a 
tunnel  at  Baltimore,  and  also  in  mines  and  underground  work  at 
other  places,  and  there  appears  to  be  no  good  reason  why  they 
should  not  be  successful  in  the  St.  Clair  tunnel. 


Prof.  Geo.  Forbes,  C.E.,  has  an  interesting  article  in  Black- 
wood's Magazine  for  September,  entitled,  "  Harnessing  Niagara," 
in  which  he  gives  an  account  of  the  installation  of  the  great 
power  plant  of  the  Niagara  Falls  Power  Co.  Prof.  Forbes 
seems  to  have  had  to  fight  agamst  the  preconceived  opinions — 
perhaps  the  prejudices — of  some  of  those  with  whom  he  was  as- 
sociated in  the  carrying  out  of  that  great  work,  but  what  he  ac- 
complished is  there  to  speak  for  itself,  and  it  certainly  marks 
him  as  a  great  electrical  engineer.  Had  he  left  out  a  good  part 
of  his  article,  in  which  he  criticises  Americans  and  American 
ways,  it  would  have  been  better.  He  has  certainly  brought 
down  upon  himself  a  good  deal  of  hostile  comment,  and  even 
personal  vituperation  on  the  part  of  a  section  of  the  press. 
Egotism  is  out  of  place  on  the  part  of  a  great  man,  and  Prof. 
Forbes  is  guilty  of  it.  Nevertheless  "  Harnessing  Niagara " 
will  be  read  with  great  interest  by  those  who  watch  the  progress 
of  electrical  science. 


Mr.  George  Westinghouse,  jr.,  has  recently  made  the  an- 
nouncement that  means  have  been  discovered  of  producing 
through  the  medium  ot  a  gas  engine  of  new  design,  one  horse 
power  of  energy  with  a  consumption  of  half  a  pound  of  coal.  1 1  is 
a  well  known  fact  that  with  the  most  economical  engines,  the 
amount  of  coal  at  present  required  to  produce  one  horse  power 
ranges  from  two  and  one  half  to  six  pounds.  It  can  thus  be 
seen  what  a  revolution  would  follow  the  introduction  of  such  a 
discovery  as  Mr.  Westinghouse  claims  to  have  made.  It  would 
mean  the  substitution  of  electricity  for  steam  on  railroads,  and 
would  solve  the  question  of  long  distance  transmission  of  elec- 
tricity for  power  purposes.  It  would  also  mean  that  electric 
light  could  be  produced  at  a  sufficiently  lower  rate  than  under 
present  conditions  to  enable  it  to  become  a  still  more  formidable 
competitor  of  gas  and  other  forms  of  illuminant.  It  would 
be  likely  to  bring  electricity  into  use  for  heating  and  other  pur- 
poses, to  which,  owing  to  its  cost,  it  cannot  now  be  applied. 
The  recent  application  to  the  Canadian  Parliament  for  a  charter 
for  the  construction  of  an  electric  railway  from  Montreal  to 
Windsor  would, seem  to  show  that  the  developments  above  re- 
ferred to  are  being  carefully  watched  on  this  side  of  the  line,  and 
that  far  sighted  business  men  are  geiting  ready  to  take  advant- 
age of  the  new  conditions,  which  in  all  probability  will  be  wit- 
nessed in  the  near  future. 


The  best  kind  of  material  for  insulators  has  been  and  still  is 
a  matter  of  great  importance  to  telegraph  companies,  more  es- 
pecially perhaps  in  Canada,  where  at  times  the  climatic  con- 
ditions are  e.xceedingly  trying.  Some  years  ago  the  Great 
North  Western  Telegraph  Company  experienced  much  difficulty 
with  their  coast  lines  in  New  Brunswick  and  Nova  Scotia. 
During  stormy  weather,  communication  on  these  lines  could 


not  be  maintained,  and  in  consequence  many  complaints  were 
made  By  vessel  owners  and  others  whose  interests  were  affected. 
After  repeated  attempts  to  discover  the  cause  of  these  mterrup- 
tions,  the  difficulty  was  found  to  lie  with  the  insulators.  A  new 
kind  of  rubber  insulator  had  been  employed  in  the  belief  that  it 
would  better  withstand  the  climate.  It  was  found,  however, 
that  the  glazed  covering  had  succumbed  to  the  action  of  the 
weather,  and  that  the  sulphur  employed  in  the  composition  had 
worked  out,  leaving  the  insulator  porous,  and  giving  opportunity 
for  the  salt  in  the  atmosphere  to  crystallize  upon  them,  and  des- 
troy their  value.  The  insulators  now  used  on  these  lines  are 
made  of  porcelain,  and  have  proved  to  be  the  best  adapted  to  the 
conditions.  Glass  insulators  are  found  to  answer  well  through- 
out Ontario,  the  only  difficulty  experienced  being  that  so  many 
of  them  get  broken,  especially  during  the  hunting  season,  when 
it  is  a  favorite  pastime  of  sportsmen  to  make  a  target  of  them. 
It  is  estimated  that  the  renewal  of  insulators  costs  the  Great 
North  Western  Telegraph  Company  between  five  and  eight 
thousand  dollars  every  year. 


Coal,  or  fuel  generally,  is  the  raw  material  out  of  which  elec- 
tric light  IS  manufactured — the  less  used  the  greater  the  profit — 
and  the  quantity  used  depends  on  the  way  it  is  burned,  and  on 
its  quality.  Everyone  has  a  feed  water  heater,  but  very  few  are 
aware  of  the  saving  effected  by  raising  the  temperature  of  the 
feed-water  1°  Fahrenheit,  and  still  fewer  take  any  means  to 
effect  this  rise  in  temperature.  In  an  100  h.p.  plant,  runnmg  on 
the  average  three  hours  full  load  every  night  during  the  year, 
the  saving  effected  by  raising  the  temperature  of  feed- water  T 
Fahr.  amounts  to  about  400  lbs.  of  coal.  In  winter,  when  the 
water  is  down  at  freezing  point,  it  i's  sufficiently  obvious  that  a 
little  intelligent  care  will  save  a  good  round  sum.  It  is  doubt- 
ful whether,  in  small  stations,  the  operators  know  the  tempera- 
ture of  their  feed,  or  ever  take  the  trouble  to  raise  it.  In  places 
where  a  condenser  is  used,  it  is  generally  accepted  that  the 
higher  the  vacuum  obtained  the  better  will  be  the  general  re- 
sults in  point  of  economy,  but  this  is  by  no  means  necessarily 
so.  It  is  usual  to  feed  the  condensed  steam  back  into  the 
boiler,  and  in  that  case  the  higher  the  temperature  of  the  "water 
of  condensation  "  the  better  ;  but  on  the  other  hand,  this  advan- 
tage is  obtained  at  the  expense  of  the  vacuum,  which  itself  tends 
to  diminish  fuel  consumption.  So  we  have  the  alternative  to 
use  plenty  of  "  condensing  water"  and  get  a  high  vacuum  and 
a  low  temperature  of  feed  water,  or  to  give  up  some  inches  of 
vacuum  and  gain  in  the  temperature  of  the  hot  well.  The  ac- 
tually most  economical  combination  must  be  arrived  at  in  each 
case  by  experiments,  for,  although  it  is  quite  possible  to  give  a 
general  expression,  showing  the  relation  between  feed-water 
temperature  and  inches  of  vacuum,  still  actual  experiment  will 
be  mote  convincing  and  more  intelligible  to  the  average  engin- 
eer: What  is  here  sought  is  to  suggest  to  station  owners  that 
27  inches  vacuum  is  not  necessarily  the  highest  economy,  and 
that  a  sacrifice  of  vacuum  might  be  more  than  compensated  for 
by  the  increase  in  feed  water  temperature. 


As  poles  are  an  important  item  in  the  equipment  of  electric 
light,  telegraph  and  telephone  companies,  some  particulars  as 
to  the  source  of  supply  in  Canada,  the  lasting  qualities  of  vari- 
ous kinds  of  woods,  and  the  most  suitable  method  of  setting, 
m.ay  be  of  interest.  To  begin  with,  experience  has  shown  that 
cedar  is  by  far  the  most  lasting  material  for  this  purpose.  A 
good  cedar  pole  will  endure,  under  ordinary  conditions,  for 
about  25  years,  while  other  kinds  of  wood,  such  as  spruce,  decay 
in  less  than  half  that  period.  The  principal  source  from  which 
cedar  poles  are  obtained  for  use  in  the  western  part  of  Ontario, 
is  the  county  of  Victoria,  and  the  neighborhood  of  Lindsay. 
In  the  Ottawa  region,  there  is  very'  little  cedar  to  be  had,  and 
the  poles  for  use  in  this  locality  are  obtained  from  the  neighbor- 
hood of  Pembroke.  In  Quebec  and  the  Lower  Provinces,  cedar 
is  more  plentiful,  but  in  some  parts  where  it  is  not  easily  ob- 
tainable, spruce,  which  gtows  in  abundance,  is  substituted.  The 
life  of  poles  is  considerably  greater  in  cities,  where  the  pavement 
protects  the  wood  from  the  action  of  the  water,  than  in  the 
country  districts,  where  they  are  exposed  to  such  action.  It 
has  been  found  that  poles  deteriorate  more  quickly  in  sandy 
soil  than  in  soil  of  a  heavier  kind,  such  as  clay.    The  life  of 
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white  cedar  poles  in  the  clay  soil  of  Detroit  is  said  to  be  about 
13  years,  without  protection  or  treatment  of  the  butts.  Norway 
pine  poles  have  lasted  in  the  same  soil  about  30  years,  but  were 
badly  rotted  at  the  surface  line.  They,  however,  rot  very  soon 
in  a  sandy  soil.  The  more  pitchy  ones  decay  first.  Wmter  ctit 
poles,  and  those  cut  in  summer  with  the-  sap-wood  removed,  are 
more  lasting  than  those  containing  green  sap-wood.  Experiments 
with  ordinary  4-inch  gas  pipe,  used  as  trolley  poles,  and  set  in 
concrete  up  to  the  surface  of  the  ground,  without  other  coating, 
developed  th:tt  they  would  become  corroded  through  at  about 
10  inches  below  the  surface  in  about  three  years,  forming  a 
black  deposit.  As  an  illustration  of  the  powerful  action  of  frosty 
it  may  be  mentioned  that  in  Toronto  recently,  poles  were  found 
to  have  been  uplifted  to  the  extent  of  eight  or  ten  inches  by  the 
action  of  frost.  The  experiment  is  being  tried  of  making  the 
lower  end  of  the  poles  wedge-shaped  instead  of  square,  with  the 
object  of  lessening  the  effect  of  the  frost's  action.  It  is  hoped 
that  by  lessening  the  amount  of  resisting  surface  at  the  bottom 
of  the  pole,  the  tendency  to  upheave  will  be  lessened  in  a  cor- 
responding degree. 


It  is  gratifying  to  observe  that  owners  and  operators  of  elec- 
tric light  and  power  houses  are  beginning  to  take  some  little  in- 
terest in  their  business,  other  than  the  purely  commercial  one  of 
balancing  expenditure  against  receipts.  They  are  slowly  awaken- 
ing to  the  fact  that  electrical  and  steam  machinery,  in  combina- 
tion, is  all  the  better  for  being  studied,  and  that  the  various 
wastes  and  leaks  that  take  place  during  the  process  of  converting 
heat  into  light  can  be  minimized,  and  may  represent  a  very  tidy 
return  on  the  investment.  New  installations  are  being  made 
and  new  machinery  is  being  purchased,  more  with  a  view  to 
cheapness  in  first  cost  than  with  the  recognition  of  the  fact  that 
cheap  machinery  and  construction  most  likely  mean  expensive 
operation.  Experience  gained  by  costly  experiment  has  proved 
to  many  owners  that  a  dynamo  is  not  always  a  dynamo,  no  mat- 
ter how  it  has  been  designed  and  constructed,  and  that  scientific 
knowledge  and  practical  experience  applied  in  the  design  of 
electrical  apparatus,  will  produce  a  better  result  than  rule  of 
thumb  or  guess  work.  The  same  applies  in  the  operation  of  an 
electric  power  house.  The  operator  who  takes  the  trouble  to 
study  his  work,  to  look  into  his  own  business,  and,  in  fact,  to 
take  an  intelligent  interest  in  the  undertaking  committed  to  his 
charge,  will  always  be  able  to  show  better  results  than  one  who 
gets  light  without  knowing  how,  or  at  what  cost,  and  is  satisfied 
to  do  so.  This  latter  state  of  affairs  results  largely  from  the 
want  of  knowledge,  in  those  using  electricity,  of  the  imperfec- 
tions of  their  apparatus  ;  of  the  many  directions  in  which  these 
imperfections  result  in  wastes,  and  of  the  manner  in  which,  and 
the  means  whereby,  these  wastes  may  be  at  least  minimized,  if 
not  entirely  eliminated.  It  may  safely  be  assumed  that  it  is  the 
prospect  of  making  money  that  induces  capital  to  invest  in  elec- 
tric lighting  enterprises.  If  this  be  so,  then  why  not  be  logical 
about  it,  and  try  and  make  as  much  as  is  possible?  Why  not 
be  business-like  and  keep  track  of  expenditures  and  profits  ? 
Why  not  be  sensible  and  study  the  business  1  In  electricity,  as 
in  every  other  profession,  there  are  quacks,  and  there  are  repu- 
table practitioners  ;  there  is  good,  bad  and  indifferent  machinery 
and  apparatus  ;  and  between  the  indifferent  apparatus  operated 
by  the  quack  electrician,  and  the  good  machinery  intelligently 
handled  by  the  earnest,  thoughtful  engineer,  there  is  just  the  dif- 
ference between  profit  and  loss.  From  the  coal  or  wood  pile  to 
the  lamp  or  motor,  there  are  sources  of  waste  in  every  direction, 
and  the  "  electrician "  who  thinks  that  managing  an  electric 
plant  consists  in  burning  fuel,  and  smoking  his  pipe  until  it  is 
time  to  collect  the  monthly  accounts,  is  a  very  expensive  man 
to  have  around  the  place. 


One  can  to  a  certain  extent  sympathize  with  the  owners  of 
small  power  houses  who  hesitate  before  spending  a  considerable 
sum  of  money  in  order  to  obtain  some  prospective  advantage, 
but  when  saving  can  be  effected  merely  by  a  little  ^care  and  in- 
telligence applied  to  the  operation  of  an  already  installed  plant, 
then  such  an  one  is  merely  advertising  his  own  indolence  and 
want  of  energy,  when  he  says  there  is  no  money  in  electric 
lighting.  A  great  majority  of  installations  seem  to  have  been 
made  without  much  regard  to  efficiency;  the  machinery  bought 


anywhere,  and  wiring  done  anyhow,  and  the  operation  managed 
by  anyone  ;  and  the  consequence  is  a  heterogeneous  collection 
of  old  type  apparatus,  which  of  itself  is  a  necessary  source  of 
waste.  Prices  for  electric  lighting  have  had  to  be  reduced  in 
order  to  make  business,  and  it  is  generally  very  difficult  to  show 
a  favorable  result,  when  operating  expenses  are  kept  up  by 
inefficiency,  and  receipts  are  lessened  by  competition.  A 
careful  examination  into  the  causes  of  failure  of  electric  power 
houses  to  pay  reasonably,  will  probably  lead  to  two  conclusions 
— that,  in  the  first  place,  the  arrangement  of  -the  plant,  the  wir- 
ing system,  the  kind  of  machine,  the  kind,  size  and  distribution 
of  transformers,  the  relative  sizes  of  engine  and  dynamo,  and  so 
on,  are  widely  different  from  what  experience  shows  to  be  the 
best  ;  and  second,  that  poor  as  it  may  be,  inexperienced,  indo- 
lent management  fails  to  operate  it  to  the  best  advantage.  An 
electric  light  man  quite  recently  expressed  surprise  on  hearirig 
a  transformer  spoken  of  as  "chewing  up  the  coal  pile,"  and  won- 
dered that  it  could  possibly  do  so.  Now  transformers  are  by 
no  means  perfect  apparatus  ;  the  very  best  made  has  a  percent- 
age efficiency  well  below  100,  and  cannot  possibly  come  up  to 
100 ;  and  between  the  best  and  the  medium  make  there  is  a 
very  appreciable  difference.  Let  electric  light  men  once  clearly 
grasp  the  fact  that  transformers  do  waste  energy,  and  they  will 
have  gained  valuable  knowledge.  The  best  claim  for  transfor- 
mers in  large  sizes  is  about  97  per  cent,  efficiency  at  full  load. 
This  means  that  one  of  these  transformers  has  to  be  given  en- 
ergy enough  for  about  103  lamps  on  the  primaries,  in  order  that 
it  may  give  current  for  100  lamps  on  the  secondaries.  In  a 
1000  light  plant,  therefore,  the  energy  for  30  lamps  is  "chewed 
up"  by  the  transformer  all  the  time  it  is  running  at  full  load, 
and  a  greater  proportion  at  less  loads,  and  this  is  the  best  that 
has  yet  been  done.  This  30  lamp  energy  goes  in  heating  the 
transformer  iron  and  copper,  in  overcoming  its  resistance,  in 
overcoming  the  inductive  back  E.M.F.,  and  in  supplying  the 
energy  lost  through  hysteresis.  The  best  transformer  costs 
money — and  the  chances  are  that  cheap  ones  have  been  bought 
through  Ignorance  of  these  wastes — and  it  is  evident  that  the 
cheap  one  may  really  be  a  very  expensive  one,  because,  although 
any  copper  and  iron  will  make  some  kind  of  transformer,  the 
cheap  kinds  waste  far  more  in  proportion  than  the  expensive 
ones.  Electric  light  owners  would  do  well  to  see  whether  their 
transformer  and  wiring  system  is  not  responsible  for  the  annual 
deficit,  and  whether  a  little  money  judiciously  spent  in  replacing 
old  transformers  by  modern  ones  would  not  be  the  truest 
economy. 

MOONLIGHT  SCHEDULE  FOR  NOVEMBER. 


Day  of 
Month. 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 
1 1 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 
27 
28 
29 
30 


Light. 


H.M. 
A.M.  3.30 

No  light. 

No  light. 

No  light. 

P.  M.  5.10 
n  5.10 
11  5.10 
II  5.10 
11  5.10 
11  5.10 
II  5.10 
II  5.00 
"  5.00 
11  5.00 
II  5.00 
II  5.00 
11  S-oo 
II  5.00 
II  5.00 
II  5.00 

,1  7.30 

II  9.00 

II  I0.20 

II  ir.oo 
'I  11.20 

A.M.  12.20 
II  1.20 
11  2.20 
II  3.20 


Extinguish. 


H.M. 
A.  M.  5.30 
No  light. 
No  light. 
No  light. 
P.  M.  7.40 
II  8.40 
II  9.50 

II  II. ID 

A.  M.  12.20 

II  I. GO 

II  1.30 

II  2.50 

II  4.00 

II  5.20 

II  6.00 

11  6.00 

II  6.00 

II  6.00 

II  6.00 

II  6.00 

It  6.10 

II  6.  lo 

II  6.10 

II  6.10 

II  6.10 

11  6.10 

It  6.10 
II  6.10 
II  6.10 


Total, 


No.  of 
Hours. 


H.M. 
2.00 


2.30 

3-30 
4.40 
6.00 
7.10 
7.50 
8.20 
9.50 
II. 20 
12.20 
13.00 
13.00 
13.00 
13.00 
13.00 
13.00 
10.40 
9.IC 
7.50 
7.10 
6.50 

j-  S-50 

4.50 
3-50 
2.50 
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THE  LEVER  SAFETY-VALVE. 

General  Remarks. — We  have  received  so  many  requests 
for  a  rule  for  calculating  the  position  of  the  weight  on  a  safety- 
valve,  and  the  blowing  off  pressure  when  the  position  of  the 
weight  is  given,  that  we  have  thought  it  wise  to  publish  such  a 
rule  in  The  Locomotive.  It  would  be  easy  to  give  a  simple 
formula  for  the  purpose,  but  we  have  considered  that  the  wants 
of  engineers  would  be  best  met  by  explainmg  the  theory  of  the 
lei'er- valve,  and  showing,  as  clearly  as  possible,  the  reason  tor 
each  step  in  the  calculation. 

Obfectofthe  Safety-Valve. — The  object  of  the  safety- 
valve,  as  every  one  knows,  is  to  prevent  the  pressure  m  the 
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Fig.  2 — A  "  Dead-Weight  ' 
Valve. 


Fig.  I — Diagram  of  a  Levek  S \fety-Vai.ve. 

boiler  from  rising  to  a  dangerous  point,  by  providing  an  outlet 
through  which  steam  can  escape  when  the  pressure  reaches  a 
certain  limit,  which  is  determined  by  the  strength  of  the  boiler, 
and  by  the  conditions  under  which  it  is  to  work.  The  simplest 
device  for  attaming  this  end  is  the  "dead-weight"  valve,  the 
principle  of  which  is  illustrated  in  Fig.  2.  It  consists  simply  of 
a  plate  of  iron,  laid  upon  a  nozzle,  and  held  down  by  a  weight. 
The  calculation  of  the  blowing-off  point  of  such  a  valve  is  very 
simple.  In  the  valve  heie  shown,  for  example,  the  steam  acts 
against  a  circle  two  inches  in  diam- 
eter. The  aiea  of  a  two-inch  circle 
is  2  X  2  X  .7854  =  3.14  sq  in.,  and  the 
weight  tending  to  hold  the  cover 
plate  down  being  314  lbs.,  it  is  evi- 
dent that  the  valve  will  not  blow  off 
until  the  steam  pressure  reaches 
100  lbs.  per  square  inch.  Dead- 
weight valves  are  used  somewhat 
in  England,  but  they  are  seldom 
met  with  in  this  country,  the  com- 
moner form  here  being  that  sug- 
gested in  Fig.  I.  It  may  be  well  to  say  that  Fig.  i  does  not 
purport  to  be  a  good  form  of  valve.  We  should  certainly  object 
to  it,  if  it  were  placed  upon  a  boiler  offered  to  us  for  insurance, 
because  no  guides  are  provided  for  the  lever  or  for  the  valve 
stem.  These  features  were  intentionally  omitted  in  the  engrav- 
ing, in  order  that  their   ,  

presence  might  not  draw 
the  attention  away  from 
the  main  points  under 
consideration — the  cal- 
culation, namely,  of  the 
blow-off  pressure  and  of 
the  position  of  the  weight. 

Theory  of  the  Lever.— In  order  to  be  able  to  perform 
safety-valve  calculations  intelligently,  one  must  have  a  clear 
idea  of  the  principle  of  the  lever  ;  and  it  is  hoped  that  such  an 
idea  may  be  had  from  a  study  of  the  illustrations  that  are  pre- 

  sented  herewith.  These 

I  u    J  represent  a  lath  or  other 

light  piece  of  wood,  which 
is  balanced  upon  a  knife 
edge,  and  into  which,  on 
the  under  side,  a  number 
of  small  staples  are  driven 
Fig.  4-  at   equal    distances.  A 

number  of  balls  of  lead  are  also  supposed  to  be  provided,  all 
exactly  alike,  and  all  being  furnished  with  a  hook  at  the  top  and 
a  staple  at  the  bottom.   Two  of  these  weights,  when  hung  upon 
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Fig. 
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the  first  staple,  as  shown  in  Fig.  3,  will  just  balance  one  weight 
hung  upon  the  second  staple,  on  the  other  side  of  the  fulcrum. 
In  the  same  way,  four  of  them,  when  hung  upon  the  first  staple, 
""as  shown  in  Fig.  4,  will  just  balance  one  hung  upon  the  fourth 

staple.    Five  upon  the  |  

second  staple,  as  shown  \i — 0 — c 
in  Fig.  5,  will  just  bal- 
ance two  upon  the  fifth 
staple  ;  and  three  upon 
the  fifth  staple  will  just 
balance   five  upon  the 
third  staple,  as  shown  in 
Fig.  6.    It  will  be  seen  5- 
that  in  every  one  of  these  cases  the  lath  is  balanced,  provided 
the  weight  upon  one  side,  when  multiplied  by  its  distance  from 
the  fulcrum,  is  equal  to  the  weight  upon  the  other  side,  multi- 
plied by  its  distance  from  the  fulcrum.    This  is  the  principle  of 

Archimedes,  and  it  is 
used  in  all  calculations 
relating  to  the  lever. 
(The  reader  may  find  it 
a  profitable  exercise  to' 
show  that  the  systems 
shown  in  Figs.  7  and  8 
are  balanced.  A  sug- 
gestion is  afforded  him 
in  Fig.  7,  while  in  Fig.  8  he  is  left  entirely  to  his  own  resources. 
He  should  find  no  difficulty  in  either  case,  however,  if  he  has 
grasped  the  fundamental  idea  which  is  contained  in  the  illustra- 
tions given  above). 

Application  to  the  Safety-Valve.— We  are  now  pre- 
pared to  apply  the  principle  of  the  lever  to  the  safety-valve,  al- 
though there  is  still  one 

point  to  be  cleared  up  I  I 
before  we  can  give  a 
complete    rule.  (The 
point  to  which  we  refer 
is  the  influence  of  the 
weight  of  the  arm  which 
carries  the  ball  ;  but  for 
the  present  moment  we 
shall  consider  this  arm 
to  be  devoid  of  weight, 
and  we  shall  introduce 
a  correction  for  it  later 
on.)    Fig.  9  is  a  crude  representation  of  a  safety-valve,  in  which 
the  total  steam  pressure  against  the  disk  of  the  valve  is  supposed 
to  be  40  lbs.,  and  the  ball  is  supposed  to  weigh  10  pounds.  If 

the  valve  stem  is  6 "  from 


Fig.  6. 


Fig. 


r 


Fig.  8. 


\  the  fulcrum,  the  ball 
will  have  to  be  24"  from 
the  fulcrum  in  order  for 
the  valve  to  blow  off  at 
the  given  pressure — 
that  is,  at  40  lbs.  This 
is  easily  seen,  since  6  x 
40  equals  10  x  24  ;  but 
if  the  reader  has  any 
doubt  about  the  appli- 
cability of  Archimedes'  rule  in  this  case,  he  may  note  that  the 
upward  pressure  due  to  the  steam  can  be  conceived  to  be  re- 
placed by  a  40  lb.  weight  hung  6"  to  the  left  of  the  fulcrum,  as 
indicated  by  the  dotted  circle.  The  lever  will  then  be  equiva- 
lent to  the  one  shown  „ 


in  Fig.  10,  which  is 
similar  in  all  respects 
to  those  shown  in  Figs. 
3  to  8,  and  to  which 
Archimedes'  rule  plain- 
ly applies.  If  the  blow- 
ing-off pressure  were 
not  given  in  Fig.  9,  and 
we  were  required  to 


"J 


Fig  9. 


find  it  from  the  other  data  there  shown,  we  should  reason  as 
follows  :  When  the  valve  is  on  the  point  of  blowing  off,  the 
upward  thrust  of  the  valve-stem  is  just  balanced  by  the  down- 
ward tendency  of  the  ball  ;  and,  therefore,  from  Archimedes' 
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Fig. 


principle,  10x24  must  equal  6  times  the  thrust  of  the  valve- 
stem.  But  10x24  equals  240,  and  hence  240  is  6  times  the 
thrust  of  the  valve-stem,  and  240-^6  (  =  40  lbs.)  must  be  the  total 

pressure  exerted  on  the 

 ^  disk  of  the  valve  when 

I  it    is    about    to  blow 

-U-J  i  .   off.    If  the  pressure  per 

square  inch  were  de- 
sired, we  should  have  to 
divide  40,  the  total  pres- 
sure on  the  valve  disk, 
by  the  area  of  the  disk 
in  square  inches. 
The  Arm  of  the  Valve.— In  order  to  take  the  weight  of 
the  valve-arm  into  account,  we  shall  first  make  a  short  digres- 
sion for  illustrating  the  meaning  of  the  expression  "center  of 
gravity."  Consider,  first,  the  system  shown  in  Fig.  11,  where 
there  is  one  ball  on  the 

first  staple  and  one  on  ]~_  " 
the  fifth.  The  one  ball 
on  the  fifth  staple  is 
equivalent  to  five  balls 
on  the  first  one  ;  so  that 
the  two  balls  on  the 
right  hand  side  of  the 
fulcrum  are  equivalent 
to  six  balls  suspended  from  the  first  staple.  They  are  therefore 
balanced  by  the  two  balls  on  the  third  staple  ;  and,  in  general, 
if  two  balls  be  hung  from  any  of  the  staples,  they  would  be 
exactly  balanced  by  a  pair  of  balls  whose  distance  from  the 

fulcrum  was  the  average 
of  the  distances  from  the 
first  two.  Fig.  12  is  a 
further  illustration  of 
this  fact.  Now,  referring 
to  Fig.  13,  let  us  con- 
ceive the  valve-arm  to 
be  without  weight,  ex- 
cept two  small  and  equal  pieces  of  it,  whose  distances  from  the 
fulcrum  are  respectively  10"  and  20".  By  analogy  with  the  two 
preceding  illustrations,  we  see  that  these  two  little  masses  would 
be  just  balanced  by  a  similar  pair  of  masses,  spaced  at  equal 
distances ;  they  would 
be  just  balanced  by  four  f'' 
similar  masses,  hung  at 
a  distance  from  the  ful- 
crum equal  to  half  the 
length  of  the  arm.  While 
this  kind  of  reasoning 
is  applicable,  strictly  .-. 
speaking,  only  to  the  '-- 
case  in  which  the  valve- 
arm  is  of  equal  thickness 
and  width  throughout, 
and  has  no  irregularities 
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Fig.  14. 


whatever,  we  may,  in  practice,  apply  it  to  all  valve-arms  which 
are  approximately  uniform  in  cross-section  ;  and  by  extending 
the  conception  of  Figs.  13  and  15  until  the  little  masses  become 
so  numerous  as  to  fill  the  entire  lever,  we  conclude  that  a  valve- 
arm  of  this  sort  would  be  balanced  by  a  similar  arm  suspended 

(as  shown  in  Fig.  15)  at 
^  ™  a  distance  from  the  ful- 
crum equal  to  half  the 
length  of  the  arm  itself. 
This  amounts  to  saying 
that  a  uniform  valve-arm 
acts  the  same  as  it  would 
if  its  weight  were  all 
concentrated  at  the  mid- 
dle point  of  the  arm. 
The  point  in  a  body 
which  possesses  this  property  is  called  the  center  of  gravity  of 
the  body.  As  we  have  said,  the  center  of  gravity  of  a  straight 
lever  may,  in  practice,  be  considered  to  be  half  way  out  towards 
the  end  of  the  lever  ;  but  if  the  lever  has  an  appreciable  taper, 
the  center  of  gravity  will  be  nearer  the  fulcrum.  The  position 
of  the  center  of  gravity  can  be  found,  in  such  cases,  by  calcula- 


FlG. 


tion  ;  but  it  is  simpler  to  take  the  lever  out,  and  balance  it 
across  a  three-cornered  file,  as  shown  in  Figs.  16  and  17.  It 
will  balance  when  the  center  of  gravity  is  just  over  the  edge  of 
the  file,  and  the  distance  B  can  then  be  measured  directly. 

Calculation  of  the  Blowing-off  Pressure.— We  are 
now  prepared  to  give  a  complete  example  of  the  calculation  of 

blowing-point  of  a  safe- 

-i 


1 


 St 

Fig. 
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Fig.  17. 


ty-valve.  Let  us  take 
the  valve  shown  in  Fig. 
18.  The  arm  is  32  in. 
long,  and  weighs  three 
pounds  ;  the  ball  weighs 
20  pounds  and  is  set  28 
inches  from  the  fulcrum; 
the  valve-stem  is  4"  from 
the  fulcrum  ;  the  valve- 
disk  is  2"  in  diameter, 
and  the  disk  and  stem, 
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Fig.  18. — Finding  the  Blowing  Pressure. 


together,  weigh  i pounds.  It  is  required  to  find  the  blowing- 
oflf  pressure.  In  the  first  case,  let  us  consider  the  ball.  It  is 
possible  to  load  the  valve-disk  directly  (just  as  in  the  case  of 
Fig.  2)  with  a  weight  which  shall  have  precisely  the  same  eflfect, 
in  preventing  the  escape  ef  steam,  that  the  actual  20-pound  ball 
has  ;  and  our  first  undertaking  will  be  to  find  out  how  big  this 
imaginary  "dead  weight"  would  have  to  be.  When  we  say  that 
it  is  to  be  "  equivalent "  to  the  20-pound  ball  on  the  lever,  we 
mean  that  it  would  just  balance  that  ball,  if  it  were  on  the  left 
side  of  the  fulcrum,  instead  of  on  the  right  ;  and  hence,  by 
Archimedes' principle,  28"  x  20  lbs.  must  equal  4"  multiplied  by 
the  imaginary  "deadweight."  Now  28x20=560,  and  560-^4 
=  140.  In  other  words,  the  20-pound  weight,  at  a  distance  of 
28"  from  the  fulcrum,  has 
just  the  same  efifect  as  a 
140-pound  weight  would 
have,  if  placed  directly 
upon  the  valve-disk.  In 
the  same  way  we  may  in- 
vestigate the  effect  of  the 
valve- arm.  It  weighs  3 
pounds,  and  its  center  of 
gravity  is  16"  from  the 
fulcrum.    A  three-pound 

weight,  16  inches  from  the  fulcrum,  is  the  same  thing  as  a  12- 
pound  weight,  4  inches  from  the  fulcrum  ;  because  3X  16  =  48, 
and  12x4  =  48.  Hence  the  valve-arm  is  equivalent  to  a  12- 
pound  weight  placed  directly  upon  the  valve-disk.  The  whole 
lever  valve  may  therefore  be  regarded  as  equivalent  to  a  "  dead 
weight"  valve  loaded  with  153X  pounds  ;  for  the  ball  is  equiva- 
lent to  a  dead  load  of  140  pounds,  the  arm  is  equivalent  to  a  dead 
load  of  12  pounds,  and  the  valve-disk  and  stem,  taken  together, 
weigh  pounds  ;  and  140-t- 12-I- iK  =  I53X-  We  have  there- 
fore found  out  that  the  valve  will  begin  to  blow  when  the  total 
pressure  of  the  steam  against  the  valve-disk  is  153.5  pounds. 
The  part  of  the  disk  which  is  exposed  to  the  stem  is  2"  in  diam- 
eter, and  its  area  is  therefore  2  x  2  x  .7854  =  3.1416  square  inches. 
The  total  steam  pressure  against  this  area  being  153.5  pounds, 
the  pressure  against  each  square  inch  of  it  will  be 
i53.5-f  3.1416  =  48.9  pounds  (nearly). 
A  valve  with  the  dimensions  given  above  will  therefore  blow 
off  at  just  a  trifle  less  than  49  pounds  per  square  inch  ;  and  the 

calculation  is  similar  in  all 

cases. 

Setting  the  Weight. 
— The  method  of  setting 
the  weight,  when  the  blow- 
ing-off pressure  is  given, 
is  almost  precisely  the  re- 
verse of  the  calculation 
given  above.  As  an  ex- 
ample, consider  the  valve 
shown  in  Fig.  19.  The 
dimensions  are  as  follows  :  Diameter  of  the  valve  =  4",  length  of 
the  lever  =  66",  weight  of  the  ball  =  50  lbs.,  weight  of  the  lever  = 
18  lbs.,  weight  of  the  valve-disk  and  stem  =  7  lbs.,  distance  of 
valve  stem  from  fulcrum  =  3".  It  is  required  to  set  the  ball  so  that 
the  valve  shall  blow  at  100  lbs.  per  square  inch.  The  calculation 
is  as  follows  :  The  area  of  a  4  inch  disk  is  4  x  4  x  .7854  =  12.56 
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sq.  in.,  and  if  the  steam  pressure  is  roo  lbs.  per  square  inch,  the 
total  upward  pressure  against  the  valve-disk  is  12.56  x  100=  1,256 
pounds.  If  the  valve  were  of  the  "dead  weight"  kind,  a  load  of 
1,256  lbs.  on  the  valve-disk  would  therefore  cause  it  to  blow  at 
100  lbs.  per  square  inch.  We  therefore  have  to  set  the  ball  at 
such  a  place  that  the  action  of  the  ball,  the  lever,  and  the  direct 
weight  of  the  valve-disk  and  stem,  shall  be  equal  to  a  direct  load 
of  1,256  lbs.  Now,  the  lever  weighs  18  lbs.,  and  its  "center  of 
gravity"  is  (say)  33"  from  the  fulcrum.  It  is  therefore  equiva- 
lent to  a  198-pound  weight  laid  directly  on  the  valve-disk ;  for 
by  Archimedes'  rule  we  must  have 

33"  X  18  lbs.  =  3"  X  equivalent  dead  load. 
Now  33  X  18  =  594,  and  594-^3=198  lbs.,  as  stated  above.  In 
Fig.  19  this  dead  load  (which  is  equivalent  to  the  weight  of  the 
lever  itself)  is  represented  by  the  small  weight  marked  "  198"  ; 
and  the  large  dotted  ball  above  it  (whose  weight  we  are  about  to 
find)  represents  the  dead  load  that  is  equivalent  to  the  50  lb. 
ball  out  on  the  lever.  The  dotted  weight,  together  with  the  198 
lb.  weight,  and  the  weight  (7  Ibi.)  of  the  disk  and  stem,  must  be 
equal  to  1,256  lbs.,  as  we  have  seen.  That  is,  the  dotted  weight 
must  be  1,051  lbs.;  because 

1,051-1- 198-1-7=  1,256 
The  problem  has  now  resolved  itself  into  placing  the  50  lb.  ball 
at  such  a  point  that  it  shall  be  equivalent  to  a  dead  load  of  1,051 
pounds.    The  valve  stem  being  3"  from  the  fulcrum,  Archi- 
medes' gives  us 

1,051  lbs.  X  3"=  50  lbs.  X  distance  of  ball  from  fulcrum. 
Now  1,051  X  3  =  3,153,  and  3,153-^50  =  63.06  inches.    That  is  the 
ball  must  be  placed  63  inches  from  the  fulcrum,  in  order  that 
the  valvemay  blow  at  100  lbs  per  square  inch. 

Rules. — The  processes  of  calculation  which  are  explained 
above  may  now  be  summarized  in  the  following  two  rules*  : 

Rule  i.  To  find  the  blowing  pressure  when  the  position  of 
the  ball  is  given.  Multiply  the  weight  of  the  ball  by  its  distance 
(A)  from  the  fulcrum,  and  divide  by  the  distance  (C)  of  the  valve 
stem  from  the  fulcrum.  (This  gives  the  dead  weight  that  is 
equivalent  to  the  ball.)  Then  nmltlply  the  weight  of  the  lever 
by  the  distance  (B)  of  its  center  of  gravity  from  the  fulcrum,  and 
d'vide  by  the  distance  (C)  of  the  valve  stem  from  the  fulcrum. 
(This  gives  the  dead  weight  that  is  equivalent  to  the  lever.)  Add 
together  the  two  "  dead  weights,"  so  calculated,  and  add  in,  also, 
the  weight  of  the  valve-disk  and  stem.  (This  gives  the  total 
weight  that  is  keeping  the  valve-disk  down.)  Then  divide  the 
sum  thus  found  by  the  area  of  the  valve  disk,  in  square  inches, 
and  the  quotient  is  the  pressure,  in  pounds  per  square  inch,  at 
which  the  valve  will  blow. 

Rule  II. — To  set  the  ball,  so  that  the  valve  shall  blow  at  a 
given  pressure.  Multiply  the  area  of  the  valve-disk  by  the 
blowing  off  pressure,  expressed  in  pounds  per  square  inch. 
(This  gives  the  total  effort  of  the  steam  to  force  the  valve-disk 
up.)  Subtract,  from  this  total  pressure  the  weight  of  the  valve 
and  stem.  The  remainder  is  the  "dead  weight"  to  which  the 
lever  and  ball,  taken  together,  must  be  equivalent.  Then 
multiply  the  weight  of  the  lever  by  the  distance  (B)  of  its  "center 
of  gravity  "  from  the  fulcrum  and  divide  by  the  distance  (C)  of 
the  valve  stem  from  the  fulcrum.  The  result  is  the  "dead 
weight"  to  which  the  lever  is  equivalent  ;  and  if  this  be  sub- 
tracted from  the  total  dead  weight,  just  mentioned,  the  remain- 
der will  be  the  "dead  weight"  to  which  the  ball  alone  must  be 
equivalent.  Multiply  this  remainder  by  the  distance  (C)  of  the 
valve  stem  from  the  fulcrum,  and  divide  the  product  by  the 
weight  of  the  ball.  The  quotient  is  the  distance.  A,  that  the 
ball  must  be  placed  from  the  fulcrum,  in  order  that  the  valve 
mav  blow  off  at  the  desired  pressure. 
Cautions. — In  applying  these  rules  two  things  must  be  care- 
fully observed.  In  the  first  place,  the  diam- 
eter of  the  valve-disk  must  be  measured  at 
a  b,  in  Fig.  20,  and  not  2X  c  d  ;  for  the  steam 
3f  acts  only  on  the  circle  whose  diameter  is  a  b. 
Again,  if  the  valve  stem  has  a  square  top,  as 
indicated  in  Figs.  21  and  22,  in  n  must  be 
taken  as  the  "  distance  of  the  valve  stem 
from  the  fulcrum  ";  because  the  moment  the 
valve  raises  in  the  least  degree,  the  pressure 
of  the  stem  is  all  applied  to  the  lever  at «,  as  is  plainly  indicated 
in  Fig.  22. 

*The  letters  refer  to  Fig.  i. 


Fig.  20. 


Although  the  foregoing  article  is  intended  simply  to  explain 
the  principle  underlying  the  lever  safety-valve,  it  may  be  well  to 
touch  upon  one  point  concerning  the  construction  of  such  valves. 
The  point  we  have  in  mind  is  this  :  When  the  boiler  is  under 
steam,  it  is  an  easy  matter  to  try  the  valve,  and  find  out  whether 
it  works  freely  or  not.  It  ought  also  to  be  easy  to  do  this,  when 
the  boiler  is  out  of  use  ;  and  in  many  cases  it  is  so.  Usually 
when  the  boiler  is  not  under  steam,  it  is  sufficient  to  raise  the 
weight  and  the  lever,  and  then  to  try  the  valve  stem  with  the 
thumb  and  finger  ;  but  some  valves  are  so  constructed  that  the 
valve-disk  is  free  from  the  stem,  and  in  such  cases  that  the 
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fact  that  the  stem  is  free  proves  nothing  whatever,  so  far  as  the 
disk  Itself  is  concerned,  and  the  disk  must  be  separately  investi- 
gated before  the  valve  can  be  pronounced  in  good  condition. 
If  there  is  no  escape  pipe  screwed  into  the  valve,  the  disk  can 
usually  be  reached  from  the  exhaust  side,  and  its  condition 
noted  ;  but  if  such  a  pipe  is  provided  (as  it  is,  in  many  cases) 
the  inspector  has  to  examine  the  disk  as  well  as  he  can,  from  the 
inside  of  the  boiler.  If  the  valve  does  not  happen  to  be  secured 
directly  to  the  nozzle,  an  examination  from  the  interior  of  the 
boiler  is  not  practicable,  and  then  the  waste  pipe  has  to  be  un- 
screwed, or  the  bonnet  of  the  valve  taken  off,  before  the  disk 
can  be  reached.  These  difficulties,  when  combined  with  the 
fact  that  there  is  often  no  external  evidence  to  show  whether  the 
valve  is  secured  to  the  stem  or  not,  lead  us  to  recommend 
strongly  that  valves  with  separate  disks  be  avoided  altogether. 
They  have  no  very  marked  advantage  over  those  in  which  disk 
and  spindle  are  all  in  one  piece,  and  as  they  are  likely  to  deceive 
one  into  the  belief  that  all  is  in  good  condition,  when  in  reality 
the  disk  may  be  stuck  fast,  we  feel  justified  in  condemning  their 
use  altogether. — The  Locomotive. 


THE  ST.  JOHN,  N.  B.,  EXHIBITION. 

The  recent  exhibition  at  St.  John,  N.  B.,  reflected  credit  on  the 
Maritime  Provinces,  and  attracted  not  only  local  exhibitors,  but 
manufacturing  companies  in  the  Upper  Provinces.  The  attend- 
ance was  worthy  of  the  interesting  character  of  the  exhibition. 

The  power  required  for  the  operation  of  the  various  machinery 
and  exhibits  was  supplied  by  a  Robb  Armstrong  engine,  manu- 
factured by  the  Robb  Engineering  Company,  of  Amherst,  N.  S., 
an  engine  built  by  the  Burrell  Johnson  Company,  of  Yarmouth, 
N.  S.,  and  a  Leonard  Ball  engine,  manufactured  by  E.  Leonard 
&  Son,  London,  the  latter  represented  by  Mr.  John  Evans,  St. 
John.  Messrs.  Waring,  White  &  Co.,  also  had  one  of  their  en- 
gines in  operation. 

Among  the  numerous  interesting  exhibits  at  this  exhibition 
was  that  of  Messrs.  T.  McAvity  &  Sons,  of  St.  John,  who 
showed  a  full  line  of  brass  goods  and  engineers'  supplies. 

Messrs.  W.  T.  &  J.  W.  Myers,  of  St.  John,  exhibited  a  num- 
ber of  electric  elevators,  motors,  and  dynamos.  The. firm  are 
about  to  engage  in  the  manufacture  of  electric  machinery,  and 
claim  to  have  one  of  the  best  electric  motors  on  the  market. 


THAT  PULLEY  ACCIDENT  AT  AYLMER. 

On  Saturday  last  The  World  published  an  account  of  a  fatal 
accident  at  Aylmer,  Ont.,  wherebv  Mr.  J.  D.  McDiarmid  of  that 
place  was  instantly  killed  by  the  bursting  of  a  poorly-con- 
structed "  wood  split  pulley."  The  Dodge  Wood  Split  Pulley 
Co.,  of  Toronto,  while  very  much- regretting  the  accident,  are 
glad  to  say  that  the  pulley  in  question  was  not  one  of  their 
manufacture,  ind  take  this  opportunity  of  advising  the  users  of 
pulleys  of  the  importance  of  seeing  to  it  that  they  get  a  well- 
made,  reliable  article  when  purchasing.  Every  "Dodge"  pulley 
manufactured  is  guaranteed  strong  enough  for  the  heaviest 
double  leather  belt  any  width.  To  avoid  accidents  or  mishaps 
ask  for  the  "  Dodge"  patent  and  avoid  inferior  imitations. — 
Toronto  World. 
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SOME  WESTERN  ONTARIO  LIGHTING  PLANTS. 

Convinced  that  a  useful  hint  may  sometimes  be  gained  from 
the  study  of  the  smaller  electric  plants,  the  News  appends  here- 
with short  descriptions  of  the  installations  in  a  number  of  towns 
and  villages  in  Westein  Ontario,  which  will  be  continued  from 
time  to  time  as  occasion  offers.  Economy  may  be  practised  in 
running  a  small  as  well  as  a  large  plant,  and  an  account  of  the 
system  and  methods  in  use  at  other  points  may  result  in  sugges- 
tions that  will  be  of  great  benefit  as  well  as  proft  to  those  who 
study  them. 

CLINTON  ELECTRIC  LIGHT  CO.'S  PLANT. 

This  company  is  making  many  alterations  and  has  just  added 
a  boiler  room  to  their  building,  placing  two  Goldie  &  McCulloch 
boilers  in  it,  and  leaving  room  for  two  more.  A  C.G.E.  alterna- 
tor of  1,000  lights,  with  C.G.E.  equipped  skeleton  switch-board, 
has  just  been  placed  to  replace  two  Reliance  direct  current  dy- 
namos. One  Reliance  25  light  2,000  candle  power  does  the 
street  lighting.  These  machines  are  driven  by  a  60  h.p.  Wheel- 
ock,  from  a  3  7-16  in.  shafting,  24  ft.  long.  They  have  secured 
the  contract  for  supplying  the  House  of  Refuge  with  50  incan- 
aescent  lights,  and  are  extending  the  service  in  the  town.  A 
new  condenser  will  be  put  in  in  a  short  time,  and  this  little 
plant  will  be  one  of  the  most  complete  in  the  country.  Johna- 
than  Brown  is  the  chief  engineer,  and  Geo.  White- F  raser  is  the 
consultmg  engineer. 

MITCHELL  ELECTRIC  LIGHT  AND  WATER-WORKS. 

This  plant  is  contained  in  a  neat  little  building  with  the  en- 
gineer's (Mr.  Alexander)  house  in  connection.  He  said  he  had 
found  that  it  cost  him  nothing  to  be  clean,  and  his  boiler  and 
power  rooms  verified  his  statement. 

A  100  h.p.  Goldie  &  McCulloch  boiler,  fed  by  an  upright  feed- 
water  heater  of  the  same  make,  supplies  steam  to  a  10x18 
Wheelock  engine,  which  drives  a  line  of  shafting  18  ft.  long. 
To  this  shafting  is  connected  a  50  light  Reliance  arc  machine, 
and  a  500  light  Royal  alternator,  with  an  exciter  connected.  A 
steam  pump  is  fed  by  an  upright  boiler,  13  ft.  x  4  ft.  It  forces 
water  to  the  10  hydrants,  and  can  be  connected  at  any  time  to 
the  other  boiler.  45  arc  lights  and  450  incandescent  lights  are 
in  use,  and  the  service  is  rapidly  increasing.  The  plant  is  owned 
by  the  town. 

THE  KINCARDINE  LIGHTING  PLANT. 

One  of  the  most  efificient  little  plants  in  the  province  is  the 
water-works  and  electric  light  plant  owned  by  the  town  of  Kin- 
cardine, and  the  board  of  commissioners  have  placed  a  man 
quite  capable  to  run  such  a  plant — Mr.  Jos.  Walker. 

Two  boileis  5' x  16',  (Hunter  Bros.,  Kincardine),  supply  steam 
to  a  steam  pump,  compound  complex,  with  a  daily  capacity  of 
1,000,000  gallons,  and  a  Corliss  simple  condensing  engine,  15  x 
36x125  h.p.  The  pump  is  fitted  with  a  Fisher  governor  for 
pumping  direct. 

The  engine  drives  a  Thompson-Houston  1,000  light  alterna- 
tor, which  drives  a  1%  kw.  Edison  exciter,  and  a  50  light  Ball 
arc  machine.  The  plant  was  installed  last  year,  and  not  a  min 
ute  has  been  lost  for  repairs  since  its  installation.  The  skeleton 
switch-board  has  a  volt  meter,  an  ampere  meter,  a  ground 
detector,  a  lightning  arrester,  two  rheostats,  and  a  pair  of  double- 
pole  fuse  lights.  On  the  switch-board  of  the  arc  machine 
are  two  lightning  arresters  and  an  ampere  meter.  The  plant 
was  installed  and  the  town  wired  by  the  Canadian  General 
Electric  Co. 

A  NEAT  ELECTRIC  AND  WATER-WORKS  PLANT. 

GODERICH.  Ont.,  owns  one  of  the  neatest  little  plants  in  On- 
tario, and  the  council  has  placed  its  care  in  the  competent  hands 
of  Mr.  W.  H.  Smith,  chief  engineer,  and  his  staff,  consisting  of 
Harry  -Stowe,  Jas.  Andrews  and  Walter  Brown.  The  large  red 
brick  building  stands  by  the  lake,  at  the  foot  of  the  frowning 
bluff  on  which  stands  the  town.  The  water  is  pnniped  by  two 
Gordon  steam  pumps,  with  a  combined  capacity  of  1,250,000 
gallons,  to  a  height  of  130  feet  before  it  reaches  the  level  of  the 
town.  Three  Waterford  "Reliance"  arc  machines,  of  50,  65 
and  35  lights— the  first  two  of  1,000  c.p.  each,  and  the  last  of 
2,000  c.p.,  run  by  a  60  h.p.  Wheelock  engine,  supply  the  town 
with  light.  The  council  has  been  undecided  about  buying  an 
alternator,  but  one  will  be  put  in  in  the  near  future.  The  Canadian 
Government  supplied  a  neat  little  nickle-plated  engine,  which 
hangs- in  a  glass  case  on  the  wall,  having  a  io>^  in.  x       in.  cylin- 


der, and  it  is  so  arranged  that  when  the  steam  is  turned  on 
clockwork  machinery  is  set  in  motion,  which  blows  a  fog  signal 
at  intervals  for  ten  seconds.  Two  boilers,  built  by  Crystal  & 
Black,  Goderich,  supply  steam,  which  is  conveyed  by  an  over- 
head main  to  the  pumps  and  engine.  On  the  walls  are  the 
usual  gauges,  clock,  etc.,  with  a  fire  alarm  connected  to  the 
central  telephone  ofiflce  and  the  town  hall.  Altogether  it  is  an 
attractive  plant. 

SEAFORTH  ELECTRIC  LIGHT,  HEAT  AND  POWER  CO.'S  PLANT. 

If  electricians  and  engineers  wish  a  model  by  which  to  run 
their  plants  they  should  see  that  of  the  Seaforth  Electric  Light, 
Heat  &  Power  Co.,  and  learn  a  lesson  in  neatness,  cleanliness, 
order  and  economy. 

Our  reporter  had  the  pleasure  of  being  shown  through  this 
model  power  house,  and  he  admired  the  way  in  which  it  was 
managed.  The  building  is  a  roomy  one,  68'  x  40'.  The  power 
room,  office  and  repair  shop,  are  4o'x4o',  and  the  boiler  room 
40' x  28',  with  a  17'  ceiling.  Two  Monarch  boilers,  70  h.p.  each, 
generate  the  steam  for  the  two  Robb-Arrnstrong  engines,  75  h.p. 
and  85  h.p.  respectively.  These  two  engines  drive  a  4  ampere 
Ball  arc  machine,  and  a  55  ampere  Union  Electric  Improve- 
ment Co 's,  Philadelphia,  alternator.  The  engines  are  arranged 
so  that  one  can  do  the  work  required,  or  both  can  be  used  at 
once,  dividing  the  load. 

In  the  basement  below  the  power-room  is  a  reservoir  with  a 
capacity  of  900  ban  els.  It  is  filled  from  the  town  mains,  and 
pumped  by  a  Northey  duplex  pump  with  a  Penberthy  injector, 
into  an  Austin  heater,  and  delivered  to  the  boiler  at  211"  Fhr. 
A  pipe  leads  from  the  heater  and  from  the  steam  exhaust  into 
an  old  well  in  the  floor  of  the  basement,  and  the  oil  which  is 
contained  in  the  steam  and  the  heater  is  separated  and  used 
over  again.  They  thus  save  40%  of  their  cylinder  oil.  Two 
pipes  come  down  through  the  floor  of  the  power  room  from  the 
engines,  and  the  spindle  oil  runs  through  them  into  a  wool  fil- 
terer,  and  is  also  used  over  agT.in.  A  nice  bath-room,  with  two 
baths  in  it,  is  neatly  fitted  up  in  the  basement.  They  have 
every  comfort. 

The  brushes  on  the  exciter  are  made  of  common  copper 
screen  wire,  sewn  together  with  copper  wire.  All  repairing  is 
done  by  the  staff  and  they  never  send  any  work  to  the  manufac- 
turers. To  show  their  economy,  they  used  for  the  month  of 
September,  on  7  hours'  run,  i  X  cords  of  wood.  The  load  car- 
ried was  35  amperes  on  the  alternator,  4  amperes  on  one  40  arc 
light  dynamo,  and  8  amperes  on  the  other  18  arc  light,  and  on 
an  8  hour  run  they  used  \\  cords.  Neat  offices  and  a  repair 
room  take  up  one  end  of  the  dynamo  room,  and  a  large  store 
room  and  workshop  is  overhead.  The  staff  consists  of  Chief  A. 
H.  Ingram  ;  assistants,  H.  McKay,  A.  Reid,  R.  Bullard  and  J. 
Darling,  who  have  done  their  utmost  to  have  things  neat,  put- 
ting oil-cloth  on  the  floor,  and  contributing  charts,  photos,  plans, 
etc.,  to  make  their  plant  cheerful  and  attractive. 

THE  STRATFORD,  ONT.,  LIGHTING  PLANT. 

It  is  seldom  we  see  a  small  plant  with  three  motive  powers, 
but  that  of  the  Stratford  Gas  Co.  possesses  them,  having  steam, 
gas  and  water  power.  Their  building,  situated  on  the  shore  of 
Victoria  Lake,  is  a  substantial  brick  affair  of  one  storey,  and  a 
basement  66'  x  40',  with  a  boiler  room  30'  x  45'. 

In  the  main  building  are  two  Wheelock  simple  condensing 
engines — one  of  100  h.p.  in  use  6  years,  the  other  200  h.p.,  just 
having  been  placed  in  position.  Their  fly  wheels  are  13'  in 
diameter,  with  22"  face,  the  one  of  the  smaller  engine  weighing 
y/z  tons,  while  that  of  the  larger  weighs  tons.  The  line  of 
4  in.  shafting  runs  the  full  length  of  the  building,  to  which  is 
connected  the  arc  and  incandescent  light  machines.  There  are 
five  Ball  arc  machines— three  of  them  thirty-five  lights  each, 
and  the  other  two,  twenty-five  lights  each— and  two  Reliance 
of  fifty  lights  each,  two  C.G.E.  generators  of  320  lights  each, 
120  volts,  supplying  the  town  with  incandescent  light.  There 
are  four  switch-boards,  one  for  the  Ball  machines,  with  lightning 
arrester  ;  one  for  the  Reliance  machines  ;  one  for  the  C.G.E. 
generators,  containing  two  ampere  meters,  six  knife  cut-outs, 
two  rheostats  and  a  lightning  arrester  ;  and  a  separate  switch- 
board with  two  volt  indicators.  They  have  also  a  volt-meter 
made  by  Munderloch  &  Co.,  Germany. 

In  the  basement  are  the  gas  engine  and  water-wheel.  The 
gas  engine  is  50  h.p.,  Crossley  Bios.,  Manchester,  Eng.,  Otto 
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patent.  The  gas  is  supplied  from  the  city  mains  through  a  600 
Legat  meter.  An  immense  gas-bag  is  used,  with  a  valve  attacii- 
ment  to  prevent  suction  from  the  city  mains.  The  gas  engine 
has  a  12  in.  stroke  and  14  in.  piston,  and  makes  160  revolutions 
per  mmute.  It  drives  on  to  countershaft,  givmg  530  revolutions, 
and  from  that  to  main  shaft,  making  390  revolutions.  The 
water-wheel  is  a  turbine,  50  h.p.,  1 1  feet  head. 

In  the  boiler  room  are  two  Goldie  &  McCulloch  boilers,  63"  x 
14',  with  84  3  in.  tubes  each.  One  boiler  has  just  been  placed 
and  another  will  soon  be  recjuired. 

Neat  offices  take  up  one  corner  of  the  main  buildmg,  where 
charts  and  photos  of  the  plant  decorate  the  walls.  Mr.  Wilton, 
the  chief  engineer,  took  great  pains  in  showing  the  Ei.kctricai, 
News  representative  the  plarit,  and  says  that  in  a  short  time  a 
tower  will  be  built,  rising  from  the  centre  of  the  building,  to  run 
the  wires  out  of  the  building,  and  as  the  mcandescent  service  is 
rapidly  growing  a  new  alternator  will  be  needed. 

There  are  six  men  on  the  engineering  staff— the  chief  being 
Mr.  Richard  Wilton  ;  assistants,  Messrs.  Watson  and  Chown, 
an  apprentice  and  two  linemen.    Mr.  John  Reid  is  the  manager. 

The  service  is  as  follows  :  7  arcs  in  power  house,  50  commer- 
cial arcs,  75  street  arcs,  10  G.T.R.  arcs,  10  rink  arcs,  400  incan- 
descents,  15  motors  from  yi  to  10  h.p. 


ONTARIO  ASSOCIATION  STATIONARY  ENGINEERS. 

139  Borden  Street,  Toronto,  Nov.  5th,»i895. 

Editor  Electkical  News. 

•  Sir  :  The  following  engineers  were  examined  and  received 
certificates  during  the  month  of  October  : 

2nd  class — O.  Monger,  Strathroy  ;  T.  H.  Walker,  Kincardine. 

3rd  class — J.  Cronier,  Cobourg  ;  C.  Stillwell,  Brockville  ;  Jas. 
Walker,  Trenton  ;  J.  Keinsley,  Picton  ;  W.  Irvin,  Belleville  ;  J. 
Coughlin,  Hintonburti  ;  H.  E.  Sutton,  Cummmg's  Bridge  ;  Geo. 
Cameron,  Ottawa  ;  R.  J.  Stewart,  Lucknow  ;  F.  G.  Hall,  Kin- 
cardine ;  W.  }.  H.tckett  and  (}eo.  Nelson,  Toronto  ;  R.  J.  Levy, 
Wingham  ;  R.  A.  Root,  J.  T.  Nicholls  and  R.  A.  Ballantyne, 
Strathroy  ;  S.  Barber,  Lucknow. 

Twenty-three  applications  for  examination  were  received  dur- 
ing the  month,  four  of  which  failed. 

The  following  engmeers  who  held  2nd  class  certificates  have 
passed  exainination  for  and  received  ist  class  certificates,  viz.  : 
Jas.  Queen,  Toronto  Junction  ;  John  Fox,  Toronto.  The  fol- 
lowing who  held  3rd  class  certificates  have  passed  for  and  re- 
ceived 2nd  class,  viz.  :  E.  Carr,  Brockville  ;  A.  Cunningham, 
Toronto  ;  A.  R.  Barwick,  Strathroy. 

Inquiries  re  examinations  are  coming  in  from  all  parts  of  the 
province.  Any  engineer  needing  information  as  to  examinations, 
who  will  send  me  a  post  card  to  that  effect,  will  receive  by-laws 
and  copy  of  "  Act." 

A.  E.  EiJKiNS,  Registrar. 


THE  LATE  DUNCAN  ROBERTSON. 

Mr.  Duncan  Robertson,  of  Hamilton,  treasurer  of  the  Cana- 
dian Association  of  Stationary  Engineers,  was  striken  with 
paralysis,  at  the  Windsor  hotel,  Ottawa,  on  the  3rd  of  October. 
He  had  remained  in  that  city  after  the  close  of  the  convention 
to  attend  to  some  business,  and  while  there  was  attacked  by  the 
disease  stated,  though  he  was  in  his  usual  health  the  evening 
before.  As  soon  as  possible  he  was  removed  to  his  home  at 
Hamilton,  but  he  died  in  a  few  days,  inuch  regretted  by  his 
brothers  of  Hamilton  Branch  No.  2,  bv  the  members  of  the 
Association  in  general,  and  by  all  who  knew  him. 

Duncan  Robertson  was  born  in  Kilbernie,  Ayrshire,  Scotland, 
Dec.  I  ith,  1846.  He  learned  the  trade  of  fitter  and  then  went 
to  Carlyle,  remaining  there  for  some  years,  when  he  went  to  the 
Shotts  Iron  Works.  He  came  to  Canada  in  1871,  and  on  arrival 
accepted  a  position  at  his  trade  with  the  Grand  Trunk  Railway 
Co.,  where  he  remained  for  about  eighteen  years,  when  he 
went  as  manager  of  the  D.  R.  Dewey  Coal  Co.,  and  later 
conducted  the  business  of  the  Dominion  Metallic  Packing  Co. 
till  the  time  of  his  death. 

He  was  a  mason  for  about  27  years  and  when  he  died  held  the 
office  of  Junior  Warden.  He  also  belonged  to  the  Minerva 
lodge  of  Oddfellows.  He  was,  last  year,  treasurer  of  the 
Executive  Council  of  the  C.  A.  S.  E.,  and  was  re-elected  at  the 
late  convention.  He  was  a  musician  of  some  taste,  and  while  at 
Shotts  acted  as  precentor  of  the  Calderhead  church.  He  leaves 
a  widow  and  five  children,  three  boys  and  two  girls. 

At  the  regular  meeting  of  Hamilton  No.  2,  C.  A.  S.  E.,  the 
following  resolutions  were  adopted  : 

whereas  it  has  pleased  the  Almighty  in  his  allwise  Pro\  idence  to  remove  from  our 
midst  our  beloved  brother  Duncan  Roliertson,  be  it  therefore  resolved,  that  while  we 
submit  to  the  will  of  the  Divine  Providence  we  sincerely  mourn  with  his  family  the 
loss  of  one  so  dear  to  them. 

Resolved,  that  we  tender  our  sincere  sympathy  to  them  in  their  sad  bereavement. 

Resolved,  that  a  copy  of  these  resolutions  be  transmitted  to  the  family  of  our  late 
brother. 

Resolv^ed,  that  jx  copy  of  the  e  resolutions  be  spread  upon  the  minutes  of  this 
Association  and  a  copy  be  forwarded  to  the  press  for  publication. 

c«;;,Tn  A\  J       C.  Johnson,  President, 

(.signeci;  |  Norris,  Cor. -Sec. 


Here  is  one  of  the  latest  electrical  jokes  froin  Pearson's  Weekly 
Custome'-  :    "  Why  do  you  call  this  electric  cake?" 
Baker's  Boy  :    "I  'spose  becuz  it  has  currants  in  it." 


CANADIAN  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


Note. — Secretnriesof  the  various  Associations  arc  requested  to  forward  to  us  matter 
for  publication  in  this  Department  not  later  than  the  20th  o{ each  month. 


'lOKONTO  ASSOCIATION  NO.  I. 

The  annual  dinner  of  the  above  Association  will  be  held  at  the 
Richardson  House,  Toronto,  on  the  evening  of  Wednesday,  the 
20th  inst. 


OTTAWA  ASSOCIATION  NO.  7. 

At  the  last  re>^ular  meeting  of  the  above  association  the  fol- 
lowing resolutions  were  adopted  : 

Whereas  it  has  pleased  the  Lord  Ahnighty  to  remove  from  our  midst  an  esteemed 
and  worihy  brother,  Mr.  Duncan  Robertson,  and 

Whereas  he  has  been  a  most  active  worker  in  our  organization,  seeking  as  a  member 
and  as  an  officer  to  advance  the  interests  of  this  Association  and  the  welfare  of  its 
members  ;  therefore  be  it 

Resolved — That  we  place  on  record  our  appreciation  of  his  services  as  a  brother,  as 
an  officer  of  this  organization,  and  of  his  merits  as  a  man  ; 

Resolved — That  we  do  most  sincerely  mourn  his  loss  as  a  brother,  and  that  we  ten- 
der our  heartfelt  sympathy  to  the  widow  and  family  of  our  departed  brother,  in  this 
their  hour  of  great  sorrow  and  loss,  and  that  as  a  tribute  of  our  respect  for  his  mem- 
ory', the  charter  of  this  Association  be  draped  in  mourning  for  a  period  of  thirty  days; 

Resolved— That  a  copy  of  these  resolutions  be  spread  on  the  records  of  this  Asso- 
ciation, also  a  copy  be  presented  to  the  family  of  the  deceased  brother  and  to  the  city 
papers  and  engineering  journals  for  publication. 

FkANK   RofiERT  ^ 

I  hos.  Wenslkv 

F.  G.  Johnson  -  Cununitlee, 

Wm.  Hn,i, 

F.  W.  Donaldson  J 


PERSONAL. 

Mr.  James  A.  Baylis,  who  has  been  one  of  Mr.  Dunstan's  right-hand 
men  at  the  Bell  Telephone  Exchange  in  Toronto,  has  been  promoled  to 
the  position  of  chief  electrician  at  the  company's  head  office  in  Montreal. 
This  is  a  well-deserved  recognition  on  the  part  of  the  company  of  the 
brightest  young  man  in  the  service.  Mr.  Baylis'  popularity  among  the 
telephone  fraternity  in  Toronto  was  attested  by  the  presentation  to  him 
of  a  complimentary  address  accompanied  by  a  smoker's  outfit  by  the 
office  and  construction  staffs.    The  presentation  was  made  by  Mr.  Lash. 


TRADE  NOTES. 

The  Clinton  Electric  Light  Co.  are  installing  a  looo  light  allernalor 
of  the  Canadian  General  Electric  Co. 's  make. 

The  Lozier  Bicycle  Co.,  of  Toronto  Junction,  have  purchased  a  500 
light  isolated  pl?nt  from  the  Canadian  General  Electric  Co. 

The  Babcock  &  Wilcox  Co.  have  sold  a  300  h.p.  boiler  to  the  Ottawa 
Electric  Railway  Co. 

The  Dunnville  Electric  Light  Co.  are  installing  a  75  kilowatt  altei- 
nating  plant  of  the  Canadian  General  Electric  Co.'s  monocyclic  system. 

The  new  paper  mill  now  being  built  at  St.  Croix,  Hants  Co.,  by  H. 
McHart,  Esq.,  will  be  lighted  by  electricity,  the  dynamo  and  plant 
for  the  same  being  furnished  by  John  .Starr,  Son  &  Co.,  Ltd.,  of  Halifax. 

The  Welland  Vale  Manufacturing  Co.,  of  St.  Catharines,  have  in- 
stalled an  isolated  plant  of  100  light  capacity.  The  Canadian  General 
Electric  Co.  had  the  contract. 

John  .Starr,  Son  &  Co.,  Ltd.,  Halifax,  N.  .S. ,  are  moving  their  office, 
stores  and  factory  to  134  Granville  street,  where  they  will  have  greatly 
increased  facilities  for  manufacturing  their  specialties. 

The  Canadian  General  Electric  Co.  will  shortly  install  an  Edison 
direct  current  alternating  plant  at  Creemore,  Ont.,  a  monocyclic  plant  at 
Dunnville,  and  an  alternator  at  Sudbury. 

The  ship  "  Mohawk '"  has  been  undergoing  extensive  repairs  at  the 
dockyard  at  Halifax.  The  contract  for  the  electric  light  wiring  was 
awarded  to  John  Starr,  Son  &  Co.,  Ltd.'  This  has  just  been  completed 
with  lead  covered  cable  throughout  to  the  entire  satisfaction  of  the 
engineer  in  charge. 

The  Unique  telephones  manufactured  by  John  Starr,  Son  &  Co.,  Ltd., 
Halifax,  N.  S. ,  are  coming  into  very  general  use  throughout  the  Domin- 
ion. They  have  been  adopted  by  the  Engineer's  Department  of  the 
Imperial  Government  for  connection  of  their  different  coast  stations, 
after  exhaustive  tests  of  other  makes  of  instruments.  Several  large  con- 
tracts have  recently  been  made  for  complete  equipment  of  lines  and  ex- 
changes, and  the  firm  report  that  their  staff  is  taxed  to  the  utmost  to  fill 
orders. 

Messrs.  Wm.  Kennedy  &  .Sons,  of  Owen  Sound,  are  building  the  out- 
fit for  the  water  power  plant  of  the  Canada  Paper  Co."s  millsat.Windsor 
Mills,  Que.  It  consists  of  three  60  inch  and  two  40  inch  "  New 
American"  water  wheels,  with  main  driving  gear,  bridgetrees  and  shaft- 
ings. They  are  at  work  on  the  models  now.  They  have  just  sent  the 
last  of  twenty-four  i;i  inch  "New  American"  wheels  to  the  Sault  Ste. 
Marie  Pulp  &  Paper  Mills,  and  are  reported  to  find  an  increasing  de- 
mand for  their  electric  water  governors. 

Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  lately  closed  contracts  for 
a  250  light  plant  at  the  Edson  Fitch  mill,  Etchemin  ;  a  1000  light 
alternator  at  Coaticook,  Que.;  a  400  light  machine  for  the  Bell  Tele- 
phone Co.,  Montreal.  At  Alexandria,  Ont.,  they  are  installing  a  1000 
light  municipal  plant  with  45  street  lamps,  putting  in  the  plant  complete, 
including  Robb-.\rmstrong  engine.  At  Oshawa  they  are  just  installing 
a  275  h.  p.  generator  to  be  driven  by  two  Robb-Armstrong  engines,  and 
at  Prescott  a  100  light  plant  for  the  Prescott  Elevator  Co. 


WHAT  IS  SAID  OF  DODGE  PATENT  FRICTION  CLUTCH  PULLEY. 

QuAco  West,  St.  John  Co.,  N.B.,  Oct.  igth,  1S95. 

Geo.  H.  Evans,  Esq., 

Agent  Dodge  Wood  Split  Pulley  Co.,  St.  John,  N.B. 
Ueak  Sik,— 1  have  had  one  of  the  Df  dge  Wood  Pulley  Co.'s  Split  friction 
Clutoii  Pulleys  ill  use  for  the  last  month.    It  transmits  50  h.p  in  a  stationary- rotarj- 
saw-mill,  and  never  slips  or  shows  the  least  sign  of  weakness.    Ii  gives  me  perfect 
satisfaction  in  every  respect. 

Yours  respectfully,    (Sgd.)   S.  PATTERSON. 
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A  SUCCESSFUL  DOWN  DRAFT  FURNACE. 

Attempts  almost  without  number  have  been  made  to  con- 
struct a  furnace  adapted  to  burn  soft  coal,  which  would  consume 
ts  own  smoke,  thus  doing  away  with  a  public  nuisance  and 
effecting  economy  m  fuel.  The  records  of  the  patent  ofiice  show 
that  inventors  have  not  been  behindhand  in  grappling  with  the 
problem,  but  as  is  so  frequently  the  case,  a  large  proportion  of 
the  attempts  have  proved  abortive.  The  Toronto  Water  Works 
seem  to  have  discovered  a  furnace  which  fills  the  bill,  and  after 
a  prolonged  test,  Mr.  Keatmg,  the  city  engineer,  Mr.  Pink,  chief 
engineer  at  the  pumping  station,  and  the  other  officials  who  have 
to  do  with  it,  pronounce  it  an  unqualified  success. 

The  furnace  which  seems  to  fill  such  a  long  felt  want,  is  known 
as  the  Hawley  Down  Draft  Furnace.  The  head  ofifice  of  the 
company  which  constructs  them  is  in  Chicago,  with  branch 
offices  in  a  number  of  the  cities  of  the  United  States.  The 
principle  is  very  simple.  The  furnace  is  two  storeys  high,  that 
is,  there  are  two  grates,  one  above  the  other.  They  do  not  oc- 
cupy any  more  space  than  the  ordinary  furnace,  for  in  converting 
the  fire  places  at  the  water  works  the  boilers  did  not  require  to 
be  raised.  The  upper  storey  is  closed  at  the  back  by  a  wall  of 
fire  brick,  the  lower  one  is  open  at  the  back  to  allow  the  heat  to 
pass  under  the  boiler  and  back  through  the  return  flue  in  the 
usual  manner.  The  draft  is  therefore  downwards  through  the 
fire  on  the  upper  grate.  There  is  a  fire  also  on  the  lower  grate, 
but  it  does  not  require  to  be  fed  with  fuel  from  outside,  what  drops 
through  being  suffi- 
cient to  keep  it  go- 
ing. Bybemgcar 
ried  downwards  the 
smoke  is  consumed, 
as  anyone  can  see 
by  a  glance  at  the 
tall  chimney,  from 
which  no  cloud  of 
black  smoke  issues 
as  is  usual  where 
soft  coal  IS  burned. 
Thefurnace  is  guar- 
anteed to  consume 
95  per  cent,  of  the 
smoke. 

The  upper  grate 
is  formed  of  a  series 
of  tubes  opening  at 
their  ends  into  steel 
drums,  or  headers, 
which  are  connect- 
ed with  the  boiler, 
thiough  which  the 

w.Uer  circulates,  giving  great  heating  capacity, 
tion  of  the  furnace  can  be  readily  seen  from  the 
cut. 

But  figures  givmg  actual  results  are  more  satisfactory  than 
mere  assertions,  tind  as  careful  tests  have  been  made  we  are  in 
a  position  to  furnish  the  former.  The  city  is  supplied  with  water 
by  two  sets  of  pumps,  engines  and  boilers,  exactly  alike,  each  of 
ten  million  gallons  daily  capacity.  The  boilers  for  each  set  are 
four  in  number.  One  battery  was  changed  to  the  Hawley  system 
on  the  recommendation  of  the  city  engineer,  who  had  investi- 
gated it  at  Buffalo  and  other  places,  and  a  careful  record  kept  of 
the  work  of  the  two  plants  from  the  19th  of  June  till  the  8th  of 
September,  80  days,  the  battery  with  the  old  style  of  furnace 
using  hard  coal,  grate  size,  and  that  with  the  Hawley  furnace 
using  soft  coal  screenings.    The  results  were  as  follows: — 

Hawley  Down  Draft. 

Quality  of  fuel  used   I  « 

'        '  I,  J5creenings. 

Quantity  of  fuel  consumed  948  tons,  998  lbs. 

Price  per  ton   :^2.27 

Total  cost  of  fuel   $2,153.09 

Net  (luantity  of  water  pumped,  4  per  cent. 

allov/ed  for  slip — imperial  gallons   7431996,365 

Cost  of  fuel  per  million  imperial  gallons,  net  $2,906 

It  will  be  seen  that  a  large  saving,  amounting  to  about  45  per 
cent.,  has  been  effected  by  the  use  of  the  down  draft  furnaces. 
The  two  batteries  were  run  as  nearly  as  possible  imder  similar 
conditions,  any  disadvantage  being  placed  on  the  down  draft. 

It  will  be  observed  that  the  consumption  of  coal  in  the  down 
draft  furnace  was  a  little  greater  than  in  the  direct  draft,  but 


compared  with  the  saving  effected  this  is  insignificant.  The  ad- 
vantage in  favour  of  the  down  draft  system  is  so  great  that  it  is 
the  intention  to  convert  the  other  battery  to  that  system  at  once. 

The  consumption  of  coal  at  the  works  amounts  to  about 
10,000  tons  a  year,  or  say  25  tons  a  day.  Soft  coal  screenings 
are  supplied  at  $2.27  per  ton,  while  under  last  year's  contract 
$4.19  was  paid  for  hard  coal.  The  latter  is  at  present  supplied 
for  $3.36,  but  that  is  an  exceptionally  low  rate,  offered  partly  to 
prevent  the  down  draft  furnace  from  being  introduced.  The 
test  was  made  on  the  basis  of  the  $4.19  rate  for  hard  coal. 

The  down  draft  question  having  been  satisfactorily  solved  by 
these  tests,  there  is  no  reason  why  it  should  not  be  adopted 
elsewhere.  In  the  case  of  the  Toronto  waterworks  it  will  pay 
for  itself  in  nine  months. 

The  Hawley  Company  only  guarantee  a  saving  of  35  per  cent, 
in  fuel  by  the  use  of  their  furnace.  As  will  be  observed,  the 
saving  at  the  waterworks  has  been  415  per  cent.  The  Hawley 
furnace  has  also  been  tried  at  the  Toronto  Incandescent  Light 
Works,  but  there  it  has  not  given  such  satisfactory  results,  owing 
to  the  fact  that  screenings  were  used  instead  of  hard  coal  pre- 
vious to  the  introduction  of  the  down  draft  furnace,  and  there- 
fore th» economy  was  not  so  marked 


Hawley  Down  Draft  Furnace. 

The  construc- 
accompanying 


PRESENTATION  TO  MR.  DUNSTAN. 

Every  member  of  the  Canadian  Electrical  Association  is 
agreed  that  Mr.  K.  J.  Dunstan,  the  retiring  president,  discharged 

his  duties  in  a  man- 
ner highly  creditable 
to  himself  and  in  the 
best  interests  of  the 
organization.  For  the 
purpose    of  giving 
tangible  expression 
to  this  opinion,  some 
of  Mr.  Dunstan's  as- 
sociates descended 
^%      upon  him  at  his  office 
^     on  the  29th  ult.,  and 
Mfc,    presented  him  with 
^P'  -'  an  enlarged  and  suit- 
^       ably  framed  photo- 
m^:     graph  of  the  group 
^       of  members  taken  at 
the  recent  conven- 
tion in  Ottawa,  ac- 
companied by  a  pair 
of  opera  glasses  for 
Mrs.  Dunstan.  The 
photograph  bore  the 
inscription  :  "Pre- 
sented to  K.  J.  Dunstan,  Esq.,  on  his  retirement  from  the  Presi- 
dency of  the  Canadian  Electrical  Association,  Ottawa,  Septem- 
ber, 1895." 

The  presentation  was  made  by  Mr.  A.  B.  Smith,  the  new 
president,  who  in  fitting  terms  referred  to  Mr.  Dunstan's  valu- 
able work  in  behalf  of  the  Association  as  well  as  his  ever  courte- 
ous treatment  of  those  associated  with  him.  Mr.  Dunstan  ex- 
pressed himself  as  being  wholly  taken  by  surprise,  but  neverthe- 
less gracefully  and  with  feeling  acknowledged  his  appreciation 
of  what  he  was  pleased  to  term  the  thoughtful  kindness  of  his 
confreres,  to  whom  he  also  tendered  thanks  on  behalf  of  Mrs. 
Dunstan. 


Direct  Draft. 
Hard  Coal 
Grate  Size. 
916  tons,  140  lbs. 

$4,19 
$3,838.33 

728,545,308 
^5,267 


Manson  Campbell,  of  Chatham,  has  installed  an  isolated  plant.  The 
Canadian  General  Electric  Co.  furnished  the  apparatus. 

The  Kingston  Street  Railway  Co.  proposes  extending  its  track  to  the 
Grand  Trunk  railway  station.    One  man  offers  a  bonus  of  $500. 

The  Canadian  General  Electric  Co.  are  installing  a  40  kilowatt  direct 
connected  incaridescent  plant  for  the  Victoria  Ladies'  College  in  Whitby. 
The  engine  is  of  the  Robb-Armstrong  type. 

Mr.  Norman  Ross  is  looking  after  the  installation  of  two  200  kilowatt 
generators  for  the  St.  John  Street  Railway  Co.,  which  are  being  sup- 
plied by  the  Canadian  General  Electric  Co. 

The  Canadian  I'ncific  Telegraph  Department  has  just  completed 
stringing  two  number  6  gauge  iron  wires  between  Detroit  and  Buffalo. 
They  will  be  used  by  the  Postal  Telegraph  Co.  as  part  of  two  new 
(|ua(lruplex  circuits  between  New  York  and  Chicago. 
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AMERICAN  STREET  RAILWAY  ASSOCIATION. 

The  annual  convention  of  the  American  Street  Railway  As- 
sociation was  held  this  year  in  Montreal,  and  was  by  far  the 
most  successful  of  the  similar  featherings  held  by  that  organiza- 
tion. It  continued  in  session  five  days,  and  duiing  that  time 
dealt  with  a  number  of  important  subjects.  The  convention 
met  on  the  15th  of  October  and  continued  till  the  20th. 

FIRST  DAY. 

When  the  convention  had  been  called  to  order,  the  President, 
Joel  Hurt,  Esq.,  introduced  Mr.  J.  O.  Villeneuve,  Mayor  of 
Montreal,  who,  followed  by  Alderman  Stevenson,  welcomed  the 
delegates,  the  president  responding  to  the  addresses  of  welcome. 

President  Hurt  then  delivered  his  inaugural,  in  which  he 
dwelt  upon  the  rapid  strides  made  by  the  street  railway  indus- 
tiy.  There  are  in  operation  in  the  United  States  179,300  miles 
of  steam  roads  and  13,500  miles  of  street  railways.  While  the 
street  railway  mileage  is  7|  per  cent,  of  the  steam  mileage,  the 
passenger  receipts  ate  45  per  cent  The  capital  of  the  street 
railways  is  $1,300,000,000,  or  11  per  cent,  of  the  capital  invested 
in  steam  roads.  New  cjuestions  would,  he  said,  come  up  for 
consideration  in  relation  to  the  handling  of  freight,  mail,  small 
parcels  for  retail  stores,  building  material  in  suburban  localities, 
milk  and  funeral  cars.  He  referred  to  the  necessity  of  co-opera- 
tion to  defeat  hostile  legislation,  and  the  importance  of  impres- 
smg  patrons  with  the  idea  that  friendly  treatment  helped  to  se- 
cure the  best  service.  He  suggested  amalgamation  with  steam 
roads  whereby  the  latter  should  carry  passengers  between  dis- 
tant points  and  then  transfer  them  to  street  lines,  for  their  final 
destination.  He  thought  the  time  had  come  for  raising  a  larger 
revenue  for  association  purposes,  either  by  assessment  or  an  in- 
crease in  membership  dues,  and  said  the  most  important  ques- 
tion for  their  consideration  was  that  of  enlargement  of  the  scope 
of  the  association. 

At  the  afternoon  session  Mr.  Wessels  read  a  paper  on  "The 
Present  Status  of  the  Air-Brake,"  which  was  followed  by  a  dis- 
cussion. 

Mr.  Seely  brought  up  the  question  of  street  paving,  relating 
how  in  a  certain  city  the  contractor  had  refused  to  put  down  as- 
phalt unless  all  traffic  was  stopped.  The  mind  of  the  conven- 
tion was  that  such  a  demand  was  unreasonable. 

SECOND  DAY. 

A  discussion  took  place  on  the  "  Labor  Question,"  followed 
by  a  paper  on  "  Transfers,"  which  caused  further  discussion. 

At  the  afternoon  session  the  report  of  the  Executive  Commit- 
tee was  presented,  recommending  some  changes  in  the  consti- 
tution. The  report  refers  to  a  deficit  of  $4,087.33  ;  also  recom- 
mends that  the  scope  of  the  Association  be  extended  so  as  to 
include  a  bureau  of  information  for  the  purpose  of  collecting  and 
distributing  statistical  and  general  information  on  all  matters 
affecting  street  railway  interests  ;  also  that  associate  mem- 
bers be  admitted  so  as  to  increase  the  income.  It  further  re- 
commended a  uniform  charge  of  $5  for  banquet  tickets.  A 
committee  of  ten  was  appointed  to  devise  means  for  paying  off 
the  deficit. 

The  Association  was  asked  to  appoint  a  delegate  to  co-operate 
with  the  National  Electric  Light  Association  in  securing  the 
adoption  of  a  standard  code  of  rules  for  electrical  construction 
and  operation.  The  Executive  Committee  was  instructed  to 
take  action. 

After  considerable  discussion  on  the  report  of  the  Executive 
Committee,  final  action  was  deferred  till  next  year's  meeting. 

On  invitation  a  visit  was  paid  to  McGill  University,  and  very 
favorable  comment  was  elicited  by  the  equipment  of  the  engin- 
eering building,  which  contains  extensive  hydraulic,  engineering 
and  electrical  laboratories,  and  a  laboratory  for  testing  the 
strength  of  materials. 

THIRD  DAY. 

A  paper  on  "  Cross  Ties  and  Poles"  was  submitted  by  Mr. 
N.  W.  L.  Brown.  Some  of  the  points  brought  out  were  these  : 
The  life  of  a  pine  tie  of  best  quality  is  only  six  years.  There  is 
great  diversity  of  opin'on  as  the  best  wood  for  ties,  and  some 
engineers  claim  to  have  solved  the  problem  by  using  metal. 
Metal  ties  require  to  be  imbedded  in  concrete,  but  as  concrete 
is  not  necessary  in  first-class  roadbed  construction,  metal  ties 
are  not  economical.  In  New  Orleans,  where  the  soil  is  very 
damp,  red  cypress  gives  good  results,  but  it  does  not  hold  the 
spikes  properly.  Creosoted  ties  are  strongly  recommended  as 
the  most  economical.  They  last  long,  are  a  perfect  insulator, 
tiot  subject  to  electrolytic  action  from  leakage  of  current,  and 
tend  to  prevent  the  rails  from  rusting.  Sap  pine  ties  treated 
with  creosote  should  last  24  years.  A  creosoting  plant  is  recom- 
mended for  roads  having  an  e.xtensive  mileage,  where  cat"  floor, 
trestle  bridge  and  cross  arm  timbeis  can  be  similarly  treated. 
As  to  poles,  iron  cannot  be  depended  on  for  more  than  i  5  years. 
Red  cedar  lasts  about  as  long,  but  small  poles  aie  limited  to  the 
duration  of  their  sap  wood,  and  large  poles  are  generally  hollow 
at  the  butt  and  contain  rotten  knots.    On  the  whole  creosoted 


poles  30  feet  long  and  8  inches  at  the  top  are  recommended, 
pine  being  eminently  suitable  for  the  purpose. 

The  report  of  the  Committee  on  Patents  was  presented.  It 
suggested  a  bureau  to  deal  with  all  matters  pertaining  to  patents 
as  they  affect  street  railways,  pointing  out  how  the  r-ghts  of  the 
roads  might  be  preserved  by  such  a  bureau,  and  their  interests 
protected  from  vexatious  law  suits.  Those  availing  themselves 
of  the  bureau  to  pay  a  sum  annually,  in  addition  to  the  member- 
ship fee,  to  cover  expenses. 

In  the  afternoon  the  Committee  on  Ways  and  Means  reported. 
It  recommended  that  the  members  be  requested  to  contribute 
not  less  than  $15  each  to  pay  the  debt,  that  a  uniform  charge  of 
$5  be  made  for  banquet  tickets,  that  individuals  and  firms,  other 
than  companies,  lessees  and  owners  of  street  railways,  be  ad- 
mitted to  associate  membership,  and  that  the  convention  should 
be  opened  on  Wednesday  and  last  four  days. 

A  spirited  discussion  took  place,  especially  on  that  clause  of 
the  report  relating  to  associate  membership,  which  resulted  in 
its  being  tabled  on  a  vote  of  87  to  1 1.  The  sum  ot  $4,475  was 
pledged  towards  the  deficit. 

The  Nominating  Committee  reported,  recommending  that  the 
following  be  the  office-bearers  for  the  ensuing  year,  and  they 
were  unanimously  elected  : — 

President,  H.  M.  Littell,  Brooklyn,  N.Y.;  Vice-Presidents.  G. 
C.  Cunningham,  Montreal  ;  William  H.  Jackson,  Nashville, 
Tenn.;  J.  Willard  Morgan,  Camden,  N.J. ;  Secretary  and  Treas- 
urer, T.  C.  Penington,  Chicago  ;  Executive  Committee,  Joel 
Hurt,  Atlanta  ;  Prentiss  Cummings,  Boston  ;  C.  G.  Goodrich, 
St.  Paul,  Minn.;  A.  Markel,  Hazleton,  Pa.,  and  W.  F.  Kelly, 
Columbus,  O. 

The  recommendation  of  the  committee  that  the  next  conven- 
tion be  held  at  St.  Louis,  Mo.,  was  adopted. 

The  Committee  on  the  Use  of  Salt  and  Sand  on  Tracks  re- 
ported, recommending  both,  salt  to  remove  ice  and  sand  to  give 
the  wheels  a  proper  grip.  In  St.  Louis  3,000  tons  of  salt  are 
used  each  winter  without  objection  from  the  authorities  or  health 
board. 

In  the  evening  the  banquet  was  held  at  the  Windsor  Hotel. 
It  was  destined  to  be  the  crowning  feature  of  the  best  street 
railway  convention  ever  held.  About  250  sat  down.  The  room 
and  tables  were  handsomely  decorated.  Mr.  Joel  Hurt,  the 
President,  occupied  the  chair,  and  among  those  present  were 
Mayor  Villeneuve,  Chief  Justice  Sir  Alex.  Lacoste,  U.  S.  Con- 
sul General  At.derson,  Hon.  L.  Beaiibien,  Minister  of  Public 
Works,  Senator  Ogilvie,  and  others.  A  most  enjoyable  evening 
was  spent. 

FOURTH  DAY. 

The  subject  of  free  music  and  other  entertainment  by  street 
railways  came  up  for  discussion.  Several  managers  stated  that 
their  companies  owned  parks  and  gave  free  concerts  in  them, 
and  they  found  it  pay.  Accidents  from  crowding  on  such  oc- 
casions were  rare.  Mr.  Pennington  stated  that  on  Chicago  day 
at  the  World's  Fair,  when  800,000  people  were  carried,  only  one 
accident  occurred,  and  that  of  a  trivial  character. 

Mr.  J.  F.  McElroy  lead  a  paper  on  "  Electric  Car  Heating," 
which  was  practically  the  same  as  that  read  by  him  at  the  New 
York  state  convention  at  Albany. 

FIFTH  DAY. 

According  to  the  original  programme  the  convention  should 
have  adjourned  on  Friday,  but  the  Committee  of  Arrangements 
had  planned  a  trip  to  Ottawa  for  Saturday.  A  special  train  of 
seven  cars  carried  the  visitors  to  the  capital,  where  they  weie 
transferred  to  the  cars  of  the  Ottawa  Electric  Railway,  and 
taken  to  the  Parliament  Buildings,  where  a  reception  was  held 
in  the  Senate  Chamber.  An  address  of  welcome  was  delivered 
by  Sir  Mackenzie  Bowell,  Premier,  who  referred  to  the-  local 
electric  railway  system,  which  was  unexcelled  on  the  continent. 
He  hoped  the  United  States  visitors  would  go  back  with  a  better 
opinion  of  Canada  than  ever. 

Mr.  J.  H.  Gallinger,  of  New  Hampshire,  replied.  The  dele- 
gates, he  said,  were  there  to  cultivate  a  spirit  of  amity  with 
Canada,  and  they  loved  her  more  than  was  generally  realized. 
He  thought  there  was  room  for  two  great  nations  on  this  con- 
tinent, and  paid  a  high  compliment  to  Canadian  institutions 
and  hospitality. 

After  lunch  at  the  Russell  House  and  a  trip  over  the  street 
railway,  the  visitors  returned  to  Montreal  by  special  train. 

NOTES. 

The  feeling  is  gaining  ground  that  there  is  too  much  of  a  ten- 
dency to  lose  sight  of  the  business  aspect  of  these  conventions 
in  the  cultivation  of  the  social.  While  there  can  be  no  objec- 
tion to  the  delegates  having  a  good  time,  the  interests  involved 
in  an  organization  representing  a  capital  ot  $1,300,000,000 are  too 
great  to  be  lightly  passed  over,  and  when  so  much  time  is  spent 
on  excursions,  receptions  and  banquets,  and  so  little  in  discus- 
sions on  matters  affecting  the  welfare  of  the  companies  and  the 
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public  whom  they  serve,  the  Association  can  hardly  be  said  to 
be  fulfilling  its  true  function. 

The  subjects  of  brakes,  ties  and  poles,  and  heaters  were  well 
treated,  but  such  topics  as  underground  wires,  underground 
trolleys,  closed  conduits,  the  relation  of  motor  and  truck,  etc., 
were  not  touched  upon. 

The  opposition  to  the  admission  of  supply  men  as  associate 
members  of  the  Association  caused  considerable  feeling.  Un- 
less they  are  admitted  the  Association  is  likely  to  suffer  in  some 
of  its  best  interests. 

The  Association  has  become  almost  entirely  electrical  in  its 
character.  The  cable  and  horse-car  men  have  dropped  out  of 
sight. 

It  is  unsatisfactory  to  have  papers  read  by  their  titles  only. 
It  is  true  meinbers  have  the  opportunity  of  reading  them  when 
they  are  printed  in  the  proceedings,  but  a  discussion,  when 
questions  can  be  freely  plied,  is  often  of  great  advantage  in 
bringing  out  points  which  are  otherwise  lost  sight  of. 

There  were  too  many  executive  sessions  to  which  only  a 
couple  of  hundred  had  access. 

The  Association  should  now  be  in  good  shape  for  future  use- 
fulness. If  has  arranged  to  clear  off  its  debt  and  elected  an  ef- 
ficient staff,  with  a  capable  secretary. 

The  following  Canadian  delegates  appear  in  the  list  of  those 
present  : — W.  Bellingham,  E.  B.  Biggar,  K.  W.  Blackwell,  Wm. 
T.  Bonner,  H.  T.  Bovey,  J.  E.  Bulmer,  John  Carroll,  J.  H.  Cass, 
J.  E.  Chapman,  A.  J.  Corriveau,  G.  C.  Cunningham,  W.  F. 
Dean,  J.  |.  Uurack,  L.  J.  Forget,  Frank  J.  Green,  C.  W.  Hen- 
derson, E.  A.  Hewitt,  J.  F.  Hill,  W.  J.  Hinphy,  Geo.  Hunt, 
Stonewall  Jackson,  E.  D.  Julien,  J.  M.  de  Bosch  Kemper, 
George  J.  Kilpin,  J.  D.  Lamb,  T.  Lamoreux,  H.  R.  Leyden,  E. 
Lusher,  Alex.  Mcl'herson,  A.  Roy  McDonald,  Duncan  A.  Mc- 
Donald, Alex.  McDonnell,  James  Ross,  James  R.  Roy,  George 
D.  Smith,  Montreal,  Que.;  A.  W.  Dingman,  James  Gunn,  Ed- 
ward S.  Piper,  Charles  Morton,  O.  J.  T.  Thomas,  Toronto,  Ont.; 
Thos.  Ahearn,  W.  E.  Christie,  J.  D.  Eraser,  J.  E.  Hutcheson, 
Ch  irles  F.  Medbury,  J.  W.  McRae,  Wm.  F.  Powell,  W.  Y. 
Soper,  W.  W.  Wylie,  Ottawa ;  R.  Mackenzie,  W.  Phillips, 
Niagara  Falls,  Ont.;  T.  C.  Lazier,  Belleville,  Ont.;  Frederic 
Nicholls,  Toronto,  President  Brantford  Electric  Railway  ;  J.  M. 
Campbell,  Kingston,  Ont.;  Charles  E.  A.  Carr,  London,  Ont.; 
J.  M.  Jenckes,  Geo.  E.  Smith,  Sherbrooke,  Que.;  H.  Brown, 
St.  John,  N.B. ;  J.  H.  Coleman,  Tottenham,  Ont.;  George  H. 
Penty,  Victoria,  B.C.;  M.  Coventry,  Windsor,  Ont. 

The  Executive  Committee  make  the  following  recommenda- 
tions : — First,  that  the  Association  undertake,  through  its  Sec- 
retary, the  work  of  compiling  statistical  matter  relating  to  the 
construction,  equipment,  operation  and  management  of  street 
railways,  and  the  furnishing  to  members  of  general  information 
upon  matters  of  insurance,  legislation  and  improvements  affect- 
ing then  interests  ;  second,  the  election  of  an  executive  commit- 
tee of  ten,  consisting  of  the  four  officers  and  six  others,  the  lat- 
ter to  be  elected  for  th.ee  >ear  periods,  two  each  year;  third, 
the  election  of  the  secretary  and  treasurer  by  the  executive  com- 
mittee ;  and,  fourth,  the  raising  of  funds  for  carrying  oi't  the 
larger  work  by  a  system  of  annual  dues  based  upon  gross  le- 
ceipts. 

The  exhibition  of  street  railway  appliances  was  a  prominent 
and  useful  feature  of  the  convention.  Supply  men,  with  a  keen 
eye  to  business,  were  on  hand  in  full  force  with  everything 
necessary  for  the  proper  equipment  of  railway  lines. 

A  number  of  the  delegates  took  cart,  on  invitation  of  the 
Forest  and  Stream  Club,  in  a  fox  hunt.  Horses  were  provided 
for  all  who  wished  to  participate.  Mr.  Hurt  specially  dis- 
tinguished himself 

In  selecting  St.  Louis  foi  the  next  convention  it  was  felt  that 
a  good  choice  had  been  made.  The  street  railway  system  of 
that  city  is  said  to  be  one  of  (he  best  on  the  continent. 

The  hospitality  of  the  people  of  Montreal  was  unbounded 
and  called  forth  many  expressions  of  appreciation. 


SPARKS. 

Eganville  is  to  be  lighted  by  electricity.    Water  power  will  be  used. 

A  fine  large  bronze  statue  of  Benjamin  Franklin  is  to  be  placed  in 
Lincoln  Parle,  Chicago. 

A  dynamo  burst  recently  in  the  Renfrew  light  station  and  was  so  com- 
pletely demolished  that  a  new  one  had  to  be  obtained. 

Brockville  town  council  has  given  its  assent  to  the  use  of  the  streets 
for  the  proi)osed  electric  railway.  It  is  stipulated  that  the  road  must 
be  completed  and  in  operation  within  two  years. 

The  engine  in  the  C.  P.  R.  laundry  at  Owen  Sound,  Ont.,  has  been 
in  use  for  the  last  60  years,  and  is  said  to  be  in  the  best  of  running  or- 
der yet.    It  was  made  in  Manchester,  Eng.,  by  John  Ellis,  jun. 

According  to  the  Toronto  city  engineer's  report  for  1894  recently  iss- 
ued, the  total  length  of  street  railway  track  within  the  city  limits  is  82. 54 
miles,  of  which  J  5. 56  miles  was  laid  during  the  year  under  review. 

Franklin  L.  Pope,  the  well-known  patent  solicitor  and  electrical  en- 
gineer, was  instantly  killed  on  the  13th  of  October,  in  his  house  at  Cireat 
Harrington,  Mass.,  by  coming  in  contact  with  a  live  wire,  while  experi- 
menting. 

The  statement  of  claim  has  been  fyled  in  the  Sunday  street  car  case 
at  Hamilton.  The  action  is  brought  under  the  provisions  of  the  K.  .S. 
O.  of  Ontario,  cap.  203,  eiilitled  "  An  Act  to  prevent  the  profonati(<n  of 
the  Lord's  Day." 


J.  Hill,  Brussels,  Ont. ,  claims  he  has  discovered  a  process  for  the 
tanning  of  leather  for  belting  and  other  purposes  by  the  use  of  crude 
petroleum.  He  says  that  the  tanning  is  done  in  half  the  time  taken  for 
bark  tanning  and  will  wear  twice  as  long.  He  is  trying  to  get  some 
American  capitalists  interested. 

Writing  to  the  Scientific  American,  a  correspondent  replies  as  follows 
to  another  correspondent  who  asked  for  some  composition  for  filling 
cracks  in  a  commutator  :  You  reply  that  the  only  way  to  repair  will  be 
to  take  the  commutator  apart  and  replace  the  mica.  But  if  he  happens 
to  have  no  appliances  for  this  work,  a  temporary  repair  can  be  made 
of  thick  shellac  solution  and  dry  plaster  of  Paris.  Fill  the  crack  with 
the  shellac,  then  put  on  the  plaster,  kneading  it  with  a  knife  blade  until 
it  is  stiff  and  smooth.  Let  it  dry  five  or  six  hours  or  longer,  before 
scraping  off  the  top  even  with  the  surface.  It  should  be  thoroughly  dry 
before  the  armature  is  used.  I  have  used  this  method  for  repairing 
street  railway  motor  armatures  for  more  than  a  year,  and  no  armatures 
have  come  back  in  that  time  for  a  fault  due  to  this  filling. 

A  joint  stock  company  has  obtained  from  the  grovernment,  letters 
patent  for  the  exclusive  manufacture,  at  Kincardine,  of  bicarbonate  of 
soda  and  chloride  of  lime  by  electrolysis.  The  officers  are  as  follows, 
viz  :  President,  E.  H.  Hilborn  ;  vice-president,  H.  Glazebrook,  To- 
ronto ;  secretary  and  manager,  John  Tolmie,  Kincardine.  The  com- 
pany is  to  be  known  as  the  Ontario  People's  Salt  &  Soda  Co.  They 
have  built  an  addition  to  the  salt  works  140x60  in  which  the  soda  and 
lime  will  be  manufactured.  They  are  having  manufactured  for  them  a 
steel  stand  pipe  60  feet  high  by  3  feet  in  diameter,  and  2  steel  scrubbers 
18  feet  high  by  4  feet  in  diameter  for  washing  the  carbon  out  of  the 
carbonic  acid  gas.  Thirty-two  tanks  50x10x1  will  be  required..  In 
a  separate  building  being  built  for  this  purpose,  the  carbonate  of  lime 
will  be  rriade.  The  building  will  consist  of  two  air  tight  chambers. 
The  whole  plant  will  be  run  by  their  own  private  electric  plant. 

The  Ottawa,  Canada,  Electric  Co.  has  proved  itself  one  of  the  most 
progressive  lighting  companies  on  the  continent.  The  fact  that  in  a 
city  with  a  population  of  but  40,000  it  runs  50,000  lights,  speaks  volumes, 
and  we  question  whether  any  other  city  in  the  world  can  approach  such 
figures.  But  even  more  interesting  is  an  item  in  president  Ahearn's  last 
report,  jnst  presented,  showing  an  income  of  $421  from  heaters.  We 
have  not  struck  this  item  in  any  similar  balance  sheet  before,  and  make 
its  acquaintance  with  a  great  deal  of  pleasure.  The  expenses  per  con- 
tra charged  against  heaters  are  only  $(2,  from  which  we  infer  that  the 
service  must  be  quite  profitable.  It  is  true  that  $421  is  not  a  large  pro- 
portion of  the  $147,000  received  for  all  services,  including  incandes- 
cent, arcs  and  motors,  but  it  is  a  decided  beginning  and  is  much  larger 
than  the  motor  account  once  was  with  some  incandescent  companies  or 
the  incandescent  account  with  many  large  arc  companies.  The  Ottawa 
example  of  more  than  one  lamp  per  head  of  population,  and  of  $421 
revenue  from  heaters  at  an  incidental  outlay  of  only  $12  is  a  mighty 
good  one  to  copy. — N.  Y.  Electrical  Engineer. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCRIPTION  OF 

TELEPHONIC  oTht  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  fiirnished  on  application. 


Sales  Department  ': 

MONTREAL: 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hugh  son  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 
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SPARKS. 

Lanark,  Ont.,  is  talking  of  electric  light. 
St.  Jacob's,  Ont.,  is  to  be  lighted  by  elec- 
tricity. 

The  electric  cars  are  hereafter  to  be  run  in 
Ottawa  until  midnight. 

Thirty  new  electric  lights  will  be  placed  on 
the  streets  of  Ottawa. 

A  class  in  electricity  has  been  organized  by 
the  Y.M.C.A.,  Ottawa. 

Mt.  Forest,  Ont.,  talks  of  having  an  all 
night  electric  light  service. 

Alexandria,  Ont.,  has  decided  to  have  elec- 
tric light  and  water-works. 

Forty-five  horses,  formerly  used  on  the  Lon- 
don Street  Railway,  were  recently  sold  for  $28 
each. 

The  Ottawa  Electric  Light  Company  has 
had  to  resort  to  the  use  of  steam  on  account  of 
low  water. 

The  Montreal  Street  Railway  Company  has 
declared  its  usual  half-yearly  dividend  of  four 
per  cent. 

The  Montreal  Park  &  Island  Railway  will 
extend  their  line  to  St.  Laurent,  a  distance  of 
Seven  miles. 

The  Neepawa  Electric  Light  &  Power  Com- 
pany is  applying  for  incorporation.  The  capi- 
tal Stock  is  $20,000. 

Winchester,  Ont.,  is  agitating  for  an  electric 
railway  between  Morrisburg  and  Ottawa,  pass- 
ing through  Winchester. 

The  Bell  Telephone  Co.  is  about  to  erect  a 
handsome  building  in  Winnipeg,  to  cost  be- 
tween $15,000  and  $20,000. 

The  Western  Electric  Light,  Heating  .X: 
Power  Company  has  been  formed  to  take  over 
the  lighting  of  Vancouver,  B.C. 

A  Pacific  cable  connecting  British  North 
America  with  New  Zealand,  via  Hawaii,  is 
among  the  possibilities  of  the  near  future. 

The  Ottawa  Carbon  &  Porcelain  Works 
have  turned  out  their  first  lot  of  porcelain  in- 
sulators. They  have  $25,000  worth  of  orders 
on  hand. 

During  the  week  of  the  Central  Fair,  the 
Ottawa  Electric  Railway  Company  carried 
207,821  passengers,  not  including  transfers, 
without  accident. 

Mr.  George  Sleeman,  proprietor  of  the 
Guelph  Street  Railway,  was  given  a  handsome- 
ly framed  picture  of  the  first  conductors  and 
motormen  of  his  road. 

Stock  to  the  extent  of  $40,000  has  been 
subscribed  for  an  electric  line  between  Co- 
bourg  and  Port  Hope.  The  township  of 
Cavan  offers  $lo,ooo  for  a  branch. 

The  case  of  the  Bell  Telephone  Co.  against 
Skinner,  for  cutting  their  telephone  wires  at 
.Sherbrooke,  Que.,  resulted  in  a  verdict  of  not 
guiltv. 

A  Scotch  firm  of  means  proposes  to  build 
an  electric  road  from  Schomberg,  Ont.,  to 
some  point  on  the  Northern  division  of  the 
Grand  Trunk — probably  either  King,  Aurora 
or  Newmarket. 

The  Toronto  Street  Railway  Co.'s  earnings 
for  October  were  $78,216,98,  of  which  the 
city's  share  is  $6257.35.  This  is  $28,316  less 
than  in  September,  and  $2,090  less  than  in 
October,  1894.  Receipts  for  sprinkling,  ad- 
vertising, etc.,  will  bring  it  up  to  a  considerably 
larger  gross  amount.  The  IVIontreal  Co.  has 
earned  so  far  this  year  $1,102,777,  as  against 
$896,000  for  the  same  period  in  1894. 


VALUABLE 

Electric  Light  Plant 

AND  FRANCHISE  FOR  SALE. 


Tenders  will  be  received  by  the  undersigned  np  to 
THE  iiTH  DAY  OF  NOVEMBER,  1895,  inclusive, 
for  the  purchase  of  an  Electric  Light  Plant,  Arc  and 
Incandescent.  There  is  a  ten  years'  contract  for  the 
lighting  of  the  Town  of  Newmarket  with  at  least  21  arc 
lights  There  are  now  about  450  incandescent  lights 
installed,  and  over  400  more  promised.  Chances  are 
good.    No  opposition  of  any  kind. 

No  tender  necessarily  accepted. 

For  further  particulars  apply  to 

HI.    S-  C-A.lSrE^ 

Nf.wmakket,  Ont. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 

have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel, 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  iime  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  6l  ASBESTOS  CO. 

•        124  Bay  St.,  TCjRCJX TO. 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


0 


0 
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99 


\\\^  FULL  CANDLE  POWER  * ///O 

\  *  LONG  LIFE      ^      LOW  PRICE  *^  C/ 


The  "  STARR"  as  now  manufactured,  with  new  ruifl  improved  bases,  etc., 
are  unequalled.  Made  with  standard  bases  and  of  all  v&ltagcs  and 
candle  power 


TRY  A  SAMPLE  LOT 


JOHN  STARR,  SON  &  CO.,  LTD. 


o 

o 

o 
o 

o 
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HALIFAX,  N,  S.  % 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  ... 

T.  J.  C,  INJECTOR 

the  most  economical  boiler  feeder 
in  the  world. 


saved  in  coal  over  any 
Absolutely  automatic, 
tached.  Applicable  to 
boilers. 


other  make. 

Easily  at- 
all  kinds  of 


NOT  EXPENSIVE, 

Will  outwear  any  other  make  and  is 
simple  in  construction.  It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Tll6TJ.G.IIll6Ct0r 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  result  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PRICE  LIST 


No. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

10 

7  00 

8  to  16 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

25 

22  so 

72  to  I'/O 

35 

30  00 

t-o  to  220 

45 

38  00 

220  to  300 

ilton  Brass  Mfc,  Co. 


(LIMITED) 

■Hf\A/\ILTON,  ONT. 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT. 

BRANCH    OFFICES   AND   WARE-ROOMS  : 

Main  Street    .      -  WINNIPEG. 
Granville  Street    .     -  VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENERATOR. 


The  MONOCYCLIC   •  • 

•  •  and  the  THREE-PHASE 

are  the  only  satisfactory  systems  for  operating 

INCANDESCENT  LAMPS,  ARC  LAMPS  and  MOTORS 

....  FROM   THE  .... 

Same  Generator  and  Circuit 


1802  Notre  Dame  St.  .  MONTREAL. 
138  Hollls  Street      .  HALIFAX. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Adverti 
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CANADIAN  GENERAL  ELECTRIC  GO. 


e  have  opened  up  a  thoroughly  equipped 


Repair  Department  at  our  Peterborough 
factories,  in  which  repairs  to  Electrical  Ma- 
chinery of  all  kinds  will  be  made  promptly, 
properly,  and  at  a  price  slightly  in  excess  of 
the  actual  cost  of  material  and  labour. 


Special  attention  paid  to  T.-H.  Spherical 
Arc  Armatures,  Ball  Arc  Apparatus,  etc. 


(LIMITED) 


Repair  ^ 
Department 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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SPARKS. 

An  order  has  been  passed  for  the  winding  up 
of  the  St.  Jean  Baptiste  Electric  Co.,  Montreal. 

The  Waterloo  Board  of  Trade  has  decided  to 
recommend  a  bonus  of  $30,CX)0  to  the  Inter- 
national Radial  Railway. 

The  Prince  Albert  Jilectric  Light  Co.  have 
purchased  a  500  light  alternating  plant  fiom  the 
Canadian  General  Electric  Co. 

E.  W.  Snider,  of  St.  Jacobs,  Ont.,  has  pur- 
chased a  100  light  incandescent  plant  from  the 
Canadian  Ceneral  Electric  Co.  for  lighting  his 
mill  and  residence. 

The  Canadian  Geneial  Electric  Co.  have  in- 
stalled a  600  h.  p.  generator  for  the  Winnipeg 
Street  Railway  Company.  This  machine  is  of 
the  same  type  as  the  1,200  h.  p.  generator  that 
company  recently  installed  for  the  Toronto 
Railway  Co. 

The  charges  of  bribery  against  Mr.  William 
Kyle  and  Mr.  Robert  F.  Segswqrth,  of  Tor- 
onto, in  connection  with  the  Niagara  Falls 
street  railway,  have  come  to  an  end.  That 
against  Mr.  Kyle  was  terminated  by  his  death 
a  short  time  ago,  and  when  Mr.  .Segsworth  ap- 
peared for  trial  at  the  Welland  assizes,  the  case 
against  him  was  dropped. 

The  annual  meeting  of  the  Merchants'  Tele- 
phone Co.  was  held  at  Montreal  on  1st  Octo- 
ber. The  report  showed  that  the  company  has 
700  subscribers.  Eleven  hundred  dollars' worth 
of  capital  has  been  forfeited  by  shareholders 
not  paying  up.  The  following  directors  were 
elected  :  Messrs.  M.  T.  Lefebvre,  Joel  Leduc, 
A.  .S.  Hamelin  and  L.  H.  Henault.  At  a  sub- 
sequent meeting  Mr.  F.  X.  Moisan  was  re- 
elected president,  Mr.  Joel  Leduc  vice-presi- 
dent, and  Mr.  L.  E.  Beauchamp,  treasurer. 


keep  your 
H.W.Petries 

PFNEW.a'2'"' 


OP.EN  FOR 

S^OGUE 

MACHINERY 


OFFICES  &  WORKS ^UJli"^"  •  — »• 
Adjoining  New  Union  Station,Toronto,Cah 


FIRSTBROOK  BROS, 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


0 


ur  "flcniG"  flutomatlG .... 
Railway  Goacti  and  Street  Gar 

For  either  open  or  closed  cars — tnade  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD- 


GURTfllNS 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


MONARCH  ECONOMIC  BOILERS 

 ~  —       ■  -  —      t 

Require  no  brickwork  and  are  guaranteed  to  save  at  least  10 
per  cent,  in  fuel  over  any  brick  set  boiler ;  in  some  cases  the 
saving  has  been  as  high  as  ^0  per  cent. 

ROBB  ENGINEERING  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont,  Travelling  Agent. 


VULCANIZED  FIBRE  CO.  — —  -.3. 
so.  «.„P.cT„Be.s  0.  HARD  VDLCAWZED  FIBRE 

In  Sheets,  Tubes,  Mods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Blade  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factory :  WILMINGTON,  DEL  OmCE.:  14  DeV  St.,  Ne.W  YORK. 


The  National  Electric  Co. 


Eau  Claire, 
Wis.  ' 


.   MANtlFACTURBRS  OF 


Multipolar 

Alternating 
Self-Contained 


Dynamos 


Direct 
Current 


Dynamos 


II.,     The    National   Transformers   ^^^^  'li^  '^^st  in  the  m.nrket.    Our  Alternators  light 

  the  Towns  of  Oakvillc,  .St.  Marys,  Oshawa,  Mount 

I'orl  Dover,  and  luindreds  of  other  lowns  in  Canada  and  the  United 
•Send  for  estimates 


'orest, 
States. 


Palmcrston,  (iriiiisby, 
Ask  the  companies  how  they  like  them. 


to 


500  Lli;ill  Al.lKRNATOR. 


aOHN  W.  SKINNER 

nr  apply  at  140  TORK  ST.,  TOItONTO.  MITCHELL,  ONT. 
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ROBIN,  SADLER  &  HAWORTH 


mANaPACGURERS  OF 


OAK-TANNED  LEATHER  BELTING 

MONTREAL  TORONTO 

St^  GOLDIE  dfe  m^CaLLOCM  Cp 


[LiiMiTi:u. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Im2>rovement. 

iOL  uwrni  Hiiii  umm,  mm,  mm  and  iwi  mmm 

Fix»e  £tn.d  Bvirglar  Proof  Safes  and  Vault  Doors. 


^toi^rTa!  atti^ntron  ^^^^^^         *'WHeelock"  improved  steam  engine 

iPsW'«'  a^^^rj^'^n  as  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting^,  Street  Railways,  etc. 

 ^GALT,  ONTARIO.^  ^ 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 


Westinghouse  Electric  &  Mfg.  Co, 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 
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 ESTIMATES  FURNISHED  FOR  

Wiring  and  Installing  Complete  Electric  Plants 

44  Bleury  St. 
Corner  Jurors 

MONTREAL 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


THE  OTTAWA  PORCELAIN  &  CARBON  CO.,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^l^^jjjl^Q  ]?OilXtS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 

orcelain  Insulators,  Cleats,  Door  Knobs,  • 
and  all  kinds  of  Pressed  Porcelain  for 
and  Electric  Light  Supplies  ...  Electrical  and  Hardware  Lines  .... 

flLb   GOODS   GU«Kf\NT&E.D   TO   GIVE.  SRTISFflCTION 


Motor  Brushes  and  Specialties  in  "P) 
Carbon  for  Telegraph,  Telephone  @ 


SOLE  AGENTS  FOK 

ill  m 

MANUFACTURED  BY 

THE  BRYAN-MARSH  CO. 

Marlboro,  Mass. 


©^Stilwell  &  Co.-->© 


WIRT 


ELECTRIC  SPECIALTIES 


33  King  William  St.,  HAMILTON,  ONT. 


JIC. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  Ef\ST 
Tel('j>home  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  Sc  WILCOX 

STEA/T\ 

OVER   1,600,000  HORSE  POWER  IN  USE. 
«EflD  OFFICE.: 


415  Board  of  Trade  Building,  Montreal. 

WM.  T.  BONNER,  GEioAUGMmCMADA 


Ca-nadia-iDL  Sliops  a.t  Belle-ville. 
LARGE  HOOK  ".STEAM"  .SENT  FREE  ON  APPLICATION  


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  V.— No.  12. 


DECEMBER,  1895 


PRICE  10  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO. 


CONIRIICTING  ELECTRIC  ENGINEERS. 


34  YORK  SIREEI,  TORONTO,  mm 


lOOO  LT.   ALTERNATOR — REVOLUTIONS  66o. 


Sole  Canadian  Representatives  for 

United  Electric  Improvement  Co.'s  MONOPHflSE  MOTORS 

SINGLE  TWO  AND  THREE  PHASE  POWER  AND  LIGHT  ALTERNATORS. 

Walker  Manufacturing  Co.'s 

DIRECT  CONNECTED  RAILWAT  GENERATORS  AND  STEEL  MOTORS. 

WfVGNER  TRf\NSFORMERS    x    DUNGflN  METERS. 

AMERICAN  CARBON  CO.'S  CARBONS 


Yoi:l  Want 


fl 


We  can  do  better  by  you  than  any  other  firm 

All  oui  Apparatus  has  been  re-designed  this  year,  and  is  fully  up  to  date  in  every  particular.    We  fully  guarantee 
everything  we  manufacture,  and  our  prices  will  save  you  money.    Write  for  prices  and  particulars. 


■M    D     We  have  a  number  of  Second-Hand 
Dynamos  and  Lamps  for  Sale  Cheap. 


The  Thompson  Electric  Co.,  wateeford,  obtaew 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


Western  Office  ;   TOE  ON  TO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY  Mf\KERS  FOR  GENTRf=VL  STf\T10NS 
The  aTf\NDf\RD   f  ' 


f\Lb  COPY 
NONE  &QUf\L 

INCREASE 

STATION  CAPACITY 


Sf\FE>TY 
E>FFIGI&NGY 
REGULf\TION 

DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum. 
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E.  GflRL  BREITHflUPT 

CONSU1-51N6 

Electrtcal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 

and  Railway  Work  ^  BERLIN,  ONT. 

DAVID  A.  STARR 

Electrical  Eng-ineep 
and  Contraetop 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


-        TIRE.  PROOF 

ROOFINC 

I LLUSTRATED  CATALOGUE  FflEE 

METALLICROOFlNGCe 

MANUFACTURERS.  TORO  NTO 


G.  B.  W.  • 

SPECIflL-TIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 


145  Wellington  St.  West,  TORONTO. 


STEAM  USE  MS 

Desiring  the  services  0/  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


FINE 

BANK.OFtlCI 


OFFICE.  SCHOOL.    ^_   -  ^-^  


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

I'UDI.ISIIERS 

10  Front  St.  E.       -  Toronto. 


Eugene  E.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


F.  PIPS  m 


(LI]\d:iTE3D) 

manufacturers  of 


ELECTRIC  LIGHT  WIRE, 

Magnet  Wipe,  Office  and  Annunciatop  Wipe, 
Rubbep  Coveped  Wipe,  Lead  Encased  WiFe» 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Worlis. 


/Wontreal,  Canada. 


ELECTRIC  REPAIR  &  CONTRACTING  CO. 

623  Lagauchetiere  Street,      -  MONTREAL. 

All  kinds  of  Electrical  Apparatus  ^  flrmatures  ReWOUPd  \W  all  SUSteiHS 
Promptly  Repaired  .  .  .  ^  T.  &  H.  Arc  ftrmatures  a  Speclaltu 

GEO.  E.  MATTHEWS,  Manager 

Late  Foreman  of  the  Royal  Electric  Co.'s  Winding  Department. 


John.LBlaikie  Esa. 
Pres. 


EW.Rathbun  Esd 
Vice.  Pres. 


CONSV/LTING  ENGIKELRS 

G.C.ROBB  ChiefEngineer   ,,        _  _ _  ^ ^ ^ ,_  _ 

A.FRASER  Sec.Tres       Head  OFFICE  TORONTO 


ELECTRIC 
WATEBWHEEL 
GOVERNOR 


PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Govemor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 

Write  for  particulars. 


WM.  KENNEDY 

&  sorts 

Owen  Sound,  Ont. 
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ELECTRICITY® 

Mechaiiiral  uml  Arrliilecliiral  Drrririnfr, 
/Steam  Kiniiiicerniii  {Sliit  ianii  rti.  Murine,  Lnro- 
motive),  ri iiiiihuiu ,  Hfnliiiii,  Civil  Knuineering, 
Coal  and  Metal  Afiniiiu,  Ji'uglish  Bi  anchex, 

TAUGHT  BY  MAIL. 

Twenty-seven  Courses  of  Study.   Send  for  free 

circular.   State  subject  you  wish  to  study, 
The  InternatlonnI  Correspondence  Schools, 
StKAM'OJi,  PA. 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

ReiiiinQton  MaGHine  Co. 

Refrigerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 

ALL  U/ORK  GaARANSEED. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1 


iCANADIAN  CONTRACfRECORDi 

TORONTO.  E 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULI.V  PAID  UP,  $5,000,000 

.  .  .  Manufacturers  of  .  . 

A.  E.  C.  INCANEDSCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


LoNt;  Disi  ANCE  Tkansmission  a  Spec:iai,ty. 


TRADE  MAKK. 


MUNDERLOH  &  CO.,  _sm£51!_  MONTREAl 


DODGE ( 


Patent  Split  Friction  Clutch 


) PULLEY 


Latest  •  Most  Efficient 

Least  Expensive. 
Get  our  prices  before  ordering. 

SOLE  MANUFACTURERS 

DODGE    WOOD   SPLIT  PULLEY  CO. 

Office,  68  King  Street  West,  TORONTO. 


THE 


PflCKflRD 


Jncandescent  Jjamp  and  transformer 


Are  Standards  of  Excellence 

During  the  past  three  years  of  its  manufacture  in  Canada, 
the  Packard  Lamp  has  been  tried  and  not  found  wanting. 
By  reason  of  our  new  factory  and  its  better  equipment,,  we 
are   now    in  position   to  furnish  a  Lamp  of  any  desired 
efficiency.      We    promise    satisfaction    in    every  instance. 
We  are  also  now  manufacturing  the  Packard  Transformer, 
which,  during  the  past  two  years,  has  won  for  itself  such  an  en- 
viable reputation  in  the  States.   It  is  unequalled  in  regulation, 
of  excellent  efficiency,  and  absolutely  free  of  danger  from  light- 
ning. Prices  right.  Catalogues  and  quotations  upon  application. 


manufacturers , 


i  lamps,  Transformers  and  I  U 
1    Electrical  Supplies    r  ■ 


AGKARD  ELECTRIC  CO.,  ltd. 

St.  Catharines,  Ont. 


Please  n^ention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Ajvertise-s 


CflNflDl^iN    ELiECTRlCflli  NEWS 


December,  1895 


Kay  Electric  Mfg.  Oo 

255  James  St.  N.,  HAMILTON,  ONT. 

li/ye  a.re  prepared,  to  f-iirnisii.  


Dynamos  of  any  capacity  for  any  voltaye  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  '40  Ji.  p.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


fl 

li 


0?  from  1  to  600  Brake 
fiorse  Power,  for  Electrical 
Industrial  and  other  our- 
Doses. 


MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fa.rtiC'U.la.rs  on  Application • 


Representatives  for  the 
Dominion  of  Canada. 


STEA/n  pcimps 

For  All  Duties 


•  •  •  • 


NORT/tEY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Montreal 


-SOL.E.  AGENTS  FOR  PROVINCE  OF  QUEBEC- 


FINE.  -  - 


E 


C 


T 


R 


rC 


E 


Street  Cars 


OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PA55ERSON  &  COR  BIN  ST.  GATHARINES,  ONT. 

Electrical  Supplies 

^jll   Lamps,  Wires,  Cords,  Switches, 
/^l      .  .  and  Fittings  generally  .  .  fe^ 


Get  our  prices  before 
buying  .... 


Repairs  made  quickly  .  . 
and  at  reasonable  prices. 


II 35  11  UDELfllDE  STREET  WEST 

TORONTO 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  V. 


DECEMBER,  1895 


No.  12. 


THE  DETROIT  BOILER  EXPLOSION. 

On  the  morning'  of  the  6th  November  a  steam  boiler 
exploded  in  the  Detroit  Journal  office,  45  and  47  Larned 
street  west,  by  which  37  persons  lost  their  lives  and  a 
number  more  were  injured.  The  view  we  publish  repre- 
sents the  scene  of  the  disaster  after  all  the  debris  had 
been  cleared  away,  leaving-,  however,  the  boilers  or 
parts  connected  with  the  boilers  as  nearly  as  possible 
in  the  position  they  were  thrown  by  the  explosion. 

An  investig-ation  into  the  cause  of  the  accident  is 


The  boilers  had  been  frequently  inspected  by  the 
Detroit  City  inspector,  and  were  supposed  to  be  sound 
and  g-ood  boilers.  The  amount  of  damage  done  by  the 
explosion  of  one  of  them  seems  to  confirm  this  view. 
At  the  coroner's  inquest  on  the  killed  the  jury  were  in- 
structed to  bring  in  a  verdict  that  death  was  caused  by 
a  boiler  explosion.  The  engineer  has  been  indicted  for 
manslaughter  and  it  is  probable  that  the  full  results  of 
the  investigation  will  be  made  public  at  the  trial. 

There  does  not  seem  to  be  any  need  for  any  sugges- 


The  Detroit  Boiler  Explosion. 


under  way,  but  the  authorities  have  been  very  reticent 
and  have  endeavored  to  prevent  any  one  from  getting 
near  enough  to  touch  any  part  of  the  boilers,  except 
those  engaged  in  the  investigation.  This  much,  how- 
ever, is  known,  there  were  two  boilers  of  the  ordinary 
horizontal  tubular  type  in  the  basement  of  the  building 
and  set  side  by  side.  The  fuel  used  was  oil,  injected 
into  the  furnaces  by  steam  jets.  The  engineer  had 
steam  on  one  boiler  at  about  85  lbs.  pressure  supplying 
steam  for  the  engine.  The  other  boiler  had  its  outlet 
valve  closed,  and  steam  was  being  got  up  in  it,  the 
intention  being  to  use  it,  and  to  stop  the  other  one  for 
cleaning. 

When  the  engineer  left  the  boiler  room  some  time  be- 
fore the  explosion  the  boiler  which  exploded  had  15  lbs. 
pressure  on  it,  and  the  outlet  for  the  steam  not  open. 


tion  of  mystery  about  the  matter-  The  steam  boiler 
was  left  with  an  oil  fire  under  it,  with  no  outlet  for  the 
steam,  unless  by  the  safety  valve,  and  with  15  lbs.  pres- 
sure on  it.  The  pressure  would  rise  rapidly,  and  as 
the  fire  was  fed  by  oil  forced  in  by  the  steam,  it  follows 
that  the  higher  the  pressure  the  fiercer  the  fire  became. 

The  safety  valve  had  either  been  too  small  or  inoper- 
ative, and  very  soon  the  pressure  became  so  great  that 
explosion  took  place.  From  the  fragments  shown  on 
the  view  it  looks  as  if  the  cast  iron  manhole  frame  had 
given  way  first  and  the  boiler  had  then  torn  into  two 
sections.  The  other  boiler  was  driven  out  of  its  seat 
into  the  wall,  and  was  probably  the  cause  of  the  fall  of 
the  building. 

As  showing  how  rapidly  steam  can  be  raised  in  a 
steam  boiler,  the  test  of  the  Merryweather  fire  engine 
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in  Toronto  mig-ht  be  cited.  Of  course  it  was  a  small 
boiler,  yet  it  had  only  a  small  fire  grate  and  burned  or- 
dinary soft  coal.  In  it,  when  steam  was  being-  got  up, 
it  required  5}4  minutes  to  get  steam  to  i=,^>  pressure 
from  cold  water,  and  only  4  minutes  to  raise  the  pres- 
sure from  1 5  It)  to  100 H),  and  only  one  minute  to  raise  it 
from  50  lb  to  looltj. 

At  Detroit  the  oil  would  give  a  much  hotter  fire  and 
there  is  no  doubt  the  pressure  rose  with  great  rapidity 
after  it  once  got  past  100  It). 


THE  G.T.R.  SHOPS  AT  STRATFORD. 

These  shops,  which  a  representative  of  the  News  re- 
cently had  the  pleasure  of  inspecting,  are  the  main 
shops  in  Western  Ontario  to  which  "  sick  "  engines  are 
sent  for  repairs.  In  the  machine-  shop  two  78  h.p.  en- 
gines run  the  greatest  amount  of  machinery  in  one  room 
in  Canada.  The  "V"  belt  is  greatly  used  here,  and 
the  superintendent,  Mr.  Barnet,  took  great  pride  in 
showing  its  merits.  The  belt  is  about  four  inches  wide, 
with  cleats  of  leather  like  a  heel  of  a  shoe,  though  in 
the  shape  of  a  V,  cut  off  at  the  apex,  rivetted  on  to  the 
belt  at  intervals  of  six  inches.  The  belt  runs  over  con- 
caved pulleys,  and  is  said  to  be  the  best  belt  for  use  in 
places  where  it  is  necessary  to  run  a  vertical  and  a  hori- 
zontal wheel  with  the  same  belt. 

In  the  erecting  shop,  between  two  lines  of  locomo- 
tives in  process  of  repair,  is  a  track  on  which  a  tra- 
verser runs,  being  propelled  by  an  endless  chain  in  the 
centre  of  the  track.  When  an  engine  comes  in  for  re- 
pairs it  is  dead  (i.e.,  no  steam  in  it).  The  yard  engins 
takes  it  in  tow  and  shunts  it  on  to  the  track  which  leads 
into  the  erecting  shop.  An  engine  (stationary)  stands 
at  the  opposite  side  of  the  shops,  and  the  engineer  by 
pulling  a  cord  sets  the  drum  in  motion  ;  a  rope  from 
the  drum  is  fastened  to  the  dead  engine  and  the  drum 
pulls  the  engine  into  the  shop  on  the  traverser.  By  the 
engineer  pulling  another  cord  the  engine  allows  four 
large  chains  to  descend  from  the;  ceiling  above  the  dead 
engine.  Two  large  bars  are  then  shoved  through  each 
pair  of  chains,-  and  another  cord  is  pulled,  making  the 
engine  gradually  raise  the  dead  engine  clear  of  its 
trucks.  Then  another  of  the  cords  is  pulled,  setting 
the  endless  chain  in  motion,  which  carries  the  traverser 
with  the  trucks  to  the  end  of  the  shop,  where  the  trucks 
are  unloaded  for  renovation,  and  wooden  trucks  placed 
on  the  traverser,  which  travels  back  to  its  former  posi- 
tion. The  dead  engine  is  lowered  on  to  the  wooden 
trucks  and  the  traverser  carries  it  down  to  an  empty 
track,  where  it  is  shunted  alongside  of  its  fellows  on 
other  tracks  ready  for  repairs.  All  these  different  mo- 
tions from  its  coming  in  till  its  going  out  are  done  with 
a  little  25  h.p.  engine. 

Compressed  air  plays  an  important  part  in  this  part 
of  the  shops.  The  air  is  compressed  in  the  boiler  room. 
The  engine  in  the  boiler  room  is  75  h.p.,  and  the  piston 
rod  runs  clear  through  the  cylinder  into  the  cylinder  of 
the  air  compressor,  passing  also  through  this,  but  when 
the  rod  comes  out  of  the  cylinder  of  the  compressor  it  is 
hollow,  to  allow  the  air  to  enter  the  cylinder  of  the 
compressor.  Air  is  brought  in  from  the  outside  through 
a  common  tin  pipe.  The  piston  head  in  the  cylinder  of 
the  compressor  is  hollow  and  is  fitted  with  valves.  As 
the  rod  recedes  the  valves  close,  and  on  its  return 
stroke  the  air  is  compressed  leading  up  through  a  pipe 
into  an  air  main  which  extends  all  through  the  shops. 
I'ormcrly  when  it  was  necessary   to  do  machine  work 


on  any  part  of  the  dead  engine,  the  part  had  to  be 
taken  from  the  engine  to  the  machine,  whereas  now, 
by  the  use  of  compressed  air,  a  little  compressed  air  en- 
gine is  run  on  wheels  to  the  dead  engine  and  the  work 
is  done  right  there.  Another  advantage  of  these  little 
engines  is  that  they  are  as  well  adapted  to  steam  as  to 
air. 

A  14  in.  steam  main  runs  parallel  with  the  air  main 
the  whole  length  of  the  shops,  supplying  7  stationary 
engines  and  3  immense  steam  hammers.  The  last  part 
of  the  main  shop  is  the  boiler  room,  where  the  best  ma- 
chinery is  used  and  where  noise  is  a  prominent  feature. 
In  another  building  is  the  carpenter  shop  and  model 
room.  The  boiler  tube  room  is  one  of  the  most  inter- 
esting parts  of  the  shop.  When  a  locomotive's  boiler 
tubes  get  so  dirty  that  it  is  not  economical  to  use  them 
any  longer,  they  are  taken  out  and  placed  in  a  large 
cylinder,  where  scalding  water  and  chemicals  are  forced 
through  them,  cleaning  them  out  thoroughly.  The 
ends  have  been  damaged  in  taking  them  from  the  boiler, 
so  they  are  heated  and  the  ends  sawed  off,  leaving 
burred  ends.  A  man  soon  fixes  that  with  the  aid  of  a 
machine  for  the  purpose.  By  reason  of  the  ends  having 
been  sawn  off,  they  have  become  somewhat  short,  and 
so  are  passed  on  to  another  man  who  has  small  pieces 
of  tubing  red  hot.  He  slips  a  piece  on  each  end  and 
passes  them  on  to  another  man,  who  welds  them,  when 
they  are  again  ready  for  use. 

An  isolated  building  is  used  for  the  fitting  of  the  tires 
on  the  driving  wheels,  gas  being  used  to  heat  the  rims. 
The  boiler  room  and  brass  foundry  are  in  another  build- 
ing. A  battery  of  g  boilers  supplies  the  steam  for  the 
shops.  The  exhaust  steam  is  led  by  pipes  into  a  cistern 
in  the  boiler  room,  from  which  it  is  used  over  again. 
The  boilers  used  are  railway  boilers  and  the  ashes  are 
drawn  into  a  pit  beneath  the  boilers. 

A  fire  hall  is  one  of  the  many  useful  institutions  con- 
nected with  the  shops,  and  steam  is  at  the  steam  pump 
at  all  times.  A  fire  department  is  made  up  of  the  men 
and  they  are  given  occasional  drill.  If  the  city  mains 
should  give  out  by  accident,  a  reservoir  of  60,000  gal- 
lons is  at  hand,  and  by  connecting  the  steam  pumps 
with  the  nearest  hydrant,  a  direct  force  of  water  can 
play  on  any  part  of  the  shops. 

The  large  building  on  the  street  comprises  the  library, 
lounging  room  and  manager's  oflfices. 


CORRECTION. 

In  the  description  of  the  long  distance  power  transmission  plant 
at  Portland,  Ore.,  published  in  our  last  issue,  an  error  occurred 
in  the  last  sentence  of  the  first  column  on  pag-e  201.  It  should 
have  read  :  "  The  four-wire  system  is  worked  at  133  volts  between 
any  two  wires,  and  by  means  of  feeder  regulators  a  variation  of 
7^-2  in  either  direction  is  covered." 


One  of  the  severest  wind  storms  for  years  prevailed  over  this 
continent  on  Nov.  26th.  Telegraph,  telephone  and  electric  light 
wires  were  down  in  every  direction,  entailing  great  interruption  to 
business  and  loss.  The  gale  reached  a  velocity  of  60  or  70 
miles  an  hour  in  some  places. 

Chief  Engineer  Perry  of  the  United  States  navey  recently  re- 
turned from  a  tour  of  2,000  miles  on  the  great  lakes,  made  on  the 
steamships  Zenith  City  and  V'ictoria,  for  the  purpose  of  observing 
the  working  of  the  Babcock  &  Wilcox  Scotch  boilers.  The  Navy 
Department  is  considering  the  advisability  of  fitting  the  six  new 
gunboats  with  these  boilers,  and  engineer  Perry  was  detailed  to 
inspect  them.  His  report  will  be  favorable  in  both  cases,  and  if 
the  present  |)lans  of  the  department  can  be  carried  out  three  of 
the  six  new  boats  will  liavo  Scotch  boilers  and  three  the  Babcock 
&  Wilcox, 
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THE  TRENTON-BELLEVILLE  TRANSMISSION 
PLANT. 

The  power  transmission  plant  now  bein^'-  installed  at 
Trenton  will  be  in  point  of  distance  over  which  the 
power  is  to  be  transmitted  the  most  important  work  of 
the  kind  so  far  undertaken  in  Canada.  The  valuable 
water  power  of  the  Trent  river  developed  at  a  large  out- 
lay some  years  ago  will  be  utilized  to  furnish  power  and 
light  for  Trenton  and  also  for  the  city  of  Belleville, 
located  at  a  distance  of  12  miles  from  the  generating 
station.  Such  a  scheme  would,  only  a  year  or  two  ago, 
have  been  regarded  as  chimerical  both  from  an  engi- 
neering and  commercial  point  of  view,  but  the  rapid  de- 
velopment of  the  alternating  induction  motor  from  a 
laboratory  toy  into  an  jveryday  industrial  implement, 
has  made  possible  for  this  and  many  similar  undertak- 
ings an  immediate  operating  and  commercial  success. 

The  Trenton  Electric  Co.,  of  which  Mr.  W.  H.  Pear- 
son, jr.,  of  Toronto,  is  the  moving  spirit,  has  under  its 
control,  including  the  power  rights  leased  from  the 
town,  something  like  1,000  horse  power.  A  new  power 
house  is  being  erected  and  water  wheels  installed  hav- 
ing a  capacity  of  500  horse  power.  For  the  transmis- 
sion plant,  after  a  careful  consideration  of  the  merits  of 
the  different  systems  offered,  the  three-phase  system  of 
the  Canadian  General  Electric  Co.  was  selected,  and  a 
contract  closed  with  them  for  the  necessary  apparatus. 

The  initial  installation  will  consist  of  two  150  kilowatt 
three  phase  alternators,  from  which  currents  at  2000  volts 
will  be  taken  direct  for  the  Trenton  end  and  distributed 
by  means  of  secondary  mains  for  incandescent  lighting 
and  power.  For  the  Belleville  end  the  current  will  be 
raised  through  step-up  transformers  to  a  potential  of 
10,000  volts,  the  loss  due  to  ohmic  resistance  at  this 
voltage  being  at  full  load  less  than  3  per  cent.  At  the 
Belleville  sub-station  step-down  transformers  will  supply 
current  to  the  mains  for  distribution  at  2000  volts,  and 
the  larger  motors  will  be  wound  to  take  current  at  this 
,  pressure  direct. 

Arrangements  have  been  completed  for  operating  the 
waterworks,  for  which  two  fifty  horse  power  induction 
motors  will  be  used.  A  50  horse  power  motor  will  pro- 
bably be  installed  to  drive  the  series  arc  light  dynamos 
now  supplying  the  city  circuits.  It  is  expected  that  a 
contract  will  be  made  later  on  with  the  Belleville  Street 
Railway  Co.  to  furnish  power  for  their  system,  now 
operated  by  steam. 

The  entire  supervision  of  this  important  electrical  en- 
gineering work  has  been  placed  in  the  hands  of  Mr.  J. 
M.  Campbell,  of  Kingston,  who  has  been  prominently 
identified  with  most  of  the  larger  railway  and  lighting 
installations  in  eastern  Ontario,  and  in  whose  hands  we 
may  expect  the  various  novel  and  interesting  applica- 
tions of  electric  power  contemplated  in  connection  with 
this  transmission  will  receive  the  most  careful  theoreti- 
cal and  practical  treatment. 

Mr.  Pearson  and  his  confreres  in  the  Trenton  Electric 
Co.  are  certainly  deserving  of  every  success  for  their 
enterprise  in  this  notable  step  towards  the  utilization  of 
one  at  least  of  the  many  valuable  water  powers  now 
•lying  idle  throughout  Canada. 

The  Chicago  Times-Herald  race  for  motocycles,  or 
horseless  vehicles,  postponed  from  November  2nd,  took 
place  on  November  28th,  under  very  unfavorable  weather 
conditions,  as  the  machines  had  to  plough  through  slush 
and  snow.  Full  particulars  have  not  come  to  hand,  but 
the  contest  was  won  by  the  Duryea  machine. 


WESTERN  ONTARIO  ELECTRIC  PLANTS. 

We  continue   our  notes  of  western  Ontario  electric 
plants,  commenced  in  last  month's  issue  : 

CITY   OE   WINDSOR    LIGHTING  PLANT. 

This  plant  is  situated  on  Pellissier  street,  in  the  heart 
of  the  city  and  is  owned  and  controlled  by  the  City  of 
Windsor.  The  chief  engineer  is  Mr.  Thos.  Chater. 
The  building  is  a  one-story  brick  building,  L  shaped. 
The  engine  room  is  30  x  60  and  the  boiler  room  40  x  25. 
In  the  boiler  room  are  two  Leonard  boilers  of  100  and 
65  h.  p.  respectively.  Room  is  left  for  two  more  boilers. 
In  the  engine  room  is  a  150  h.  p.  Leonard  Ball  engine 
driving  onto  a  line  of  shafting  of  27  feet.  Oft"  this  shafting 
run  4  arc  machines,  3  of  the  Reliance  system  and  one 
Waterford,  each  of  50  lights  capacity. 

The  switch  board  is  9  x  15,  built  to  accommodate  in- 
creasing demand,  22  miles  of  wire  are  used  for  the  175 
arcs  and  75  fifty  c.  p.  incandescent  lights.  There  is  no 
better  arc  light  plant  in  Canada  than  this. 

SARNIA   ELECTRIC   AND   GAS   LIGHT  PLANT. 

The  electric  light  building  is  a  large  red  brick  build- 
ing with  a  commodious  basement  under  the  engine  room, 
the  floor  of  which  is  supported  by  massive  brick  piers. 

In  the  engine  room  is  a  Wheelock  engine  of  75  h.  p. 
running  two  C.  G.  E.  Co.'s  machines — one  a  500  light 
alternator,  with  exciter,  the  other  a  1200  c.  p.,  75  light. 
Wood  arc  machine.  These  machines  are  regulated  by 
a  switch  board  to  each  machine,  the  alternator  having 
a  skeleton  C.  G.  E.  and  the  arc  machine  a  similar 
make  fixed  to  the  wall  behind  the  skeleton  switch  board. 
Two  hundred  lights  will  be  required  for  the  new  hospital, 
thus  calling  for  another  alternator,  and  a  railway  motor 
is  proposed  to  supply  power  to  the  street  railway  when 
they  change  their  motive  power,  which  is  now  horse. 

The  boiler  room  is  built  to  accommodate  two  more 
boilers,  only  two  being  now  in  use.  Coal  alone  is  used 
for  fuel.  The  basement  is  used  as  a  storage  room, 
and  a  Northey  condenser  will  soon  be  put  in  place 
there.  On  the  walls  of  the  engine  room  are  the  charts 
of  the  light  system  through  the  town,  together  with 
blue  prints,  photos  and  numerous  glass  cases  of  stuff"ed 
birds  and  small  animals.  Mr.  Shand,  the  chief  elec- 
trician, is  a  great  student  of  natural  histor}',  and  is  an 
expert  taxidermist,  doing  all  his  own  work.  A  friend 
presented  him  with  a  "  Corry's  bittern  " — a  rare  species 
of  bittern — only  two  more  having  been  shot  in  Ontario. 

The  gas  house  is  a  large  building  behind  the  elec- 
tric plant  and  supplies  a  great  number  of  consumers. 
A  short  time  since  an  explosion  took  place  in  the  purify- 
ing room,  which  blew  the  roof  off"  to  a  distance  of  40 
feet.  The  buildings  are  heated  by  gas,  and  electricity 
is  used  in  lighting. 

Small  machines  for  repairing  are  driven  from  the 
shafting,  and  Mr.  Shand  does  all  the  repairing. 

The  manager,  Mr.  W.  Williams,  has  had  a  long  ex- 
perience in  the  gas  business,  but  is  pushing  electric 
lighting  for  all  it  is  worth.  He  has  got  out  an  account 
book  suitable  to  gas  or  electric  lighting,  and  the  Western 
Gas  Association  on  seeing  it  had  it  published,  and  it 
is  now  used  by  a  great  many  gas  companies.  it  can 
be  used  for  either  a  gas  or  an  electric  meter.  It  needs 
but  be  seen  to  know  its  value. 


A  new  style  of  heater  has  been  introduced  into  the  street  cars  at 
Kingston.  It  is  flvish  with  tlie  seat  and  does  not  project  into  the 
car.  It  is  the  design  of  Mr.  Jas.  Halliday,  electrical  overseer  of 
the  Kingston  Street  R.  R.  Co.,  who  will  apply  for  a  patent. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note.— Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 

TORONTO  ASSOCIATION  NO.  I. 

The  ninth  annual  dinner  of  the  above  Association 
took  place  at  the  Richardson  House  on  the  evening  of 
Wednesday,  Nov.  20th.  The  attendance  was  greatly 
in  excess  of  any  previous  occasion — so  great,  in  fact, 
that  the  large  dining  hall  was  not  sufficient  to  allow  of 
all  the  guests  being  seated  together  at  the  tables.  There 
were  three  tables  extending  almost  the  entire  length 
of  the  room,  with  a  fourth  across  the  upper  end  ;  these 
were  tastefully  decorated  with  foliage  plants,  etc. 

Mr.  Lewis,  President  of  the  Association,  a  portrait  and 
sketch  of  whom  is  presented  with  this  report,  was  the  pre- 
siding officer,  and  fulfilled  in  a  most  creditable  manner 
the  duties  of  the  position.  On  his  immediate  right  sat 
Professor  Galbraith,  Principal  of  the  School  of  Practical 
Science,  and  Dr.  Orr,  Chairman  of  the  Toronto  Tech- 
nical School  Board  ;  and  on  his  left,  Mr.  John  Gait, 
C.E.,  and  Mr.  A.  B.  Smith,  President  of  the  Canadian 
Electrical  Association.  Among  the  other  guests  were 
the  following  : — 

TORONTO. 


J  •    !-> •  Wdlllcl 

J.  N.  Lambert. 

A.  McBean. 

A.  Tr3,vis. 

J.  W.  Marr. 

J .  Thompson • 

Geo.  Fowler. 

A.  J.  McDonough. 

C.  Heal. 

Lawrence  Farrell. 

J  Moat 

E.  J.  Philp. 

T  Hall 
J.  nail. 

Wm.  Butler. 
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E.  Ash. 

J.  McLaug-hlin. 

W.  Bundy. 

J.  Ewing. 

G.  W.  Grant. 

T.  Hobbs. 

J.  Richardson. 

J.  Wilson. 

S.  Thompson. 

J.  Mountstephen. 

G.  T.  Pendrith. 

A.  C.  W.  Soper. 

W.  P.  Despard. 

Wm.  Abbs. 

C.  Sodden. 

A.  G.  Horwood. 

W.  T.  Blacklock. 

C.  H.  Mortimer. 

G.  A.  Enouy. 

James  M.  Sinclair. 

T.  Seaton. 

B.  Doyle. 

D.  Bowman. 

T.  Long. 

T.  Cadwell. 

John  Fox. 

R.  J.  Donehay. 

Alex.  Robertson. 

Fred.  Day. 

J.  Bliss. 

John  McCleary. 

J.  W.  Ball. 

R.  S.  Brown. 

F.  S.  Jackson. 

John  Day. 

R.  H.  Smith. 

S.  Galbraith. 

S.  Bassett. 

R.  Owen. 

G.  A.  Perryj 

J.  Wadge. 

D.  McCuUoch. 

E.  Arscatt. 

Robt.  Hutt. 

H.  H.  Tait. 

J.  H.  Pringle. 

W.  P.  Sutton. 

H.  C.  Mills. 

Jas.  Mooring. 

W.  J.  Burroughes. 

J.  B.  Millar. 

J.  Smith. 

Geo.  White. 

Jas.  Miillin. 

Geo.  Gilchrist. 

John  Long. 

E.  Appleton. 

J.  J.  Ramsay. 

John  Campbell. 

Wm.  Donaldson. 

Wm.  McKittrick. 

A.  McMartin. 

Wm.  Mclntyre. 

S.  H.  Fus.sell. 

N.  V.  Kuhlman. 

Edwin  P'arrants. 

J.  F.  Ross. 

E.  B.  Biggar. 

A.  Townsend. 

W.  J.  Hannan. 

W.  Eames. 

G.  C.  Mooring. 

J.  Grainger. 

F.  J.  Smith. 

Alf.  Butcher. 

Thos.  Reid. 

Chas.  Pearce. 

Chas.  .Smith. 

T.  Philip. 

Albert  Forrester. 

W.  Good. 

Wm.  Sutton. 

H.  Buchner. 

W.  W.  Mason. 

G.  B.  Towers. 

G.  F.  Hpry. 

T.  Hope. 

Robert  l-'lint. 

Wm.  Vaughan. 

Joseph  Kirk. 

W.  Phillips. 

C.  J.  Read. 

A.  M.  Wickens. 

Benj.  Flint. 

OUTSIDE  GUESTS. 
James  Webb,  Hamilton.      B.  Crandell,  Toronto  Junction. 
Joseph  Craig,  Oshawa.        W.  Oathwaile,  Peterboro'. 
J.  Queen,  Toronto  Jiuiction. 


The  menu,  which  was  artistically  printed,  was  as 
follows  : — 

FORMULAE 

Hydraulic— SOUP— A  la  Keating. 
Celery. 

FISH 

Steam  Boiled— cod — Clinker  Sauce. 
Scales  Removed  by  Sutton's  Compound. 
Pommes  Parisienne  Bread  and  Butter  Fritters. 

OILTRAYS 

Gusset  Stays  of  Lamb.  Chicken  Croquettes. 

Double  Butt  Straps— JOINTS— Triple  Rivetted. 
Roast  Turkey.  Frame  of  Beef. 

Water  Leg  of  Mutton.  Yorkshire  Pudding.  ■ 

VEGETABLES 
Potatoes  all  Broke  Up.         Corns.  Stewed  Tomatoes. 

ENTREMENTS 
English  Plum  Pudding,  High  Potential  Sauce. 
Apple  Pie.  Cut-Off  Pie.  Wood-Raspberry  Tart. 

DESSERT 

High  Celery.       Cheese.         Biscuits.       Assorted  Cakes. 

Volts  and  Amperes. 
Figs.        Dates.        Apples.  Bananas.  Oranges. 

Watts. 

Tea.        Coffee.        Lemonade.         Georgian  Bay  Water. 
Claret.        Sherry.         Pale  Ale.         Ginger  Ale. 
Electric  Shocks.       Compound  Wound  Cigars. 

After  the  Chairman  had  read  a  number  of  letters  of 
regret  from  persons  who  could  not  be  present,  the  com- 
pany proceeded  to  do  justice  to  the  contents  of  the 
tables.  The  toast  list  was  then  proceeded  with.  It 
bore  the  following  inscription  : 

And  the  truant  husband  will  return  and  s  .y, 
"  My  dear,  I  was  the  first  to  come  away." 

After  listening  to  a  piano  solo  by  Mr.  Harding,  the 
national  anthem  was  enthusiastically  sung  in  response 
to  the  toast  of  "Her  Majesty  the  Queen." 

In  response  to  the  toast  of  "  Canada  our  Home,"  the 
company  were  favored  with  songs  by  George  W.  Grant 
and  Mr.  Wright. 

Mayor  Kennedy  arrived  just  in  time  to  respond  on 
behalf  of  the  city  of  Toronto.  He  made  reference  to 
the  objects  of  the  Association,  to  the  duty  incum- 
bent on  men  to  help  each  other  in  life,  and  to  the  ad- 
vantages to  be  derived  from  union  of  effort.  He  en- 
larged upon  the  greatness  of  the  British  Empire,  stating 
that  this  greatness  was  in  a  large  measure  due  to  the 
application  of  steam  and  the  steam  engine,  in  driving 
British  ships  of  commerce  over  all  seas. 

Messrs.  Smith,  Brett  and  Martin  responded  on  be- 
half of  the  toast  to  "  The  Manufacturers." 

After  a  song  by  Mr.  Seaton,  the  chairman  proposed 
the  toast,  "Educational  Interests,"  coupling  therewith 
the  names  of  Dr.  Orr  and  Professor  Galbraith. 

Dr.  Orr,  in  responding,  pointed  with  pride  to  the  city 
of  Toronto  as  a  centre  of  education,  and  to  the  fact  that 
graduates  of  Toronto  University  might  be  found  hold- 
ing leading  positions  in  all  parts  of  the  world.  Educa- 
tion in  Toronto,  he  said,  was  as  free  to  the  son  of  the 
poor  man  as  of  the  rich  man.  Referring  to  the  Toronto 
Technical  School,  with  which  he  was  more  particularly 
connected,  he  remarked  that  the  public  do  not  appear 
to  clearly  understand  what  the  school  is,  and  what  it 
is  for.  The  creation  of  the  Toronto  Technical  School 
was  almost  entirely  due  to  the  Association  under  whose 
auspices  they  had  met.  The  late  Mr.  Wills,  Mr.  A.  M. 
Wickens,  and  the  late  Alderman  Gillespie,  were  the 
foremost  promoters  of  the  institution.  The  by-law 
under  which  the  school  was  founded  was  drafted  by 
Messrs.  Wickens  and  Wills,  and  afterwards  revised  by 
Professor  Galbraith,  who  had  from  the  beginning  been 
a  staunch  friend  of  the  institution.  The  school  had 
now  an  excellent  staff  of  teachers,  and  its  popularity 
was  attested  by  the  fact  that  the  attendance  had  in- 
creased from  two  hundred  to  six  hundred.  He  would 
like  to  see  a  trade  school   added  to  the  present  institu- 
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tion — a  school  in  which  young'  men  who  were  fitted  to 
become  mechanics  would  have  the  opportunity  of  re- 
ceiving the  instruction  which  they  require,  and  which 
it  was  impossible  for  them  to  obtain  in  the  workshops 
of  to-day,  on  account  of  the  extent  to  which  the  various 
branches  of  manufacturing  had  become  specialized. 
The  school  had  much  to  thank  the  City  Council  of  To- 
ronto for,  inasmuch  as  all  the  funds  required  for  its  sup- 
port were  derived  from  that  source.  He  had  only  one 
complaint  to  make,  which  was  that  the  Mayor  and  Ald- 
ermen had  not  attended  the  school  as  frequently  as  the 
Board  could  wish.  In  conlusion,  he  wished  Toronto 
Association  No.  i  continued  prosperity. 

Professor  Galbraith  compared  the  present  gathering 
with  the  first  one  of  the  kind  at  which  he  was  present, 
when  the  attendance  was  not  more  than  one-fourth  of 
that  of  the  present  occasion.  He  facetiously  remarked 
that  this  was  an  evidence  that  the  Association,  although 
composed  of  stationary  engineers,  was  by  no  means 
"  stationary,"  but  very  much  alive.  He  then  proceeded 
to  define  the  difference  between  professional  and  tech- 
nical education.  The  minister,  he  said,  lives  on  the 
moral  evil  that  is  in  the  world  ;  the  doctor  on  the  physi- 
cal evil,  etc.,  but  the  engineer  would  do  better  if  there 
was  no  evil  in  the  world  at  all.  Technical  education 
is  the  education  of  men  engaged  in  turning  the  material 
resources  of  the  world  to  advantage.  He  turned  aside 
to  repeat  a  story  which  Mr.  William  Sutton  is  said  to 
be  the  author  of.  It  ran  thus  : —  A  country  engineer 
dropped  into  the  engine  room  of  a  Toronto  engineer, 
and  was  shown  an  indicator  card — something  which  he 
had  never  seen  before.  He  enquired  what  it  was  for, 
and  was  told  that  the  card  was  drawn  by  the  engine. 
The  country  engineer's  face  showed  incredulity,  and  he 
immediately  went  round  the  corner  and  told  another  en- 
gineer that  "  a  bloke  had  tried  to  make  him  believe  that 
his  engine  could  draw."  Referring  to  the  Toronto  Tech- 
nical school,  the  Professor  said  that  the  success  which 
had  attended  the  institution  had  exceeded  all  expecta- 
tions. The  students  had  shown,  by  the  manner  in 
which  they  had  stuck  to  their  work,  that  they  had  their 
educational  interests  at  heart,  and  upon  this  the  success 
of  the  school  depends.  He  had  no  hesitation  in  saying 
that  the  school  would  grow,  and  that  the  City  Council 
would  find  it  necessary  to  pay  more  and  m.ore  attention 
to  it. 

After  a  song  by  Mr.  McLean,  Mr.  E.  J.  Phillips,  in 
the  absence  of  Mr.  W.  G.  Blackgrove,  the  President, 
responded  to  the  toast  of  the  "  Executive  Council."  A 
few  years  ago,  he  said,  it  would  have  been  impossible 
to  find  a  single  engineer  who  could  figure  out  the 
strength  of  a  double  butt  strap  joint,  triple  rivetted,  but 
to-day  there  were  in  the  ranks  of  the  Association  quite 
a  number  of  men  who  could  do  this,  while  others  who  a 
few  years  since  could  not  figure  at  all,  could  now  solve 
any  ordinary  mathematical  problem.  During  the  recent 
hard  times  the  Association  of  Stationary  Engineers  had 
added  a  larger  number  of  new  members  to  its  member- 
ship, and  had  had  better  attended  meetings  than  any 
other  society  with  which  he  was  acquainted.  The  skill 
of  the  boiler  maker  was  of  little  value,  if  his  work  was 
placed  under  the  care  of  an  incompetent  engineer.  In 
conclusion,  he  expressed  gratitude  to  Prof.  Galbraith 
and  Mr.  John  Gait,  whose  knowledge  had  always  been 
placed  at  the  disposal  of  members  of  the  Association. 

At  this  juncture  Mr.  George  Grant  sang,  "We're  a' 
John  Tamson's  Bairns." 


In  response  to  the  toast,  "Sister  Societies,"  Mr.  A. 
B.  Smith  extended  fraternal  greetings  on  behalf  of  the 
Canadian  Electrical  Association.  While  he  did  not 
think  that  engineers  need  lose  any  sleep  over  the  pros- 
pect of  electricity  displacing  the  steam  engine,  yet  it 
was  hard  to  predict  what  the  future  might  have  in  store. 
The  developments  in  electricity  thus  far  had  shown  that 
a  "  something"  had  been  introduced  which  was  as  swift 
as  light,  which  never  freezes,  never  breaks,  and  can 
turn  corners. 

Mr.  Bliss  responded  on  behalf  of  the  Amalgamated 
Society  of  Engineers.  This  society  was  composed  of 
mechanics  and  engineers,  and  had  upwards  of  80,000 
members  in  good  standing.  The  receipts  last  year  were 
$1,220,000,  and  during  the  last  forty-one  years  the  sum 
of  $561,000  had  been  expended  in  assisting  other  or- 
ganizations to  maintain  their  rig'-hts. 

The  last  toast  on  the  programme  was  that  of  "  The 
Press,"  which  was  responded  to  by  Mr.  Biggar,  of  the 
Canadian  Engineer,  and  C.  H.  Mortimer,  of  the  Elec- 
trical News. 

The  Committee  of  Management,  to  whose  efforts  this 
very  successful  dinner  is  due,  was  composed  of  Mr.  E. 
J.  Phillips,  Chairman  ;  G.  S.  Mooring,  Secretary-Treas- 
urer ;  Samuel  Thomson,  James  Huggett,  Wm.  Evers- 
field  and  A.  E.  Edkins. 

MR.    WALTER  LEWIS. 

Mr.  Walter  Lewis,  president  of  Toronto  Association 
No.  I,  C.  A.  S.  E.,  is  quite  as  good  looking  as  his  por- 
trait which  we  have  the  pleasure  to  present  to  our 


If, 


Mr.  Walter  Lfavis. 


readers,  and  possesses  the  geniality  combined  with 
firmness  and  executive  ability  necessary  to  the  success- 
ful discharge  of  the  duties  of  a  presiding  oflRcer. 

Mr.  Lewis  was  born  in  Chatham,  England,  37  years 
ago,  and  came  to  Canada  when  only  seven  years  of  age. 
He  has  been  a  resident  of  Toronto  for  twenty  years, 
during  which  time  he  has  filled  positions  with  Messrs. 
Neil  &  Sons,  engine  builders,  H.  E.  Clarke  &  Co.,  the' 
Toronto  Silver  Plate  Co.,  etc.  On  resigning  his  posi- 
tion with  the  last-named  company  he  was  presented 
with  a  valuable  gold  chain  by  his  employers,  in  recog- 
nition of  the  ability  and  faithfulness  with  which  he  dis- 
charged his  duties  during  the  seven  years  he  was  in 
their  service.  He  now  occupies  a  responsible  position 
as  engineer  at  the  High  Level  Pumping  Station  of  the 
Toronto  waterworks. 

Mr.  Lewis  was  one  of  the  organizers  ot  Toronto  As- 
sociation No.  1,  and  gave  proof  of  his  ability  in  several 
minor  offices  before  being  elected   to  the  president's 
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chair.  His  rule  of  conduct  is  best  expressed  in  his  own 
words,  as  follows  :  "  Since  making-  up  my  mind  to  be 
an  engineer  I  have  always  tried  to  study  what  would 
be  useful  to  me  in  that  trade  or  profession,  and  have 
tried  to  help  any  one  in  the  trade  who  at  any  time  re- 
quired a  helping  hand,  recognizing  the  fact  that  while 
one  is  helping  others  he  is  benefitting  himself  also,  and 
that  we  are  never  done  learning,  for  no  sooner  do  we 
master  an  old  thing  than  a  new  one  comes  along." 

MONTREAL   NO.  I. 

The  Montreal  branch  of  the  C.  A.  S.  E.  is  preparing 
for  a  vigorous  winter's  campaign.  They  have  already 
done  good  work  in  an  educational  way,  and  this  season 
promises  better  results  .than  ever.  They  have  made  ar- 
rangements for  practical  demonstrations  on  subjects  of 
interest,  and  for  the  reading  of  papers,  at  which  all  en- 
gineers will  be  invited  to  be  present. 

At  their  last  meeting  Mr.  Peter  McNaughton  read  a 
paper  on  "  Evaporation  in  Steam  Boilers  and  in  Nature," 
the  point  being  that  the  action  of  the  steam  boiler  is 
identical  with  the  process  of  nature,  and  that  the  use  of 
steam  is  but  applying  nature's  law  to  practical  purposes. 
Mr.  J.  J.  York  gave  a  demonstration  on  the  blackboard 
of  the  heating  surface  and  horse  power  of  a  Lancaster 
boiler. 

COMBUSTION.* 

By  Thomas  Wensley,  Ottawa. 

Combustion  is  the  energetic  chemical  combination  between  the 
oxygen  of  the  air  and  the  constituents  of  the  combustible,  and  the 
vahie  of  any  fuel  is  measured  by  the  number  of  heat  units  which 
its  combustion  will  generate,  a  unit  of  heat  being  the  amount  re- 
quired to  heat  one  pound  of  water  one  degree  Fahrenheit.  This 
fuel  chiefly  used  to  generate  the  heat  consumed  by  steam  engines 
is  coal  and  wood,  the  component  parts  of  which  are  carbon,  hyd- 
rogen and  ash,  with  sometimes  small  quantities  of  other  sub- 
stances not  materially  affecting  its  value.  The  combustible  is 
that  portion  which  will  burn,  and,  in  the  combustion  of  coal,  car- 
bon is  the  principal  substance  that  unites  with  oxygen,  and  the  air 
is  the  source  from  which  oxygen  is  derived. 

Coal  has  been  divided  into  two  primary  divisions,  viz.,  anthra- 
cite, or  hard  coal,  and  bituminous,  or  soft  coal.  Anthracite  con- 
tains a  very  small  portion  of  volatile  matter,  but  is  nearly  pure 
carbon,  ranging  from  85  to  94  per  cent.,  and  burns  almost  with- 
out flame.  The  term  anthracite  is  never  applied  to  coal  contain- 
ing less  than  82  per  cent,  of  carbon.  The  usual  components  of 
soft  coal  are  bituminous  volatile  matter,  coke  and  ash,  as  a  me- 
chanical separation,  but  chemically  the  constituents  of  coal, 
though  varying  in  quality  as  well  as  degree,  are  chiefly  carbon 
and  hydrogen  gas,  combined  occasionally  with  a  small  proportion 
of  sulphur  and  incombustible  matter.  The  proportion  of  carbon 
in  this  coal  varies  ;  in  good  coal  it  is  seldom  less  than  75  per  cent, 
of  the  whole,  sometimes  considerably  more.  Not  only  do  the  dif- 
ferent kinds  of  coal  differ  in  their  constituents,  but  coal  from  the 
same  seam  will  vary  considerably  from  the  normal  standard  of 
that  coal. 

From  a  scientific  analysis,  by  Professor  Liebeg  and  other  emin- 
ent chemists,  it  has  been  shown  that  in  soft  or  bituminous  coa] 
there  is  about  80  per  cent,  of  carbon,  5  per  cent,  of  hydrogen,  10 
per  cent,  of  azote  and  oxygen,  and  5  per  cent,  of  ash,  varying 
-with  the  different  kinds.  The  principal  constituents  of  all  coals^ 
carbon  and  hydrogen,  are  united  and  solid  in  its  natural  state,  and 
are  essentially  different  in  their  character  and  in  their  modes  of 
entering  into  combustion. 

The  theory  of  combustion  is  well  understood  by  scientists,  but 
in  practice  the  art  of  burning  coal  economically,  and  of  converting 
all  its  natural  elements  into  heat  and  power,  is  but  little  under- 
stood. It  is  also  a  well  known  fact  that  carbon  and  hydrogen  re- 
quire certain  quantities  of  atmospheric  air  to  effect  their  combus- 
tion, yet,  in  practice,  the  means  necessary  to  find  out  what  quan- 
tity is  supplied,  is  generally  neglected  and  treated  as  though  it 
was  of  no  importance. 

The  bituminous  portion  of  coal  is  convertible  into  heat  in  the 
gaseous  state  alone,  and  then  only  in  proportion  to  the  right  mix- 
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ture  and  union  effected  between  them  and  the  oxygen  of  the  air, 
while  the  carbonaceous  portion  is  only  combustible  in  its  solid 
state,  and  neither  can  be  consumed  while  they  remain  united. 
To  obtain  combustion  they  must  be  separated,  and  a  new  union 
formed  with  the  oxygen  of  the  air.  In  combustion  there  must  be 
a  combustible  and  a  supporter  of  combustion,  which  means  chem- 
ical union,  and  oxygen  is  this  supporter.  In  fact  oxygen  is  just 
as  essential  in  combustion  as  it  is  in  the  maintenance  of  life  in  the 
animal  kingdom. 

You  all  know  from  experience  that  putting  on  a  fresh  supply 
of  coals  on  the  furnace,  they  do  not  immediately  increase  the  gen- 
eral temperature,  but,  on  the  contrary,  become  the  absorbent  of 
heat,  the  source  of  the  volatilization  of  the  bituminous  portion  of 
the  coal  ;  and  until  these  constituents  are  evolved  from  it,  its  solid 
or  carbonaceous  part  remains  black,  and  at  a  comparatively  low 
temperature.  Now  volatilization  is  the  most  cooling  process  of 
nature,  by  reason  of  the  quantity  of  heat  directly  converted  from 
the  sensible  to  the  latent  state. 

On  the  application  of  heat  to  bituminous  coal  the  first  result  is 
its  absorption  by  the  coal,  then  follows  the  liberation  of  its  gases, 
from  which  flame  is  exclusively  derived.  These  gases  are  com- 
posed of  carbon  and  hj'drogen,  and  the  union  is  known  as  car- 
buretted  hydrogen  and  bi-carburetted  hydrogen.  Carburetted  hyd- 
rogen by  itself  is  not  coinbustible,  but  must  be  united  with  oxygen, 
and  notwithstanding  the  strong  attraction  which  exists  between 
them,  they  will  not  rush  together  or  enter  into  chemical  union, 
which  we  call  combustion,  until  they  have  been  raised  to  a  certain 
teinperature,  and  this  temperature,  according  to  Sir  Humphry 
Davy,  should  not  be  under  800  degrees  Fahrenheit,  since  below 
that  flame  cannot  be  produced  or  maintained. 

The  first  essential  to  effect  the  combustion  of  gas  is  to  ascertain 
the  quantity  of  oxygen  with  which  it  will  chemically  combine,  and 
the  next  the  quantity  of  air  required  to  supply  the  necessary  quan- 
tity of  oxygen.  Now  while  this  may  be  well  understood  and  cor- 
rectly arrived  at  by  an  expert  chemist  in  his  laboratory,  we  know 
that  in  the  inanagement  of  combustion  in  the  furnace  the  ordinary 
engineer  can  at  best  only  approximately  apply  the  exact  laws  of 
chemistry  to  the  very  imperfect  conditions  found  at  every  furnace. 
It  is  important,  however,  that  every  engineer  in  charge  of  a  steam 
plant  should  at  least  understand  theoretically  the  analysis  of  the 
elements  with  which  he  has  to  deal  in  producing  combustion,  and 
the  proportional  part  of  each  element  entering  into  the  same. 

According  to  chemical  analysis  an  atom  of  hydrogen  is  double 
the  bulk  of  carbon  vapor,  but  the  latter  is  six  times  the  weight  of 
the  former.  (Atom  in  modern  scientific  usage  is  the  smallest  por- 
tion into  which  matter  can  be  divided.  The  chemists  unit.  In 
chemistry  two  atoms  of  hydrogen  aud  one  atom  of  oxygen  make 
a  molecule  of  water.)  Again,  an  atom  of  hydrogen  is  double  the 
bulk  of  an  atom  of  oxygen,  yet  the  oxygen  is  eight  times  the 
weight  of  hydrogen.  So  of  the  constituents  of  atmospheric  air, 
which  is  a  mechanical  mixture  of  nitrogen  and  oxygen,  not  in 
chemical  union,  but  simply  shaken  up  together.  These  constit- 
uents, nitrogen  and  oxygen,  are  mixed  in  the  proportion  of  79 
parts  of  nitrogen  to  21  parts  of  oxygen  out  of  every  100,  and  by 
weight  77  lbs.  of  nitrogen  to  23  lbs.  of  oxygen,  or  one  pound  of 
oxygen  to  every  3*3478  pounds  of  nitrogen. 

To  accomplish  the  combustion  of  six  pounds  of  carbon,  sixteen 
pounds  of  oxygen  are  necessary,  forming  22  lbs.  of  carbonic  acid 
gas,  which  will  have  the  same  volume  as  the  oxygen,  and  there- 
fore a  greater  density,  and  to  accomplish  the  combustion  of  one 
pound  of  hydrogen,  eight  pounds  of  oxygen  are  required.  When 
therefore  we  know  the  proportions  of  carbon  and  hydrogen  exist- 
ing in  coal  it  is  easy  to  tell  the  quantity  of  oxygen,  and  conse- 
quently the  quantity  of  air  necessary  for  combustion. 

As  a  general  rule  it  may  be  stated  that  for  every  pound  of  coal 
burned  in  a  furnace  about  twelve  pounds  of  air,  or  150  cubic  feet, 
will  be  necessary  to  furnish  the  oxygen  required,  even  if  every 
particle  of  it  entered  into  combustion.  But  from  careful  experi- 
ment it  has  been  found  that  in  ordinary  furnaces  about  as  much 
more  air  will  in  practice  be  necessary,  or  about  24  lbs.  per  pound 
of  coal  burned,  since,  besides  the  air  required  to  furnish  the  oxygen 
necessary  for  the  complete  combustion  of  the  fuel,  it  is  also  neces- 
sary to  furnish  an  additional  quantity  for  the  dilution  of  the  gaseous 
products  of  combustion.  Now  one  cubic  foot  of  air,  at  a  tempera- 
ture of  40  degrees,  weighs  -08  of  one  pound,  and  it  requires  12^ 
cubic  feet  of  atmospheric  air  to  equal  one  pound  in  weight,  and 
each  pound  of  air  contains  3.68  ounces  of  oxygen,  and  it  will  take 
1,200  pounds  or  15,000  cubic  feet  of  air  for  the  perfect  combustion 
of  100  pounds  of  coal.  We  thus  perceive  that  each  pound  of  coal 
requires  150  cubic  feet  of  air  for  its  perfect  combustion,  or  in  other 
words,  for  the  conversion  of  ils  carbon  into  carbonic  acid,  and  all 
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its  hydrogen  into  water,  and  it  must  be  remembered  that  just  in 
proportion  as  this  proper  quantity  is  deficient,  combustion  is  im- 
perfect and  fuel  wasted. 

Air  expands  or  contracts  an  equal  amount  with  each  degree  of 
variation  in  temperature,  and  its  weight  and  volume  for  any  con- 
dition of  temperature  and  pressure  may  be  found  by  the  following 
formulae,  which  are  nearly  exact : — 

2  "7 1  X  Pressure  in  lbs.  on  the  barometer. 


Weight  = 


Volume : 


Absolute  temperature. 
Absolute  temperature. 
2  "71  X  Pressure  on  barometer  in  lbs. 


Absolute  temperature  =  460  +  temperature  shown  on 

thermometer. 


Pressure  in  lbs.  on  barometer; 


Height  in  inches. 


It  is  erroneously  supposed  by  some  that  when  no  smoke  appears 
at  the  chimney  top,  combustion  is  perfect  ;  smoke,  however,  may 
be  absent,  yet  the  carbon  may  have  only  united  with  one  atom  of 
oxygen  forming  carbonic  oxide  (a  colorless  gas),  instead  of  with 
two  atoms  forming  carbonic  acid,  and  consequently  have  only 
performed  half  the  duty  as  a  fuel  of  which  it  was  capable,  and 
this  loss  is  constantly  going  on  in  all  furnaces  where  all  the 
air  has  to  pass  through  a  body  of  incandescent  carbonaceous 
matter. 

The  air  on  entering  from  the  ash  pit  gives  up  its  oxygen  to  the 
glowing  carbon  on  the  bars,  and  generates  great  heat  in  the  for- 
mation of  carbonic  acid,  and  this  acid  necessarily  at  a  very  high 
temperature,  passing  upwards  through  the  body  of  incandescent 
solid  matter,  takes  up  an  additional  portion  of  carbon  and  be- 
comes carbonic  oxide.  By  the  conversion  of  one  volume  of  car- 
bonic acid  into  two  volumes  of  carbonic  oxide,  heat  is  actuallj' 
absorbed,  while  the  carbon  taken  up  during  such  conversion  is 
also  lost.  The  formation  of  this  compound,  carbonic  oxide,  is  at- 
tended by  circumstances  of  a  curious  and  involved  nature,  and  is 
probably  the  cause  that,  in  actual  practice,  so  little  is  known  about 
it.  The  direct  effect  of  the  union  of  carbon  and  oxygen  is  the 
formation  of  carbonic  acid.  If,  however,  we  abstract  one  of  its 
portions  of  oxygen,  the  remaining  portions  would  be  carbonic 
oxide,  and  it  is  equally  clear  that  if  we  added  a  second  portion  of 
carbon  to  carbonic  acid  the  same  result  will  be  arrived  at,  namely, 
have  carbon  and  oxygen  in  equal  proportions,  as  we  have  in  car- 
bonic oxide.  By  the  addition  of  still  another  portion  of  carbon, 
two  volumes  of  carbonic  oxide  will  be  formed,  and  if  these  two 
volumes  of  oxide  cannot  find  the  oxygen  necessary  to  complete 
their  saturating  equivalents,  they  pass  away  but  half  consumed. 

Another  important  peculiarity  of  carbonic  oxide  is,  that  by 
reason  of  its  already  possessing  one-half  of  its  equivalent  of 
oxygen,  it  inflames  at  a  lower  temperature  than  the  ordinary  coal 
gas,  the  consequence  of  which  is  that  the  latter,  on  passing  into 
the  flues,  is  often  cooled  down  below  the  temperature  of  ignition, 
while  the  former  is  sufficiently  heated,  even  after  having  reached 
the  chimney  top,  and  is  there  ignited  on  meeting  the  air.  This  is 
the  cause  of  the  flame  often  seen  at  the  top  of  chimneys  or  the 
funnels  of  steamships. 

If  we  could  gather  and  retain  the  carbonic  acid  gas  which  is 
daily  discharged  by  tons  from  the  chimneys  of  our  factories,  we 
should  still  have  all  the  carbon  of  our  coal,  but  we  could  not  do 
it,  because  it  would  take  as  much  power  to  separate  the  carbon 
from  the  oxygen  as  they  gave  out  in  the  form  of  heat  in  coming 
together,  and  here  comes  in  one  of  nature's  most  wonderful  and 
mysterious  processes. 

It  is  a  peculiar  function  of  vegetation  that  under  the  influence  of 
sunlight  it  can  overcome  the  attraction  which  exists  between  the 
atoms  of  carbon  and  oxygen,  appropriating  the  carbon  to  its  own 
use,  building  it  into  its  structure  and  letting  the  oxygen  go  free 
into  the  atmosphere,  not  with  a  noisy  demonstration  or  prodigious 
effort,  but  quietly  in  the  delicate  structure  of  a  green  leaf  moving 
in  the  sunshine. 

When  all  the  conditions  belonging  to  the  introduction  of  air  to 
the  two  distinct  bodies  to  be  consumed,  carbon  and  hydrogen, 
have  been  complied  with,  there  should  be  very  little  difficulty  in 
securing  perfect  combustion  in  the  furnace.  But  as  a  rule,  these 
conditions  are  not  complied  with,  hence  the  great  waste  in  fuel. 
If  we  would  economize  fuel,  we  must  give  attention,  not  only  to 
the  mechanical  appliances,  but  also  to  the  nature  of  the  bodies  we 
have  to  deal  with,  their  constituent  parts  and  chemical  relations 
respectively,  and  as  the  laws  of  nature  are  inexorable,  mechanical 
details  must  yield  to  those  of  chemistry. 

Great  strides  have  been  made  in  improvements  in  the  boilers 
and  engines  now  on  the  market,  but  until  recently  scarcely  any 


attention  has  been  given  to  the  grates  and  furnace,  practically 
overlooking  the  fact  that  the  furnace,  in  which  the  operations  of 
combustion  are  carried  out,  is  of  the  first  importance,  as  it  is 
here  we  have  the  real  source  of  economy  and  power. 

In  regard  to  the  proportions  of  the  furnace,  we  have  to  consider 
the  area  of  the  grate  bars  for  the  holding  of  the  solid  fuel,  and  the 
kind  best  adapted  to  our  purpose  (some  people  think  that  any- 
thing will  do  for  a  grate  that  will  stand  up  under  hot  fires),  the 
size  of  the  air  spaces,  and  the  means  of  keeping  these  air  spaces 
clear  of  obstruction  to  the  draught  ;  then  the  sectional  area  of  the 
chamber  over  the  the  fuel  for  the  consuming  of  the  gaseous  por- 
tion of  the  coal  and  the  introduction  of  oxygen  to  this  chamber. 

The  rule  in  practice  to-day  with  our  best  fire-tube  boilers,  the 
horizontal  return  tubular,  is  to  allow  15  square  feet  of  heating 
surface  per  horse  power,  and  by  dividing  the  horse  power  by 
three,  we  obtain  our  grate  surface  in  square  feet,  allowing  68 
square  inches  of  air  space  per  square  foot  of  grate. 

Strictly  speaking,  there  is  no  such  thing  as  "horse-power  to  a 
steam  boiler,  as  it  is  a  measure  only  applicable  to  dynamic  effect. 
But  as  boilers  are  necessary  to  drive  steam  engines,  the  same 
measure  applied  to  steam  engines  has  come  to  be  universally  ap- 
plied to  the  boiler,  and  cannot  well  be  discarded.  In  consequence 
of  the  different  quantity  of  steam  necessary  to  produce  a  horse 
power,  with  different  engines,  there  has  been  great  need  of  an 
accepted  standard  by  which  the  amount  of  boiler  required  to 
provide  steam  for  a  commercial  horse  power  may  be  determined. 
This  standard,  as  fixed  by  Watt,  was  one  cubic  foot  of  water 
evaporated  per  hour  from  212°  for  each  horse  power.  This  was 
at  that  time  the  requirement  of  the  best  engines  in  use.  At  the 
present  time  Prof.  Thurston  estimates  that  the  water  required  per 
hour,  per  horse  power,  in  good  engines,  is  equal  to  the  constant 
200,  divided  by  the  square  root  of  the  pressure,  and  that  in  the 
best  engines  this  constant  is  as  low  as  150.  ^This  would  give  for 
good  engines  working  with  64  pounds. pressure,  25  pounds  w^ater,. 
and  for  the  best  engines  working  with  100  pounds,  only  15  pounds 
water  per  hourly  horse  power. 

The  extensive  series  of  experiments  made  under  the  direction 
of  C.  E.  Emery,  M.  E.,  at  the  Novelty  Iron  Works,  and  published 
by  Professor  Trowbridge,  show  that  at  ordinary  pressure,  and 
with  good  proportions,  non-condensing  engines  of  from  20  to  300 
horse  power  required  only  from  25  to  30  lbs.  water  per  hourly 
horse  power  in  regular  practice. 

The  standard,  therefore,  adopted  by  the  judges  at  the  Centen- 
nial Exhibition  of  30  lbs.  of  water  per  hour,  evaporated  at  70  lbs. 
pressure  from  100'  for  each  horse  power,  is  a  fair  one  for  both 
boilers  and  engines,  and  has  been  favorably  received  by  both  en- 
gineers and  steam  users.  But  as  the  same  boiler  may  be  made  to 
do  more  or  less  work,  with  less  or  greater  economy,  it  should  be 
also  required  that  the  rating  of  a  boiler  be  based  on  the  amount 
of  water  it  will  evaporate  at  a  high  economical  rate.  For  the 
purposes  of  economy,  the  heating  surface  should  never  be  less 
than  one  and  geneially  not  more  than  two  square  feet  for  each 
5,000  British  thermal  units  to  be  absorbed  per  hour,  though  this 
depends  somewhat  on  the  character  and  location  of  such  sur- 
face.- The  range  here  given  is  believed  to  be  sufficient  for  the 
different  conditions  in  practice,  though  a  far  greater  range  is 
frequently  employed.  Square  feet  of  heating  surface  is  no  cri- 
terion as  between  different  styles  of  boilers — a  square  foot  under 
some  circumstances  being  many  times  as  efficient  as  in  others — 
but  when  an  average  rate  of  evaporation  per  square  foot  has 
been  fixed  upon  by  experiment,  there  is  no  more  convenient  way 
of  rating  the  power  of  others  of  the  same  style. 

(To  be  Continued.) 


One  of  the  old  timers  in  Canadian  telegraphy  died  recentj-  in 
Hamilton,  in  the  person  of  Mr.  Charles  Jamieson,  a  lineman  on 
the  G.  N.  W.  He  entered  the  service  of  the  Montreal  Telegraph 
Company  about  1850,  and  about  1856  was  stationed  at  Prescott, 
from  where  he  removed  to  Hamilton  in  1857,  remaining  there  ever 
since.  He  worked  on  the  first  line  erected  in  Canada,  the  old 
Grand  Trunk.  His  death  was  caused  by  pneumonia,  arising  from 
exposure. 

The  escape  of  gas  has  always  been  a  source  of  loss  and  deteri- 
oration in  the  curing  of  champagne,  and  no  system  of  perfect 
air-tight  sealing  was  known.  Electricity  has  come  to  the  aid  of 
the  champagne  makers,  and  a  system  of  electrical  sealing  has 
been  discovered,  by  which  the  cork  and  part  of  the  neck  of  the 
bottle  are  covered  with  a  thin  laj'er  of  copper.  The  process  is 
simple  and  answers  its  puqiose  to  perfection.  It  can  be  extended 
to  the  sealing  of  all  kinds  of  bottles  and  jars. 
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7:30.  p.m.  J.  Fordyce,  President;  J.  Tuck,  Vice-President;  H.  T.  Flewel- 
ling,  Rec.  Secretary ;  J.  Gerry,  Fin. -Secretary  ;  Treasurer,  C.  J.  Jorden. 

Ottawa  Branch,  No.  7.  —  Meets  2nd  and  4th  Tuesday,  each 
month,  corner  Bank  and  Sparks  streets;  Frank  Robert,  President;  F. 
Merrill,  Secretary,  352  Wellington  Street. 

Dresden  Branch  No.  8. — Meets  every  2nd  week  in  each  month;  Thos. 
Merrill,  Secretary. 

Berlin  Branch  No.  9. — Meets  2nd  and  4th  Saturday  each  month  at 
8  p.  m.    W.  J.  Rhodes,  President ;  G.  Steinmetz,  Secretary,  Berlin  Ont.- 

Kingston  Branch  No.  10. — Meets  ist  and  3rd  Tuesday  in  each  month 
in  Eraser  Hall,  King  Street,  at  8  p.  m.  President,  S.  Donnelly  ;  Vice- 
President,  Henry  Hopkins;  Secretary,  J.  W.  Tandvin. 

Winnipeg  Branch  No.  ii.— President,  G.  M.  Hazlett ;  Recording 
Secretary,  J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

Kincardine  Branch  No  12. — Meets  every  Tuesday  at  8  o'clock,  in 
McCibbin's  Block.  President,  Daniel  Bennett;  Vice-President,  Joseph 
Lighthall  ;  Secretary,  A.  Scott. 

Wiarton  Branch  No.  13. — President,  Wm.  Craddock  ;  Rec.  Secre- 
tary. Ed.  Dunham. 

Peterborough  Branch  No.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month.  S.  Potter,  President;  C.  Robison,  Vice-President;  W. 
Sharp,  engineer  steam  laundry,  Charlotte  Street,  Secretary. 

Bkockville  Branch  No.  15.— President,  W.  F.  Chapman ;  Vice- 
President,  A.  Franklin  ;  Recording  Secretary,  Wm.  Robinson. 

Carleton  Place  Branch  No.  16.— President,  Jos.  McKay  Vice 
President,  Henry  Derrer  ;  Fin.  Secretary,  A.  M.  Schofield. 


ONTARIO  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


board  of  examiners. 
President,  A.  Ames,  -  -  Brantford,  Ont. 

Vice-President,  F.  G.  Mitchell       -       London,  Ont. 
Registrar,  A.  E.  Edkins  -  139  Borden  st. ,  Toronto. 

Treasurer,  R.  Mackie,       -  -  28  Napier  st. ,  Hamilton. 

Solicitor,  J.  A    McAndrews,  -  Toronto. 

Toronto— A.  E.  Edkin<=,  A.  M.  Wickens.  E.  J.  Phillips,  F.  Donaldson. 
Hamilton— P.  Stott,  R.  Mackie,  T.  Elliott. 

RANTFORD— A.  Ames,  care  Patterson  &  Sons. 
Ottawa — Thomas  Wesley. 

Kingston— J.  Devlin  (Chief  Engineer  Penitentiary),  J.  Campbell. 
London— F.  Mitchell. 
Niagara  Falls— W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to 
any  member  of  the  Board. 


The  sixth  year  of  publication  of  The  Electrical 
News  comes  to  a  close  with  the  present  number.  An 
index  to  the  contents  of  this  volume  is  presented  here- 
with. At  the  commencement  of  a  new  volume  and  a 
new  year,  we  may  have  a  few  words  to  say  with  regard 
to  the  progress  achieved.  Meanwhile,  we  heartily  extend 
to  every  reader  best  wishes  for  a  Happy  and  Prosper- 
ous New  Year. 


The  Grand  Trunk  Railway  has  adopted  the  block 
system  of  running  its  trains,  an  important  step,  but  one 
which  will  afford  much  satisfaction  to  its  patrons,  in 
that  it  provides,  if  faithfully  carried  out,  against  all 
possibility  of  accident  from  collisions,  either  front  or 
rear.  The  change  will  necessitate  the  employment  of  a 
large  additional  staff  of  telegraph  operators. 


A  conversation  which  the  writer  had  recently  with  a 
Toronto  man  who  had  just  returned  from  Europe,  goes 
to  show  that  in  "  Lunnon "  there  should  exist  the 
most  profitable  field  in  the  world  for  electric  lighting. 
The  atmosphere  i.s  described  as  being  at  times  so  thick 
with  fog  that  it  can  almost  be  cut  into  slices,  and  the 
stranger  who  ventures  beyond  his  doorstep  requires 
the  assistance  of  a  native  or  policeman  to  enable  him 
to  locate  himself. 
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The  Toronto  Globe  satirizes  thus  the  visionary  scheme 
of  the  Georgian  Bay  Power  Canal  promoters  :  "A  pro- 
ject is  on  foot  to  utilize  the  water  power  of  the  Humber 
River.  It  and  other  channels  drain  an  area  of,  by  the 
estimate,  562  square  miles.  The  yearly  rainfall  on  this 
is  about  twenty  inches,  and  if  it  were  all  caught  in  pails, 
buckets  and  barrels  and  carried  to  an  effective  situation, 
it  could  be  used  to  make  a  water  power  truly  g'igantic." 


Mr.  James  Milne  is  making-  a  great  success  of  the 
Electricity  Class  at  the  Toronto  Technical  School.  The 
present  membership  of  the  class  is  said  to  be  about  160. 
Mr.  Milne  is  the  only  teacher  at  the  school  who  has  had 
the  benefit  of  a  technical  school  training.  It  is  not  al- 
together surprising,  therefore,  that  possessed  of  this  ad- 
vantage, in  addition  to  excellent  natural  ability,  he 
should  have  proved  himself  to  be  exactly  the  right  man 
in  the  right  place. 


A  CURIOUS  fact  in  connection  with  the  growth  of 
electric  street  railways  was  brought  out  at  a  recent 
meeting  of  the  corporation  of  McGill  University  at 
Montreal.  The  deans  of  the  different  faculties  reported 
the  number  of  students  as  1193,  there  being  an  increase 
in  all  except  that  of  veterinary  science.  Dr.  McEachren 
explained  the  decrease  in  this  subject  by  the  fact  that 
the  displacement  of  horses  by  electricity  for  street  car 
purposes  had  greatly  reduced  the  business  of  veterinary 
surgeons. 

r  -The  London,  Ont. ,  Street  Railway  Co.,  after  the  in- 
/  troduction  of  electricity  on  their  lines,  adopted  a  some- 
what ingenious  means  to  surmount  a  difficulty  which 
confronted  them.  The  C  P.  R.  objected  to  the  street 
company  crossing  their  tracks,  and  the  permission  of 
the  Privy  Council  at  Ottawa  has  to  be  obtained,  which 
takes  time.  The  right  to  cross  with  horses  still  existed, 
so  the  cars  were  run  up  close  to  the  C.  P.  R. ,  where 
horses  were  attached  to  draw  them  across,  when  they 
proceeded  on  their  way  with  electricity. 


Perhaps  we  may  see  the  day  when  dynamos  will  be 
done  away  with  and  electrical  power  be  drawn  from 
nature's  huge  dynamo — the  earth.  Prof.  Bigelow,  of 
Washington,  suggests  the  idea  that  the  earth  acts  as 
the  armature  of  a  great  dynamo,  and  by  revolving  in 
the  sun's  magnetic  field  generates  the  so-called  earth 
currents  of  electricity.  Mr.  Lang  points  out  how,  by 
wrapping  the  earth  with  a  suitable  system  of  conduc- 
tors, power  could  be  obtained,  and  he  even  goes  into  a 
calculation  how  much  it  would  be.  The  only  difficulty 
is  the  enormous  cost  of  the  plant.  Perhaps  that  can 
ultimately  be  surmounted. 


The  Street  Railway  Review,  of  Chicago,  assumes 
responsibility  for  the  statement  that  the  ladies  of  Mon- 
treal ignored  their  American  sisters  who  attended  the 
recent  street  railway  convention.  Our  contemporary 
says  :  "  The  ladies  turned  out  in  good  force,  and  made 
the  best  of  the  situation  in  entertaining  themselves  ;  for 
as  usual  their  escorts  could  give  but  little  time.  One 
could  but  recall  the  glorious  hospitality  of  the  resident 
ladies  of  Washington,  Milwaukee,  Cleveland,  Buffalo, 
and  elsewhere."  What  have  the  Montreal  ladies,  or 
those  who  should  be  their  spokesmen,  to  say  in  answer 
to  the  charge  ?     It  can  at  least  be  said  that  the  attend- 


ance at  the  business  sessions  during  the  convention  was 
slim  enough  to  warrant  the  inference  that  the  delegates 
might  easily  have  found  more  time  to  devote  to  the 
ladies. 


The  Carmelite  Monastery  at  Niagara  Falls,  Ont.,  is 
trying  an  experiment  in  heating  by  electricity,  which 
will  be  watched  with  interest.  The  whole  building  will 
not  be  so  heated,  but  having  arranged  for  a  fixed 
amount  of  power,  all  of  which  is  not  required  for  other 
purposes,  the  surplus  is  to  be  employed  for  heating. 
Electricity  is  not  an  economical  agent  for  heating  so  far, 
and  is  used  on  street  cars  on  account  of  its  convenience, 
and  because  the  current  cuts  no  figure  in  the  railway's 
expense  account.  But  it  will  be  employed  at  the  mon- 
astery under  favourable  conditions,  and  the  result  will 
be  of  service  in  arriving  at  the  relative  cost  as  com- 
pared with  other  methods. 


It  seems  unfortunate  that  the  Association  of  Station- 
ary Engineers  should  have  been  organized  upon  the 
basis  of  a  fraternal  order,  with  all  the  paraphernalia  of 
a  secret  society — not  that  we  have  anything  to  say 
against  such  societies,  or  lodge-room  methods,  but  be- 
cause the  cumbersome  machinery  of  a  secret  society  is 
unnecessary  where  there  is  nothing  to  conceal.  Further, 
the  ceremonies  of  initiation,  etc. ,  cannot  always  be  car- 
ried out  in  an  impressive  manner,  in  which  case  they 
have  a  bad  effect  upon  those  who  take  part  in  them,  and 
they  occupy  time  which  might  better  be  devoted  to  the 
legitimate  purposes  of  the  organization.  The  associa- 
tion has  for  its  object  the  improvement  of  its  members 
in  their  chosen  calling,  and  this  is  not  helped  by  secret 
society  methods. 


An  application  is  before  the  United  States  Senate  for 
the  right  to  build  an  electric  railway  from  New  York  to 
Washington,  on  which  a  speed  of  one  hundred  miles  an 
hour  is  to  be  maintained,  which  really  means  one 
hundred  and  twenty  miles  an  hour  including  stoppages. 
The  Brott  system  is  to  be  employed,  in  which  the  cars 
run  upon  one  wheel  in  the  centre,  and  the  track  is  ele- 
vated about  two  feet,  except  at  r-oad  crossings,  where  it 
will  be  higher  to  allow  a  passage  underneath.  An 
absolutely  straight  line  is  required.  The  trolley  system 
is  employed  with  the  conductor  underneath.  An  ex- 
perimental line  of  thirty  miles  is  to  be  built  between 
Washington  and  Chesapeake  Bay.  There  seems  to  be 
no  reason  why  the  plans  of  the  projectors  should  not 
be  realized.  The  New  York  General  Electric  Co.  is 
prepared  to  guarantee  all  the  mechanism  required,  and 
to  maintain  a  speed  of  one  hundred  and  fifty  miles. 


At  the  recent  meeting  of  shareholders  of  the  Grand 
Trunk  Railway,  presided  over  by  the  new  president,  Sir 
Charles  Rivers  Wilson,  a  statement  was  presented 
showing  that  the  company  at  first  leased,  and  after- 
wards purchased  the  Belt  Line  Railway  encircling  the 
city  of  Toronto,  constructed  some  five  or  six  years  ago, 
and  that  after  having  invested  nearly  half  a  million  dol- 
lars, had  found  that  they  were  unable  to  operate  the 
line  at  a  profit  and  had  decided  for  the  present  at  least 
to  allow  it  to  stand  idle.  It  seems  to  us  that  this  line, 
if  equipped  as  an  electric  trolley  route,  might  profitably 
be  handled  by  the  Toronto  Street  Railway  Company. 
The   road  rims  through  one  of  the  most  picturesque 
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routes  in  America,  and  might  be  made  a  very  profitable 
pleasure  road.  It  certainly  cannot  be  made  to  pay  as 
a  steam  road,  or  for  ordinary  passenger  and  freight 
business,  but  as  a  pleasure  road,  in  summer  at  least, 
we  believe  it  could  be  made  a  paying  adjunct  to  the 
already  profitable  city  system. 


The  secondary  wiring  system  supplied  by  a  central 
station,  is  a  very  important  feature  of  the  whole,  and 
should  be  so  regarded  by  the  manager.  There  is  a 
practice  allowed  in  some  of  the  medium  sized  towns 
that  cannot  be  too  strongly  condemned.  It  is  allowing 
any  wiring  contractor  who  sets  up  in  business,  to  take 
contracts  for  wiring  houses,  etc.,  without  reference  to 
his  experience,  or  antecedents,  and  without  exercising 
any  kind  of  supervision  over  his  work.  It  certainly 
does  not  require  any  great  amount  of  training  to  fit  a 
man  to  do  the  mere  installing  work.  A  handy  man 
who  can  use  saw,  screwdriver  and  pliers,  can,  without 
any  difficulty,  become  a  good  wireman  in  a  very  few 
weeks,  if  he  works  at  first  with  an  expert  ;  but  this  is 
by  no  means  all  that  should  be  expected  of  a  contrac- 
tor who  is  to  design  the  entire  lighting  system  of  a 
large  residence,  store,  church  or  theatre.  Such  an  in- 
stallation is  a  small  lighting  system,  and  should  be  laid 
out  with  as  great  attention  to  the  location  of  centres  of 
distribution  and  drops  at  various  points  as'is  absolutely 
necessary  in  the  design  of  the  primary  system  in  the 
streets.  It  seems  usual  to  allow  a  drop  of  two  per  cent, 
in  interior  wiring  between  the  transformer  and  the 
lamps.  It  is  evident  that  with  a  margin  of  two  volts  on 
a  100  volt  lamp,  it  is  quite  possible  to  so  wire  that  the 
first  lamp  will  receive  the  full  pressure  without  any  drop, 
while  another  will  not  get  enough,  and  so  on,  but  that 
if  a  little  attention  is  paid  to  laying  out  the  system,  all 
the  lamps  will  get  the  same  pressure  within  a  small 
fraction  of  a  volt.  This  is  only  possible  by  establishing 
centres,  and  running  mains,  feeders  and  branches.  An- 
other important  matter  is,  that  however  carefully  a 
primary  system  is  laid  out,  it  is  impossible  to  have  just 
the  same  pressure  at  all  points,  and  therefore  it  may  so 
happen  that  the  above  two  per  cent,  allowance  is  either 
too  high  or  too  low,  by  one  volt.  At  a  point  close  to  a 
main  or  branch  centre  of  distribution  the  pressure  will 
be  greater  than  at  another  point  some  considerable  dis- 
tance away,  and  the  interior  allowance  should  be  in  pro- 
portion. Two  cases  that  came  quite  recently  under  the 
notice  of  the  writer  will  illustrate  the  above  remarks. 
In  one  town  where  considerable  extensions  were  being 
made  to  the  plant,  two  distinct  wiring  contractors  were 
working  independently.  Some  discrepancy  having  been 
observed,  investigation  showed  that  one  was  allowing 
two  per  cent,  drop,  while  the  other  was  allowing  "  no 
drop  at  all  "  i.  e.,  was  putting  in  such  large  wire  as  to 
have  practically  none.  The  result  must  be  plain  to  any- 
one. In  the  second  case,  two  men  undertook  to  wire 
all  the  secondary  system,  and  general  dissatisfaction 
ensued.  They  had  no  experience  in  laying  out  work, 
and  the  pressures  at  the  lamps  were  most  various  ;  in 
one  case  three  lamps  in  different  rooms  had  pressures 
varying  by  five  volts  among  themselves.  Central 
station  men  may  think  it  is  none  of  their  business,  and 
that  if  customers  choose  to  engage  outsiders  to  do  the 
work  they  must  take  the  consequences.  This  is  quite 
so,  but  at  the  same  time  the  central  station  feels  the  re- 
sult of  the  poor  service  at  the  consumers'  lamps.  Ail 
work  undertaken  by  outside  contractors  should  be  ap- 


proved of  by  the  central  station  manager  before  being 
done,  and  no  contractor  should  be  permitted  to  do  any 
who  cannot  furnish  satisfactory  evidence  of  being  com- 
petent to  design  and  lay  out  work  properly. 


A  MATTER  that  is  of  considerable  importance  to 
electrical  men,  and  that  receives  much  less  atten- 
tion than  it  deserves,  is  the  wattage  of  lamps.  The 
manufacture  of  incandescent  lamps  has  been  closely 
studied  for  several  years  now,  and  the  many  various 
factors  that  influence  in  greater  or  less  degree  their  ex- 
cellence are  well  known.  Lamps  can  be  manufactured, 
indeed,  to  conform  to  almost  any  required  conditions  ; 
and  the  conditions  of  operation  in  different  central 
stations,  or  isolated  plants,  are  so  different  from  each 
other  sometimes  as  to  require  different  lamps  to  produce 
sensibly  the  same  results.  In  a  large  area  of  supply, 
for  instance,  when  distribution  is  by  the  direct  current, 
and  where  plenty  of  copper  can  be  placed  for  feeders 
and  pressure  regulators  and  so  on,  it  is  expedient  to 
use  high  efficiency  lamps,  two  and  a  half  to  three  watts 
per  candle  power.  The  requirement  of  this  kind  of 
lamp  is,  that  the  extreme  range  of  variation  in  pressure 
to  which  it  shall  be  subjected  shall  be  very  small  ;  and 
this  of  course  can  be  arranged  when  the  business  of  the 
station  is  so  large  as  to  permit  of  the  use  of  heavy  feed- 
ers, and  the  allowance  of  very  small  drops.  But  on  the 
other  hand,  a  small  area,  where  distribution  is  by  means 
of  alternating  currents,  with  individual  transformers 
placed  feeding  into  small  installations  of  lamps,  without 
the  intervention  of  secondary  mains,  is  very  much  bet- 
ter served  by  the  use  of  lamps  of  a  higher  wattage — 
three  and  a  half  to  four  watts  per  candle.  No  matter 
how  carefully  the  primary  system  is  laid  out,  the  trans- 
former itself,  owing  to  the  unavoidable  imperfections  of 
its  design  and  construction,  will  introduce  a  variation 
in  the  pressure  on  its  secondaries  that  will  react  more 
or  less  unfavorably  on  the  lamps.  Now,  as  a  lamp 
becomes  more  and  more  efficient,  i.  e.,  takes  less  watts 
per  candle,  it  absolutely  requires  a  more  and  more  close 
pressure  regulation  ;  and  conversely,  a  less  efficient 
lamp  will  not  be  so  periodically  affected  by  a  large  range 
of  variation.  If  a  transformer  be  used  that  varies  three 
volts  per  cent,  between  no  load  and  full  load  (a  by  no 
means  unusual  amount),  then  a  lamp  of  quite  three  and 
a  half  watts  per  candle  should  be  used  ;  for  if  a  three 
watt  or  less  be  used  the  range  of  variation  will  intro- 
duce great  depreciation  and  consequent  shortness  of 
life  ;  whereas  a  lamp  of  larger  wattage  will  stand  more 
rough  usage.  With  a  transformer  giving  a  drop  of  one 
per  cent,  (which  is  done  by  the  best  makes)  a  higher 
efficiency  lamp  may  be  used,  with  a  consequent  gain  in 
transformer  and  machine  capacity.  A  machine  con- 
structed for  50  kilowatts  will  give  a  capacity  of  twelve 
hundred  and  fifty  2^  watt  lamps  ;  of  one  thousand'  3 
watt  lamps  ;  and  of  eight  hundred  4  watt  lamps  ;  but 
to  use  these  1250  high  efficiency  lamps  it  is  necessary  to 
have  the  entire  primary  system  carefully  laid  out  ;  to 
use  none  but  the  highest  class  transformers  ;  and  to  put 
in  secondary  mains  throughout.  It  might  be  incident- 
ally pointed  out  that  this  gain  in  lamp  capacity  is  a 
strong  argument  in  favor  of  using  none  but  the  very 
highest  class  apparatus,  and  of  exercising  the  greatest 
care  in  calculating  a  wiring  system.  Reduced  to  arith- 
metic the  gain  is  something  as  follows  :  Using  zy^,  watt 
lamps  instead  of  4  watt  gains  420  lamps  ;  these  at  $5  per 
annum  bring  in  an  income,  additional,  of  $2,100.  This 
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will  mean  a  net  yain  of  about  $1,300  per  annum  ; 
against  which  must  be  placed  the  additional  cost  of  Ai 
transformers  over  second  rate  ones,  perhaps  loc.  per 
lig'iit,  and  the  cost  of  remodelling  the  entire  wiring  sys- 
tem -  probably  an  expenditure  of  less  than  $1,000  would 
suffice  to  make  all  the  necessary  changes  and  improve- 
ments, and  this  investment  would  bring  a  yearly  inter- 
est of  at  least  100  per  cent.  Central  station  men  would 
do  well  to  overhaul  their  entire  plant,  and  see  whether 
great  improvements  might  not  be  effected  as  above. 


We  wish  to  point  out  that  the  credit  for  the  design 
and  construction  of  the  new  electric  locomotive  now  in 
successful  operation  on  the  B.  &  O.  at  Baltimore,  was 
by  a  slip  of  the  pen  attributed  to  the  Westinghouse  Co. 
instead  of  to  the  General  Electric  Co.  The  error  would 
of  course  be  generally  understood,  the  pioneer  work  of 
the  General  Electric  Co.  in  the  field  of  heavy  electric 
locomotives  having  been  closely  followed  by  the  electrical 
public  generally.  The  arrangement  recently  announced 
between  the  Baldwin  and  Westinghouse  Companies  is 
we  believe  due  to  the  desire  of  the  latter  company  to 
follow  their  great  rival  into  a  field  which  has  now  been 
shown  by  the  success  of  the  Baltimore  locomotives  to 
possess  immense  and  immediate  possibilities. 


ELECTRIC  LIGHTING  IN  TORONTO. 

Some  important  developments  are  about  to  take  place 
in  the  electric  lighting  situation  in  Toronto.  The  Tor- 
onto Electric  Light  Company  is  about  to  increase  its 
capital  stock  from  $500,000  to  $700,000.  The  object 
of  this  increase  in  capital  is  to  enable  the  Company  to 
improve  its  equipment,  and  to  engage  in  incandescent 
as  well  as  arc  lighting. 

The  Company  have  received  tenders  for  the  construc- 
tion of  two  vertical  high  pressure  condensing  engines, 
each  to  have  a  capacity  of  1,800  horse  power,  and  to  be 
operated  at  a  speed  of  100  revolutions  per  minute. 
Each  of  these  ^engines  will  have  two  large  fly  wheels 
from  which  power  will  be  transmitted  by  means  of  36- 
inch  belts,  to  four  generators,  each  having  a  capacity 
of  12,000  lights. 

In  order  to  test  the  claims  made  on  behalf  of  the 
monocyclic  and  three  phase  systems,  it  is  proposed  to  in- 
stall one  generator  of  each  system,  and  thus  put  the 
question  to  a  practical  test. 

There  is  at  present  a  large  section  of  the  city  which 
is  not  reached  by  the  mains  of  the  Toronto  Incandescent 
Light  Company,  and  it  is  the  intention  of  the  Toronto 
Company  to  first  supply  these  districts.  They  believe 
that  by  means  of  the  over-head  alternating  system,  they 
can  successfully  compete  with  gas,  even  at  the  reduced 
rate  of  90  cents  per  thousand  feet,  at  which  price  it  is 
likely  to  be  supplied  in  the  near  future,  as  a  result  of  the 
decision  recently  given  in  the  Courts  against  the  Con- 
sumers' Gas  Company.  Gas  at  90  cents  per  thousand 
feet  is  about  equal  to  incandescent  light  at  half  a  cent 
per  light  per  hour,  and  this  is  the  price  which  the  Toronto 
Company  propose  to  charge. 

The  Company  point  to  the  fact  that  Ottawa,  with  a 
population  of  about  50,000,  has  installed  one  incandes- 
cent lamp  for  every  unit  of  population,  and  there  are 
probably  in  daily  operation  in  that  city  not  less  than  20,- 
000  lights.  The  capacity  of  the  Toronto  Incandescent 
Light  Company's  station  is  said  to  be  about  20,000 
lights,  and  it  is  believed  that  this  limit  has  well  nigh 


been  reached  at  the  present  time.  If  electric  light  can 
be  supplied  to  all  parts  of  the  city  at  a  price,  little,  if 
any,  in  advance  of  gas,  it  should  be  possible  to  much 
more  than  double  the  number  of  lights  at  present  in  use, 
taking  into  account  that  the  population  of  the  city  is 
about  200,000. 

It  is  also  the  intention  of  the  Toronto  Electric  Light 
Company  to  greatly  improve  their  arc  lighting  station. 
They  propose  to  substitute  for  the  present  building  a 
new  fire  proof  structure.  The  new  building  will  be  con- 
structed entirely  of  brick  and  iron,  and  the  window 
openings  will  be  so  placed  as  not  to  expose  the  structure 
to  danger  from  fire  from  surrounding  buildings.  It  is 
proposed  to  bring  the  wires  into  the  new  building  through 
terra  cotta  conduits  and  an  iron  tower.  The  switch- 
board will  be  in  the  form  of  panels,  having  an  iron 
frame,  and  the  instruments  mounted  on  slate.  Mr. 
Wright,  manager  of  the  Company,  points  out  that  the 
building  when  constructed  will  be  in  every  sense  fire 
proof.  To  use  his  own  words,  "there  will  not  be  a 
piece  of  wood  as  large  as  a  lead  pencil  used  in  the  con- 
struction of  the  building,  so  that  with  non-inflammable 
contents,  there  will  be  nothing  to  burn."  It  is  intended 
to  substitute  a  number  of  dynamos  of  large  capacity, 
— say  125  lights — for  the  machines  at  present  in  use, 
which  have  a  capacity  of  only  35  to  40  lights.  The  new 
building  will  be  erected  outside  the  present  structure, 
which  will  afterwards  be  pulled  down.  It  is  the  purpose 
to  proceed  immediately  with  the  carrying  out  of  the  above 
mentioned  improvements. 


REGULATION  OF  WATER  DRIVEN  ELEC- 
TRICAL PLANTS. 

During  the  discussion  which  followed  the  reading  of 
Mr.  Dion's  paper  at  the  recent  Convention  of  the  Cana- 
dian Electrical  Association  at  Ottawa,  a  number  of 
delegates  asked  for  information  which  would  show  the 
exact  benefit  to  be  derived  in  the  matter  of  better  regu- 
lation, from  exciting  generators  by  separately  driven 
exciters.  No  figures  were  then  at  hand,  but  we  have 
since  received  some  information  which  will  probably  be 
of  interest  to  many  of  our  readers.  The  Ottawa  Elec- 
tric Railway  Company,  at  whose  power  house  separate 
exciters  is  carried  out  with  such  beneficial  results,  made 
the  following  experiment  before  definitely  deciding  to 
install  a  special  turbine  for  exciting  purposes. 

Two  400  h.  p.  generators,  driven  from  the  same 
countershaft,  running  at  the  same  speed  and  voltage, 
and  being  practically  alike  in  every  particular,  were 
selected  to  make  the  test.  Both  were  self  exciting,  but 
the  field  circuit  of  one  of  them  was  temporarilv  con- 
nected to  a  generator  driven  from  another  water  wheel. 
On  both  gates  water  wheels  were  securely  set  so  that 
the  amount  of  water  supply  could  not  vary,  and  the 
field  charges  of  the  two  generators  were  adjusted  till 
the  diff"erence  of  potential  at  the  brushes  of  each  gener- 
ator was  500  volts.  A  load  of  200  amperes  was  thrown 
on  the  self  excited  generator  and  the  voltage  fell  from 
500  to  250  volts  in  about  five  seconds.  The  load  was 
then  removed  and  as  soon  as  the  speed  of  the  machinerv 
again  reached  the  normal  point,  the  load  was  thrown  on 
the  separately  excited  generator.  The  E.  M.  F.  this 
time  only  came  down  to  450  volts.  Several  other  ex- 
periments were  carried  out  along  the  same  lines  as  this 
one  and  all  showed  conclusively  the  wisdom  of  makino- 
the  proposed  change  from  self  tp  separate  exciting. 
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ELECTRIC  PLANT  AT  THE  NEW  UNION 
STATION,  TORONTO. 

Bv  the  courtesy  of  Mr.  Walter  Fuller,  electrician  in 
charge,  and  Mr.  Alexander  Storer,  chief  engineer,  a 
representative,  of  the  Electrical  News  was  recently 
given  the  opportunity  of  inspecting  the  steam  and  elec- 
tric plant  at  the  new  Union  Depot,  Toronto.  This  plant 
is  located  in  the  basement  of  the  new  building  recently 
erected  immediately  south  of  Front  street. 

The  engine  and  dynamo  rooms  are  extremely  well 


by  which  means  the  smoke  is  consumed.  The  power 
required  for  the  automatic  feeding  device  is  supplied  by 
a  I  horse  power  automatic  engine  attached  to  the  end 
of  the  furnace. 

Screenings  are  exclusively  employed  for  fuel.  This 
fuel  is  brought  into  the  lane  on  the  west  side  of  the 
building  and  dumped  through  a  coal  hole  into  the  proper 
place  in  the  boiler  room.  It  is  then  loaded  on  a  wheel- 
barrow, and  by  means  of  a  compressed  air  hoist,  the 
barrow,  fuel  and  fireman  are  lifted  to  an  iron  platform 
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Eluctrh-;  Light  Plant  at  New  Union  Station,  Toronto. — Diagram  of  Switchboard. 


lighted  from  windows  opening  on  a  lane  on  the  west 
side  of  the  building.  The  floors  are  of  concrete,  and 
everything  about  the  place  is  clean  and  cheerful.  There 
are  three  Babcock  &  Wilcox  boilers — one  of  1S6  horse 
power,  and  two  of  93  horse  power.  These  boilers  are 
fitted  with  Murphy  automatic  stokers,  and  are  the  first 
furnaces  installed  in  C"anada  in  connection  with  which 
these  stokers  are  employed. 

The  fuel  is  fed  into  a  hopper  from  which  it  descends 
into  a  magazine,  and  from  thence  is  automatically  fed 
into  the  fire.    Cold  air  is  admitted  just  above  the  coal, 


at  the  top  of  the  furnace,  where  the  contents  of  the  bar- 
row are  dumped  into  the  hoppers  already  mentioned. 
By  means  of  this  compressed  air  hoist  the  ashes  which 
come  from  the  furnace  are  also  lifted  in  buckets  through 
another  coal  hole  into  the  lane,  where  they  are  dumped 
into  carts.  This  compressed  air  hoisting  apparatus  is 
in  use  at  many  points  on  the  line  of  the  Grand  Trunk 
Railway,  and  was  manufactured  at  the  Company's  works 
at  Point  St.  Charles.  The  compressed  air  is  pumped 
into  a  reservoir  suspended  from  the  ceiling. 

Turning  now  to  the  steam  and  water  apparatus,  all 
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returns  come  back  from  the  south  side  station  and  the 
new  station  to  a  return  tank  from  which  they  are  pumped 
ag'ain  to  the  boiler.  The  pumps  for  this  purpose  were 
also  made  at  the  Grand  Trunk  Company's  works  at 
Point  St.  Charles.  The  quantity  of  water  is  regulated 
by  an  automatic  governor  which  shuts  off  the  steam  at 
g-iven  points.  On  account  of  the  distance  to  which  the 
steam  has  to  be  forced  to  the  south  side  station,  the  re- 
turn water  is  cold  when  it  gets  to  the  pump,  in  conse- 
quence of  which  it  is  forced  through  exhaust  heaters 
before  going  into  the  boilers.  The  elevators  in  the 
building  are  hydraulic,  and  after  the  water  has  done  its 
work  at  the  elevators  it  Is  pumped  back  again  into  the 
pressure  tank  by  a  Northey  pump,  14  x  8^4  x  12  inches, 
fitted  with  a  Fisher  governor.  In  order  to  get  the  right 
quantity  of  air  into  the  pressure  tank,  the  air  is  taken 
from  the  air  reservoir  above  referred  to.  In  case  of  ac- 
cident to  the  pump,  the  city  pressure  can  be  employed 
to  run  both  passenger  and  baggage  elevators. 

There  are  two  Robb-Armstrong  high  speed  engines 
of  80  horse  power  each,  fitted  with  automatic  oilers. 
The  exhaust  steam  from  these  engines  is  used  to  heat 
the  buildings.  The  steam  pipe  to  each  engine  is  4  inches 
in  diameter,  and  the  exhaust  pipe  5  inches.  Should  the 
engine  get  a  dose  of  water,  automatic  valves  are  im- 
mediately released,  by  means  of  which  the  water  is  got 
rid  of.  Mr.  Storer,  the  engineer  in  charge,  is  an  old 
employee  of  the  Grand  Trunk  Company,  and  is  well 
qualified  for  the  position  he  now  occupies. 

Coming  now  to  the  electric  plant,  about  2,000  lights 
have  been  installed,  forty  of  which  are  arc  lights.*  For 
the  operation  of  these  lights  two  Canadian  General 
Electric  generators  are  employed.  Both  arc  and  incan- 
descent lights  will  be  run  oflF  the  same  generator.  By 
means  of  a  triple  pole  switch  the  current  can  be  obtained 
from  the  Incandescent  Light  Company's  system,  in  case 
of  accident  to  the  generators  or  when  repairs  have  to  be 
made.  The  building  is  wired  for  both  the  two  and  three 
wire  systems.  The  switchboard  consists  of  green  slate 
panels,  on  which  are  mounted  two  Weston  volt  meters, 
two  ammeters,  sixteen  3  pole  switches,  two  2-wire 
dynamo  switches,  one  break-down  switch  and  two  pilot 
lamps.  A  diagram  of  the  switchboard  is  presented  here- 
with, and  will  enable  the  reader  to  trace  the  connections. 

The  handsome  general  waiting  room  of  the  new  station 
will  contain  a  250  light  fixture,  and  the  main  corridor 
leading  from  Front  street  a  60  light  fixture.  The 
cut-outs  are  arranged  in  clusters  on  each  floor,  the  lights 
on  each  floor  being  controlled  at  the  switchboard. 

The  generating  plant  is  not  only  designed  to  light  the 
buildings,  but  to  furnish  current  for  the  new  electric 
signal  system  which  the  company  now  has  under  con- 
struction. The  switches  and  semaphores  will  be  lighted 
by  incandescent  lamps  placed  inside  of  discs  carrying 
colored  glasses,  which  revolve  around  the  stationary 
lamp  and  display  the  diff"erent  signals.  The  disc  lights 
are  operated  by  lead  covered  underground  wires,  and 
each  light  has  an  independent  cut-out.  As  lead  covered 
wire  of  sufficiently  small  diameter  could  not  be  procured 
for  this  work,  the  difficulty  was  got  over  by  drawing 
No.  14  wire  through  a  quarter-inch  lead  pipe,  the  space 
surrounding  the  wire  being  filled  in  with  compound. 
The  string  by  means  of  which  the  wire  was  drawn 
through  was  blown  through  the  pipe  by  means  of  an 
air  pump.  This  is  believed  to  be  the  first  instance 
Canada  in  which  electric  lights  are  used  in  switches  and 
semaphores  from  an  underground  circuit.     In  case  of 


accident  the  incandescent  lamps  within  the  revolving 
discs  can  be  taken  out  and  lanterns  put  in  their  place. 

It  can  readily  be  seen  that  the  installation  of  such  a 
system  as  this  necessarily  involved  much  time  and 
labor  even  under  the  most  favorable  circumstances,  but 
in  the  present  case  progress  was  rendered  extremely 
slow  owing  to  the  fact  that  the  electrical  work  could  not 
be  pushed  forward  more  speedily  than  construction  in 
other  departments.  Owing  to  these  circumstances,  the 
whole  of  the  present  year  has  been  occupied  in  bringing 
the  work  to  its  present  state  of  completion.  The  Com 
pany  purchased  its  own  apparatus  and  materials,  leaving 
in  the  hands  of  Mr.  Fuller  the  carrying  out  of  the 
work,  which  has  been  done  in  a  highly  creditable  man- 
ner. 


PERSONAL. 

Mr.  PVancis  John  Bolger,  C.  E.,  of  Lindsay,  died  \ov.  3rd, 
ag-ed  61. 

Mr.  Nelson  Smith,  formerly  of  Ottawa,  has  been  appointed  en- 
gineer of  the  new  Alexandria  waterworks. 

Mr.  John  Starr,  who  sold  the  first  T.H.  apparatus  in  France,  is 
now  a  general  dealer  in  supplies  at  Halifax. 

Mr.  T.  Ahearn,  the  well-known  electrician  of  Ottawa,  and  fam 
ily,  have  gone  for  a  trip  around  the  world. 

Mr.  Joseph  Wetzler,  editor  of  the  Electrical  Engineer,  was 
married  at  Delmonico's,  New  York,  on  Oct.  30th. 

Mr.  I.  B.  Britton,  late  manager  and  superintendent  of  the 
Trenton,  Ont.,  Electric  Co.,  has  gone  to  Cleveland,  Ohio. 

Mr.  J.  J.  Franklin,  late  superintendent  of  the  Toronto  Railway, 
but  now  of  Jersey  City,  has  returned  t6  Toronto  for  the  winter. 

Mr.  W.  McKenzie,  president  of  the  Toronto  Railway  Co.,  accom- 
panied Sir  Wm.  Van  Home,  of  the  C.  P.  R.,  on  his  recent  trans- 
continental trip. 

Mr.  Geo.  M.  Cole  and  Mr.  A.  E.  Reynolds,  both  Brockville, 
Ont.,  boys,  are  manager  and  secretary  respectively  of  the  Platts- 
burg,  N.  Y.,  Light,  Heat  and  Power  Co. 

Mr.  Charles  Aire  has  resigned  the  road  superintendency  of  the 
Ottawa  Electric  Railway  to  take  the  management  of  the  Ot- 
tawa Transfer  Co.    He  is  succeeded  by  Mr.  B.  F.  Shaw. 

Mr.  W.  McCulloch,  of  the  Canadian  General  Electric  Company, 
has  gone  to  Prince  Albert  to  install  new  plants  for  the  Hudson 
Bay  Company,  and  the  Prince  Albert  Light  and  Power  Company. 

A  double  wedding  took  place  at  92  Wilton  Ave.,  Toronto,  re- 
cently. When  Misses  Lillian  and  Nellie  Broomhall  were  married 
to  Mr.  Arthur  Arkhill,  contractor,  and  Mr.  Arthur  M.  Brodie, 
electrician. 

Mr.  J.  H.  Meikle,  jr.,  of  Morrisburg,  Ont.,  who  has  been  en- 
gaged in  electrical  engineering  in  Brooklyn,  N.  Y.,  has  left  for 
Bui  wago,  Matabeleland,  South  Africa,  in  the  interest  of  a  big 
American  firm  that  has  secured  a  large  electric  light  contract  in 
that  place. 

Mr.  W.  M.  Peterkin,  of  the  Toronto  Incandescent  Light  Co., 
is  dead,  aged  74.  He  was  born  in  Aberdeen,  came  to  Toronto  in 
1850,  was  with  the  old  Royal  Canadian  Bank  and  the  wholesale 
dry  goods  firm  of  Shaw,  Turnbull  &  Co.  before  entering  the  ser- 
vice of  the  Light  Co. 


The  extensive  shafting  and  expensive  belting  in  the  government 
printing  office  at  Washington  is  giving  way  to  an  electrical  equip- 
ment. Much  of  the  work  hitherto  done  by  steam  will  be  accom- 
plished by  electric  motors.  By  the  substitution  of  electric  light 
for  gas  it  is  expected  a  saving  of  $1,200  a  month  will  be  effected. 

The  Canadian  General  Electric  Scientific  Club  was  recently 
formed  at  Peterboro.  with  the  following  officers  :  Hon.  president, 
Mr.  F.  NichoUs  ;  Hon.  vice-president,  Mr.  S.  Stephens  ;  president, 
Mr.  W.  L.  Cathwaith  ;  vice-president,  Mr.  R.  E.  Layfield  ;  Secre- 
tary, Mr.  W.  A.  Brundrette  ;  treasurer,  Mr.  J.  F.  Hedenberg  ; 
managing  committee,  Messrs.  W.  Robinson,  C.  Robertson,  W. 
W.  Stone,  F.  A.  Shannon  and  H.  L.  Knowles.  Its  aims  are  the 
promotion  of  scientific  researches  in  the  interests  of  electricity, 
and  the  establishment  of  social  intercourse  and  harmony  between 
the  electrical  staff  and  foreman  of  the  Canadian  General  Electric 
Co  s  works. 
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NINETY  MILES  AN  HOUR. 

Ninety  miles  an  hour,  and  not  by  electricity, 
either,  is  what  is  promised  by  means  of  a  steam 
locomotive  being  built  at  the  Baldwin  Locomotive 
Works  in  Philadelphia,  to  the  order  of  Mr.  W.  J.  Hol- 
mon,  an  old  railway  man  and  inventor,  of  Minneapolis, 
Minnesota.  The  mechanical  principle  on  which  it  works 
is  very  simple  and  its  application  does  for  a  locomotive 
what  a  bicycle  accomplishes  for  a  man— increases  his 
speed  without  extra  exertion. 

The  device  is  what  is  known  as  a  speeding  truck. 
The  engine  is  just  like  an  ordinary  locomotive,  with 
driving  wheels  5  feet  in  diameter,  but  it  will  be  placed 
on  friction  geared  trucks  instead  of  resting  on  the  rails, 
being  thereby  raised  some  30  inches.  The  driving 
wheels  rest  upon  and  between  two  small  wheels, 
which  in  turn  rest  upon  and  between  three  similar 
wheels,  which  rest  on  the  rails.  When  the  driving 
wheels  turn  they  impart  by  friction  a  rotary  motion,  in 
the  opposite  direction,  to  the  wheels  on  which  they  rest, 
and  these  in  turn  cause  to  revolve,  in  the  same  direction 
as  the  drivers,  the  wheels  which  rest  on  the  rails.  The 
speed  is  thus  multiplied  till  it  is  just  double  that  of  the 
drivers,  so  that  if  they  are  running  at  a  45  miles  an 
hour  gait  the  engine  will  be  propelled  at  a  speed  of  90 
miles. 

An  experiment  was  recently  made  with  an  ordinary 
locomotive,  mounted  on  Holmon  trucks,  over  a  branch 
of  the  Northern  Pacific  Railway,  when  a  speed  of  80 
miles  an  hour  was  easily  attained.  It  is  expected,  when 
the  engine  now  being  built  is  completed,  the  trip  be- 
tween New  York  and  Philadelphia  can  be  made  in  an 
hour.  Very  little  has  been  said  about  the  invention, 
and  the  latter  run  is  intended  to  be  its  formal  intro- 
duction. 

The  inventor  claims  another  advantage  besides  speed. 
By  the  distribution  of  the  weight  of  the  locomotive  on 
so  many  more  wheels  he  says  the  wear  and  tear  of  the 
track  will  be  greatly  reduced. 

The  success  or  failure  of  this  new  engine  will  be 
watched  with  much  interest,  as  upon  it  may  depend  to 
a  considerable  extent  the  substitution  of  electricity  for 
steam  on  our  railways. 


Prof.  W.  C.  Unwin.'  His  position  necessitated  frequent  visits  to 
the  works  of  the  Westinghouse  Electric  Company,  at  Pittsburg, 
where  he  was  brought  into  touch  with  Mr.  Westinghouse  and 
Vice-President  Bannister,  the  result  being  an  offer  from  these 
gentlemen  to  connect  himself  with  the  Westinghouse  Company, 
which  offer  was  accepted.  From  Jan.  i,  1893,  until  July  i,  1895, 
he  was  located  at  Philadelphia  as  engineer  for  the  Westinghouse 
Company,  after  which  period  he  took  his  present  position  with  the 
Electric  Storage  Battery  Company.  Mr.  Childs'  business  experi- 
ence having  covered  only  about  four  years,  the  fact  that  his  con- 
nections have  always  been  of  a  prominent  character  and  came  to 
him  unsolicited,  testifies  abundantly  to  the  excellence  of  his 
natural  ability.  Personally  he  is  one  of  the  most  pleasant  of  men 
and  is  possessed  of  social  characteristics  which  make  and  hold 
friends.  In  business  he  is  quick  in  determination  and  prompt  in 
action,  and  concentrates  his  fullest  force  and  energy  upon  every 
undertaking.  These  characteristics  have  undoubtedly  gained  for 
him  the  enviable  positions  he  has  held  and  led  to  his  present  con- 
nection with  the  Electric  Storage  Battery  Company,  for  which  he 
is  doing  a  most  successful  business  in  New  England,  and  which 
corporation  may  be  congratulated  upon  having  such  an  able  re- 
presentative. Mr.  Childs  is  a  member  of  the  American  Institute 
of  Electrical  Engineers,  the  American  Society  of  Mechanical  En- 
gineers, the  Canadian  Society  of  Civil  Engineers,  the  Institution 
of  Electrical  Engineers,  of  London,  and  the  London  Physical 
Society,  and  is  Honorable  Councillor  of  McGill  University. 


A  CANADIAN'S  SUCCESS  ABROAD. 

Prompted  by  the  pride  which  we  always  feel  in  the  success 
achieved  by  Canadians,  The  Electrical  News  takes  pleas- 
ure in  reproducing  from  a  recent  number  of  the  Electrical 
World,  the  following  sketch  of  the  successful  career  of  one  of  our 
young  countrymen  : — 

Mr.  Arthur  E.  Childs,  New  England  manager  of  the  Electric 
Storage  Battery  Company,  a  conspicuous  representative  of  the 
younger  element  which  has  admittedly  contributed  in  large  degree 
all  along  to  the  advancement  and  success  of  elecrical  industries, 
was  born  in  Montreal,  Canada,  in  1865.  After  having  obtained 
all  possible  advantages  in  the  public  schools  he  entered  McGill 
University,  confining  his  studies  there  particularly  to  mechanical 
engineering  for  four  years  and  graduating  in  1888  with  the  degree 
of  Bachelor  of  Science.  During  his  term  at  McGill  University 
four  months  of  each  year  were  spent  in  the  machinery  department 
of  the  Grand  Trunk  Railway  Company,  thus  securing  for  Mr. 
Childs  a  practical,  mechanical  knowledge.  In  September  1888, 
he  went  to  London,  England,  entering  the  Central  Institute  of 
Technology,  which  is  now  affiliated  with  the  Royal  College  of 
.Science,  graduating  from  there  in  1891  with  the  degree  of  Elec- 
trical Engineer.  Returning  to  Canada,  Mr.  Childs  commenced 
his  business  career  in  charge  of  the  experimental  and  testing  de- 
partments of  the  Canadian  Edison  Company,  at  Pelerboro',  Onl., 
where  he  remained  about  one  year.  He  left  this  company  to  con- 
nect himself  with  the  Niagara  Power  Company,  as  assistant  to 
Dr.  Coleman  Sellers,  for  which  position  he  was  recommended  by 


.    TRADE  NOTES. 

The  London  Electric  Co.  are  installing  an  additional  2,000  light 
alternator  of  the  Canadian  General  Electric  Co.  make. 

The  Ottawa  Porcelain  and  Carbon  Co.  have  just  turned  out 
their  first  kiln  of  carbons,  and  the  product  is  declared  to  be  of 
very  satisfactory  qualitj'. 

W.  S.  Shaw,  of  Bracebridge,  is  installing  a  power  distribution 
plant  in  the  Shaw-Cassels  tannery  at  that  point.  The  Canadian 
General  Electric  Co.  have  the  contract  for  the  apparatus,  which 
consists  of  a  75  horse  power  generator  of  the  multipolar  type  with 
four  motors  of  the  slow  speed,  railway  tj'pe. 


SPARKS. 

Electricity  is  now  employed  for  killing  the  dogs  which  the  dog 
catchers  capture.    The  street  lighting  current  is  employed. 

The  following  towns  and  villages  are  putting  in  electric  lights  : 
— Farnham,  Que.;  Chicoutimis  Que.,  and  Frelighsburg,  Que. 

The  Hawaiian  government  has  granted  a  subsidy  of  $40,000  a 
y  ear  towards  a  telegraph  cable  to  the  United  States.  The  latter 
is  expected  to  grant  a  like  sum. 

New  Westminster,  B.  C,  proposes  to  sell  its  electric  light  and 
water  works,  both  now  own^d  by  the  city,  to  private  parties. 
Neither  enterprise  pays  its  way. 

It  is  said  that  a  piece  of  steam  hose,  attached  to  the  boiler,  will 
do  more  work  in  cleaning  greasj'  and  dirty  machinery  in  a  few 
minutes  than  close  application  and  ordinary  methods  in  hours. 

The  Dominion  Government  has  agreed  to  grant  permission  to 
lay  a  new  telegraph  cable,  from  Victoria,  B.  C,  across  San  Juan 
de  Fuca  Strait,  to  connect  with  the  United  States  lines.  A 
private  company  will  be  formed  to  build  it. 

The  Baldwin  Locomotive  Works  at  Philadelphia  are  building 
two  kinds  of  electrical  engines,  one  with  light  trucks  for  elevated 
roads  and  one  with  heavy  trucks  for  suburban  traffic.  It  is  ex- 
pected a  speed  of  from  40  to  70  miles  an  hour  will  be  attained. 

Messrs.  F.  M.  Bowden,  chief  engineer,  Royal  Victoria  Hospital, 
and  Owen  Hughes,  chief  engineer.  Royal  Electric  Company,  have 
passed  the  first  class  examination  at  Montreal  as  steam  engineers, 
enabling  them  to  take  charge  of  large  plants  in  the  city  of  Mon- 
treal. 

The  Citizens'  Light  &  Power  Co.,  and  the  Standard  Light  & 
Power  Co.,  owning  franchises  in  the  western  suburbs  of  Montreal, 
and  the  right  to  light  Montreal  Harbor,  have  transferred  their 
franchises  to  the  Lachine  Rapids  Hydraulic  &  Power  Co.,  a 
powerful  and  wealthy  corporation. 

A  recent  collision  of  a  Spanish  cruiser  with  a  merchant  steamer 
off  Havana  is  attributed  to  the  sudden  extinction  of  the  electric 
side  lights.  The  lights  failed  from  an  extraordinary  cause.  A 
sailor  became  entangled  in  the  electric  lighting  machinery,  and 
those  in  charge  of  it  stopped  it  to  save  the  man's  life.  The  result 
was  the  loss  of  some  fifty  lives  and  the  cruiser  herself. 
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Huntsville,  Out.,  proposes  to  have  electric  Wghi- 
The  London,  Ont.,  electric  railway  has  22  miles  of  track. 
A  telephone  line  is  being-  built  from  Renfrew  to  Eg-anville. 
The  Rossland,  B.  C,   Electric  Light  and  Power  Co.  has  been 
incorporated. 

The  Power  Rope  and  Belting  Co.,  Ltd.,  of  St.  Catharines,  is 
seeking-  incorporation. 

The  capital  of  the  Toronto  Electric  Light  Co.  has  been  in- 
creased from  $500,000  to  $700,000. 

The  Belleville  Traction  Co.,  capital  $100,000,  to  build  an  electric 
road  in  Belleville,  has  been  incorporated. 

The  Halifax  Illuminating  Co.  are  installing  a  300  kilowatt 
monocyclic  plant  for  incandescent  lighting  and  power. 

The  following  places  are  talking  of  introducing  electric  light  : — 
Tavistock,  Ont.;  Pakenham,  Ont.;  Hampton,  N.  B.;  Aylmer, 
Que. 

In  Toronto  there  are  117  miles  of  underground  electric  light 
and  telephone  wires.  The  total  length  of  overhead  wires  is  4,288 
miles. 

Electricity  is  to  be  carried  across  the  St.  Lawrence  from  Que- 
bec by  cable  for  the  purpose  of  lighting-  the  church  of  Notre  Dame 
de  Levis. 

The  Toronto  Electric  Light  Co.  have  purchased  a  75  kilowatt 
alternator  of  the  moncyclic  type  from  the  Canadian  General 
Electric  Co. 

Theo.  Viau,  contractor,  of  Hull,  Que.,  is  trying  to  sell  his  fran- 
chise for  an  electric  railway  between  Hull  and  Aylmer  to  a  New 
York  syndicate. 

Mr.  Jennings,  late  city  engineer  of  Toronto,  has  made  an  ex- 
amination for  an  electric  railway  from  the  station  to  the  town  of 
Edmonton,  N.  W.  T. 

An  order  has  been  made  by  Judge  McMahon,  at  Osg-oode  Hall, 
declaring  the  Brantford  Electric  and  Power  Co.  insolvent  and  or- 
dering its  winding  up. 

The  boot  and  shoe  manufacturers  in  the  United  States  have 
taken  advantage  of  electricity  as  a  motive  power  more  than  any 
other  branch  of  trade. 

The  Niagara  Faljs,  Ont.,  Electric  Light  Co.,  which  was  to  take 
500  additional  horse  power  from  the  Elecfric  Railway  Co.,  has  de- 
cided to  put  in  a  steam  plant. 

Mr.  H.  J.  Beenier  is  said  to  be  neg-otiating  for  the  purchase  of 
the  plant  of  the  Montmorency  Power  Co.,  with  the  view  of  incor- 
porating it  with  the  Quebec  city  system. 

The  Barrie  &  Allandale  Electric  Street  Railway  Company  has 
been  incorporated,  with  a  capital  of  $5,000.  A  park  on  the  shore 
of  Kempenfeldt  Bay  is  part  of  the  scheme. 

The  township  of  East  Flamboro  has  offered  to  submit  a  bonus 
by-law  for  $30,000,  and  the  village  of  Waterdown  for  $6,000,  to 
aid  the  International  Radial  Electric  Railway  Company. 

Niagara  Falls  is  to  be  illuminated  by  a  search  lig-ht  placed  on 
the  Canadian  shore  by  the  Michigan  Central  Railway.  This  will 
enable  visitors  to  view  the  Falls  at  night  as  well  as  by  day. 

There  are  now  850  electric  railways  in  the  United  States  with 
more  than  9,000  miles  of  track,  2,300  cars  and  a  capital  of  $400,- 
000,000.    In  1887  there  were  only  13  roads  with  about  100  cars. 

The  Royal  Electric  Co.,  of  Montreal,  has  been  reorganized  with 
Mr.  W.  H.  Brown  as  manager.  Contracts  have  been  secured  for 
lighting  Logan's  Park,  Brock  street  tunnel  and  the  Lachine  canal. 

A  charter  is  being  applied  for  to  build  the  North  Nation  Valley 
Colonization  Railway  from  Montebello  and  Papineauville  on  the 
C.  P.  R.  northerly  to  meet  the  St.  Jerome  branch  of  the  same  road. 

A  Montreal  jury  has  given  a  verdict  of  $6,000  damages  in  favour 
of  Mr.  Grose,  who  sued  the  Holmes  Co.  for  removing-  a  g-alvano- 
meter  from  the  office  of  the  Dominion  Burglary  Guarantee  Com- 
pany. 

•  The  Royal  Electric  Co.,  of  Montreal,  has  now  nearly  60,000  in- 
candescent lights  in  use.  The  increase  during  a  recent  week  was 
965.  Their  report  shows  a  profit  of  $106,209. 14  on  fifteen  months 
work.  ^ 

The  C.  P.  R.  telegraph  operating  room  at  Ottawa  is  to  be 
equipped  with  the  chloride  accumulator  storage  battery  instead  of 
the  gravity  batter}'  now  used.  Two  hundred  and  thirty-five  cells 
will  do  the  work  which  now  requires  a  thousand.  It  will  be  the 
first  office  so  equipped. 


D.  Knechtel,  of  Hanover,  is  installing  a  75  kilowatt  alternating 
plant  of  the  Canadian  General  Electric  Co.'s  monocyclic  system. 

Brockville  has  made  a  new  contract  for  street  lights.  It  will 
pay  $105  per  year  for  thirty  arc  lights,  and  $20  per  year  for  one 
hundred  g-as  or  incandescent  lights.  The  total  cost  of  lighting 
will  be  $5,350. 

According  to  the  British  Medical  Journal,  teleg-raphers  are 
alarmingly  subject  to  consumption.  The  general  death  rate  from 
that  disease  among-  adult  males,  is  13.8  per  cent.,  while  among 
telegraphers  it  is  46.6  per  cent. 

The  Kingston  and  Cataraqui  Street  Railway  Co.  have  placed 
an  order  for  additional  cars  and  G.  E.  800  equipments  with  the 
Canadian  General  Electric  Co. 

Velhagen  has  discovered  that  the  electrical  action  of  the  ej-e  is 
changed  in  disease  of  the  optic  nerve.  Examination  was  made 
by  placing  one  sponge  on  the  nape  of  the  neck,  with  the  other 
over  the  eye,  and  using-  a  galvanic  current. 

The  Geo.  F.  Blake  Eng-ine  Co.  has  sued  the  city  of  Toronto  for 
$8,600  kept  back  because  the  new  water  works  engines  were  not 
completed  within  the  contract  time.  The  company  alleges  that 
the  city  was  principally  to  blame  for  the  delay. 

Mr.  E.  Franklin  Clements,  of  the  Standard  Telephone  Co., 
New  York,  is  trying-  to  obtain  the  consent  of  jhe  Prince  Edward 
Island  government  to  construct  a  telephone  system  throughoui 
the  island,  and  also  build  an  electric  street  railway  in  Charlotte- 
town. 

The  suit  between  the  Western  Brake  Co.,  of  Pittsburg,  and  the 
Bovden  Brake  Co.,  of  Baltimore,  for  alleged  enfringment  of 
patents  on  quick  acting  air  brakes,  has  been  decided  by  the  Court 
of  Appeal  at  Richmond,  Virginia,  in  favor  of  the  Boyden  Co.  on 
all  points. 

The  Ottawa  Journal  recently  interviewed  twelve  presidents  of 
city  labor  unions  on  the  Sunday  street  Car  question.  Eight  were 
in  favor  of  Sunday  cars  and  four  against.  The  question  is  not  a 
live  one  in  Ottawa,  and  many  of  the  directors  of  the  Street  Rail- 
way Co.  are  opposed  to  Sunday  cars. 

Mr.  Wm.  Tanner,  foreman  of  track  laying-,  and  Mr.  J.  M.  An- 
derson, foreman  of  grading,  on  the  London,  Ont.,  street  railway, 
have  both  been  remembered  by  the  employees  under  them.  The 
former  was  presented  with  a  rocking  chair  for  himself  and  one 
for  his  wife,  the  latter  with  a  writing-  desk. 

Almonte  is  considering  an  estimate  for  a  civic  lighting  plant  by 
which  business  houses  can  obtain  16  candle  incandescent  lamps 
for  one  cent  per  nig-ht,  and  private  houses  for  half  a  cent  per 
nig-ht,  while  arc  lamps  for  street  lig-hting  will  cost  only  $35  per 
year.  The  plant  would  pay  for  itself  in  ten  years  out  of  the  re- 
ceipts from  private  consumers. 

A  Quebec  paper  prints  the  following  extract  from  the  records 
of  the  proceedings  of  the  Sacred  Congreg-ation  of  Rites,  of  Rome, 
June  4,  1895;  "Question.  May  electric  lig-ht  be  used  in  church? 
Answer.  For  purposes  of  worshop,  no  ;  but  for  dispelling  dark- 
ness and  more  brilliantly  illuminating  the  church,  yes  ;  but  care 
must  he  taken  that  the  manner  of  illuminating-  shall  not  resemble 
a  theatrical  spectacle." 

A  new  application  of  electricity  to  medicine  is  announced.  A 
current  of  high  frequency  and  high  potential  is  caused  to  traverse 
a  large  helix  inside  which  the  patient  is  placed,  the  effect  being 
to  set  up  induction  currents  of  a  similar  kind.  These  produce 
nutritive  changes  of  g-reat  advantag-e  in  cases  of  impairment  of 
nutrition.  Benefit  has  also  been  derived  in  anaemia  and  dejbilitv, 
gout,  rheumatism,  neurasthenia,  hysteria,  diabetes,  etc. 

A  sensation  has  been  caused  on  the  Lhiited  States  side  of  the 
Niagara  river  by  an  announcement  that  the  Attornev  General  of 
the  state  of  New  York  has  decided  that  it  is  unlawful  for  the 
Niagara  Falls  Hydraulic  Power  and  Manufacturing-  Co.  to  take 
water  from  the  river  above  the  falls.  This  gives  the  Niagara 
Falls  Power  Co.  and  Cataract  Construction  Co.  a  monopoU'.  The 
latter  has  decided  to  put  in  three  more  5,000  h.p.  turbines  and 
generators. 

The  department  of  public  works  at  Ottawa  has  written  to  the 
cit)'  council,  asking  the  latter  to  assume  the  electric  lights  at  the 
parliament  buildings  and  the  governor  general's  residence,  on  ac- 
count of  the  cost  of  inspection,  and  offering  to  recoup  to  the  city 
the  cost  of  the  lights.  The  government  pays  $100  per  light  for 
24  lights  and  has  been  offered  a  reduction  to  $85,  while  the  city 
pays  the  electric  company  only  $65.  The  city  objects  to  light  the 
government  property  because  the  latter  pays  no  taxes.  The 
council  now  offers  to  assume  the  cost  of  inspection. 
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SANDWICH,  WINDSOR 
AND  AMHERSTBURG 
ELECTRIC  RAILWAY. 

Some  years  ago  we  gave  a 
description  of  the  above  street 
railway,  which  was  then  known 
as  the  "Windsor  and  Sand- 
wich Electric  Railway."  The 
present  company  secured  a 
charter  to  extend  the  road  to 
Amherstburg,  which  will  be 
done  or  commenced  next  year. 
The  system  has  been  extended 
to  Walkerville. 

The  company  is  composed 
as  follows  :  Directors  : — Dr. 
Coventry;  Jno.  Davis,  Inspec- 
tor of  Distilleries  ;  Wm.  J. 
McKee,  M.  P.;  Wm.  J.  Pul- 
ling-, lumberman  ;  Jas.  Ander- 
son, all  of  Windsor  ;  Geo.  M. 
Hendrie,  Detroit;  Wm.  Hen- 
drie  and  Robt.  Thompson,  of 
Hamilton.  Officers:  —  Presi- 
dent, Dr.  Cbventry,  Windsor  ; 
vice-president,  Geo.  M.  Hen-  '  Sandwich, 
drie,  Detroit;  treasurer,  Wm.  J.  Pulling,  Windsor; 
secretary,  Jas.  Anderson,  Windsor  ;  accountant,  Jno. 
M.  Little,  Windsor.  Managing  Committee  : — Rufus 
Caufield,  superintendent  ;  Earnest  Schultz,  electrician  ; 
Ervin  Lloyd,  chief  engineer.  Executive  Committee  : — 
Dr.  Coventry,  Geo.  McHendrie,  Jno.  Davis,  Wm.  J. 
McKee,  Wm.  J.  Pulling. 

The  electric  light  department  is  managed  by  the  sec- 
retary, Mr.  Anderson. 

The  company  operate  ten  miles  of  road  between 
Windsor,  Walkerville  and  Sandwich.     They  run  a  15- 


I'owF.R  Hoi'SK  ANn  Car  Station. 


Windsor  and  Amherstburg  Electric  Railway. 

minute  service  between  these  points.  All  the  cars 
radiate  from  the  corner  of  Sandwich  street  and  Ouellette 
avenue.  Three  run  to  Sandwich,  out  London  street, 
past  the  Sulphur  Springs  ;  three  run  from  the  M.  C.  R. 
depot  to  Walkerville,  by  way  of  Sandwich  st.,  Ouellette 
ave.,  Wyandotte  ave.  and  Second  ave.,  connecting  there 
with  the  L.  E.  &  D.  R.  R.  Two  'run  from  Gladstone 
ave.,  on  Sandwich  st.,  north  to  the  driving  park,  2^ 
miles  out  Ouellette  ave. 

The  company  have  14  motor  cars,    3  equipped  with 
" Maguire"  trucks  and  11  with    "Brill"  trucks.  The 

motors  used  on  these  cars  are 
three  30  h.  p.  Westinghouse  ; 
eight  20  h.  p.  Westinghouse 
and  three  30  h.  p.  Detroit. 
They  have  a  total  of  22  cars — 
10  box,  8  open,  and  4  trailers. 
They  will  add  a  street  sprinkler 
and  3  summer  cars  next  sum- 
mer. All  the  cars  are  heated 
by  electricity.  At  present  the 
company  are  vestibuling  their 
box  cars  and  the  work  done  is 
as  good  as  any  carshop  could 
turn  out. 

Most  of  the  rails  used  are  of 
the  T  rail  pattern,  and  the  line 
out  Ouellette  ave.  on  the  pave- 
ment is  the  straightest  and 
best  laid  in  the  country.  The 
T  rails  are  56  lbs.  Although 
only  a  one  track  system,  the 
cars  run  close  to  schedule  time, 
and  there  is  no  unnecessary 
delay.  The  conductors  are 
always  obliging,  and  it  is  a 
pleasure  to  use  their  line.  The 
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business  during  the  race  meet  is  something  enormous. 
The  company  claim  that  running  their  regular  service 
they  can  carry  away  2,000  passengers  from  the  driving 
park  to  Sandwich  —  a  distance  of  2^  miles  —  in  30 
minutes.  We  show  a  number  of  cars  in  the  accom- 
panying cut  on  their  way  to  the  Exhibition  grounds. 

The  power  house,  of  which  we  show  a  cut,  is  a  two 
storey  and  basement  brick  structure  on  London  street. 
The  building  is  150  feet  long  by  50  feet  wide.  The 
ground  floor  is  used  as  a  car  shop,  in  which  all  the  cars 
are  overhauled,  painted,  etc.  The  top  storey  is  used  by 
the  superintendent  and  unmarried  men  for  quarters. 

An  addition  at  the  rear  of  50  x  50  ft.  comprises  the 
boiler  room.  It  is  on  a  level  with  the  basement,  in 
which  are  the  engines  and  machines. 

We  are  sorry  that  we  could  not  get  a  cut  of  the  power 
room,  as  it  contains  the  only  pair  of  cross  compound 
Robb-Armstrong  engines  in  Canada. 

In  the  boiler  room  are  three  80  h.p.  Monarch  boilers 
and  two  Poison  boilers.  Natural  gas,  forced  in  pipes 
from  Kingsville,  is  used  for  fuel,  and  the  volume  is 
regulated  by  steam.  The  fires  were  lit  last  May  and 
have  not  been  out  since.  In  case  of  an  accident,  the 
one  group  of  boilers  could  be  cut  off  from  the  other. 
Natural  gas  as  fuel  needs  but  little  or  no  attention,  and 
is  cheaper  and  cleaner  than  the  use  of  coal.  A  recent 
drop  in  the  price  Is  inducing  other  plants  to  apply  it. 

In  the  power  room,  which  is  75  x  50,  are  three  en- 
gines running  onto  a  line  of  shafting  45  feet  long.  A 
200  h.p.  Brown-Corliss,  and  a  pair  of  Robb-Armstrong 
cross  compound  engines,  275  h.p.  each,  furnish  the 
motive  power.  The  Brown-Corliss  is  a  good  running 
engine,  having  teen  in  service  a  number  of  3'ears.  Its 
fly  wheel  is  12'dia.,  28"  face,  and  weighs  12  tons.  It 
is  driven  by  a  24"  double  belt  onto  a  three-foot  pulley 
on  the  line  of  shafting  ;  a  grip  coupling  connects  with 
or  separates  the  engine  from  the  rest  of  the  shafting. 
Two  other  grip  couplings  are  on  the  line  of  shafting, 
one  for  each  engine. 

The  company  supplies  the  citizens  with  3,000  incan- 
descent lights,  and  power  to  six  local  institutions. 
Eight  machines  are  run  from  the  shafting,  as  follows  : 
two  railway  generators,  one  of  150  h.p.  Westinghouse, 
the  other  200  h.p.,  same  make  ;  three  alternators,  two 
C.  G.  E.,  of  2,000  and  1,000  lights  capacity  respectively, 
each  with  an  exciter,  and  an  800  light  Westinghouse 
with  exciter. 

The  switchboard  is  a  large  one,  built  of  native  wood, 
with  full  equipment  of  instruments.  Full  load  can  be 
thrown  onto  either  of  the  Robb-Armstrong  engines 
without  any  perceptible  difference  in  the  light  or  power. 
A  heater  is  used  for  each  engine,  and  water  is  delivered 
to  the  boilers  at  210". 

Under  the  car  shop  an  electrical  repair  shop  is  fitted 
out,  in  which  duplicate  armatures  are  always  kept  on 
hand,  in  case  of  accident.  This  department  is  in  charge 
of  Mr.  Earnest  Schultz,  electrician.  Mr.  Ervin  Lloyd 
has  charge  of  the  engines,  and  Mr.  Rufus  Caufield  is 
superintendent.  These  mechanical  men  have  hacl  a  life- 
long- experience  and  the  company's  interests  are  safe  in 
their' hands. 

The  President,  Dr.  Coventry,  makes  his  daily  visit, 
and  while  he  and  our  representative  were  there  his 
medical  knowledge  was  brought  into  use,  as  the  chief 
engineer,  Mr.  Lloyd,  was  taken  suddenly  ill.  The  cause 
was  too  much  study.  Mr.  Lloyd  is  taking  a  mechanical 
course  in  Detroit. 


At  the  Sandwich  end  of  the  line  the  old  horse  barns 
are  utilized  for  storing  extra  cars. 

Windsor  is  said  to  have  had  the  first  electric  road  in 
Canada.  It  was  the  old  Vandepoel  system.  One  car 
was  the  extent  of  its  service.  It  ran  along  the  river 
front,  and  the  conductor,  Mr.  Vallance,  cigar  dealer, 
tells  many  interesting  things  of  it.  One  funny  thing  it 
would  do  was  to  stop  all  watches  that  came  near  it. 

The  company  occupy  offices  on  Ouellctte  ave.,  but 
are  going  to  build  a  building  of  their  own  at  a  cost  of 
about  $20,000.  The  site  is  not  settled  yet.  All  the 
members  are  shrewd  business  men,  and  the  company  is 
in  a  flourishing  condition.  They  propose  opening  a 
park  for  the  use  of  their  patrons  near  Sandwich  next 
summer.  When  the  Amherstburg  end  is  opened  up, 
this  railway  will  be  one  of  the  best  in  Canada. 


THE  CONTINUOUS  RAIL  IN  STREET  RAIL- 
WAY PRACTICE. 

Mr.  Richard  McCulloch,  C.  E.,  of  the  Citizens  Rail-' 
way  Co.,  St.  Louis,  which  has  constructed  and  put  in 
successful  operation  a  piece  of  road  constructed  on  the 
continuous  rail  principle,  in  a  paper  read  before  the  En- 
gineers' Club  of  that  city,  recently,  sums  up  the  sub- 
ject in  the  following  words  :  It  is  not  to  be  supposed 
that  the  millennium  in  track  construction  has  already 
been  reached,  but  what  has  been  demonstrated  is  this : 
F"irst,  that  the  use  of  a  continuous  rail  for  street  railway 
practise  is  feasible  ;  and  second,'  that  it  is  possible  to 
make  joints  of  sufficient  strength  to  stanS  changes  of 
temperature.  Whether  new  difficulties  will  develop  re- 
mains for  the  future  to  show,  but  let  us  hope  that  those 
of  us  who  have  placed  our  faith  in  rail-welding  will  not 
share  the  same  fate  as  Jules  Verne's  armor  maker,  who 
planned,  mixed,  forged  and  tempered  his  best  only  to 
see  the  triumph  of  his  skill  shot  to  pieces  by  the  latest 
gun  of  his  hated  rival. 


SPARKS. 

Since  the  adoption  of  electricitj-  the  receipts  of  the  London, 
Ont.,  street  railway  have  trebled. 

The  Montreal  Eiectric  Railway  Co.  have  fourteen  snow  sweep- 
ers ready  for  this  winter.  They  are  from  70  to  100  horse  power 
and  can  clear  the  lines  of  light  snow  in'40  minutes. 

The  railway  branch  of  the  Victoria,  B.  C,  Electric  Railway 
and  Lig-htincr  Co.  does  not  pay  and  there  is  a  prospect  that  the 
bond  holders  will  take  over  the  road  and  operate  it. 

The  Hamilton  Street  Railroad  Co.  asked  to  have  the  city  by-law 
regulating-  it  amended,  but  the  council  look  upon  the  concessions 
as  worth  $6,800  a  year  and  refuse  to  change  the  by-law.  ' 

The  Montreal  and  St.  Lambert  Bridge  Electric  Railway  Co. 
is  seeking  a  charter  to  build  a  bridge  across  the  St.  Lawrence 
and  operate  electric  roads  from  its  terminus  through  the  counties 
of  Chambly  and  Lapairie. 

A  street  railway  track  without  ties  is  in  operation  in  Detroit, 
Mich.  The  tracks  are  laid  in  a  6  inch  bed  of  cement,  and  al- 
though a  radical  departure  from  all  established  methods  it  has 
been  in  use  long  enough  to  be  pronounced  a  success. 

Mr.  Jas.  Devlin,  engineer  at  the  Kingston  Penitentiarv,  recent- 
ly sued  the  city  of  Kingston  for  $100  damages  for  a  broken  leg, 
caused,  as  he  said,  by  stepping  into  a  hole.  The  trial  was  a  long 
one,  and  it  was  proved  that  the  injury  was  caused  by  stepping 
from  an  electric  car.  Eleven  of  the  jui:y  were  for  dismissing  the 
action  and  the  judge  ordered  a  verdict  for  the  city. 

Mr.  Paul  Meyer  recently  recovered  $296  damages  in  the  super- 
ioi-  Court,  from  the  Montreal  Street  Railway  Co.,  for  running 
down  his  vehicle  with  one  of  their  cars  in  Oct.  1893.  The  street 
was  narrow  at  the  place,  the  company  occupied  nearly  half  of  it 
with  their  double  track  and  it  was  obstructed  with  earth  and 
stones.  The  car  came  behind  Mr.  Meyer  and  the  motor  man  did 
not  ring  his  bell  or  stop  his  car  as  ho  might  have  done. 
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SPARKS. 

The  Petrolea  Advertiser  has  installed  a 
Baird  electric-gas  engine  of  2  h.p. 

The  Dunnville  Electric  Light  Co.  started 
up  their  new  nvonocyclic  plant  recentl)-. 

The  Ottawa  Street  R.  R.  Co.  has  de- 
clared a  quarterly  dividend  of  2  .per  cent. 

The  Ottawa  Street  R.R.  Co.  has  agreed 
to  extend  their  lines  to  Hintonburg  this 
fall. 

English  capital  has  been  secured  for 
building'the  Cornwall  Electric  Street  Rail- 
wa}-. 

The  Canadian  General  Electric  Co.  are 
installing  an  incandescent  plant  in  Nelson, 
B.  C. 

The  Ottawa  Street  Railway  Co.  has 
spent  $125,000  this  season  on  track  con- 
struction. 

A  new  switchboard  has  been  placed  in 
the  Kingston  office  for  the  long  distance 
telephone  line. 

Joliette,  Que.,  is  discussing  the  project 
of  an  electric  railway  to  St.  Lanoraie,  on 
the  St.  Lawrence. 

The  citizens  of  Winchester  are  reviving 
the  agitation  for  an  electric  railway  between 
Morrisburg,  Winchester  and  Ottawa. 

Cote  St.  Paul,  Que.,  town  council  is  ask- 
ing the  Park  &  Island  Railway  Co.  to  give 
them  street  railway  connection  with  Mon- 
treal. 

Messrs.  Moore  &  Sons,  of  Meaford,  have 
installed  a  new  500  light  alternator.  The 
Canadian  General  Electric  Co.  have  the 
contract. 

The  Halifax  Electric  Tramway  Co.  have 
given  the  Eastern  Trust  Co.  a  first  mort- 
gage in  trust  to  secure  an  issue  of  deben- 
tures to  the  amount  of  $600,000. 

An  electric  railway  is  being  discussed  to 
connect  Alexandria  Bay  with  the  the 
Rome,  Ogdensbufg  and  Watertown  R.  R. 
at  Redwood.  The  distance  is  about  seven 
miles. 

Ahearn  &  Soper,  of  Ottawa,  have  the 
Contract  for  the  electric  light  works  at 
Alexandria.  A  by-law  to  raise  $6,000, 
spread  over  30  years,  will  be  submitted  to 
the  ratepayers. 

A  telegraph  line  from  Boone  Bay,  New- 
foundland, to  the  Straits  of  Belle  Isle,  a 
distance  of  over  200  miles,  is  to  be  built. 
This  will  enable  ships  to  be  reported  when 
they  pass  the  Straits. 

Mr.  E.  A.  C.  Pew,  projector  of  the 
scheme  to  build  an  aqueduct  from  Lake 
Erie  to  Hamilton,  says  his  company  is 
ready  to  go  on  with  it  as  soon  as  the  city 
grants  the  franchise. 

Electricity  is  entering  into  almost  every 
department  of  daily  life  as  a  labor-saving 
element.  One  of  its  latest  uses  is  for  can- 
celling stamps  on  letters,  which  is  employed 
in  the  New  York  post-office.  One  man  is 
able  to  do  the  work  of  four  or  five.  By 
this  ingenious  contrivance  the  operator 
has  only  to  arrange  the  letters,  turn  a 
switch,  and  cancel  at  any  speed  he  likes. 


The  AUiston  Milling  Co.  have  increased 
their  plant  by  a  500  light  Canadian  General 
alternator. 

The  Niagara  Falls  and  River  Railway 
finds  it  necessary  to  make  four  trips  a  day 
to  Queenston.  This  service  usually  ceases 
after  the  steamers  stop  running. 

The  proposal  to  build  an  electric  railway 
from  Port  Perry  to  Kincardine  is  meeting 
with  much  support.  Mr.  A.  E.  C.  Pew  is 
the  promoter,  and  Mr.  Brunell,  C.  E.,  is 
making  surveys. 

A  Toronto  syndicate  is  projecting  an 
electric  road  at  Chatham,  Ont.  It  is  urged 
in  some  quarters  that  the  scheme  should 
include  connection  with  all  the  chief  points 
in  the  county  of  Kent. 

The  Toronto,  Hamilton  &  Niagara  Falls 
Electric  Railway  is  a  new  enterprise  seek- 
ing incorporation.  As  the  company  de- 
sires to  run  Sunday  cars  a  Dominion  charter 
will  be  applied  for. 

The  Hamilton,  Brantford  &  Pacific  Junc- 
tion Railway  Co.  is  applying  for  incorpora- 
tion, with  power  to  build  a  line  from  Cope- 
town,  on  the  T.  H.  &  B.  Railway,  to 
Schaw  Station,  on  the  C.P.R. 

The  net  earnings  of  the  Montreal  Street 
Railway  Co.  for  the  year  ended  30th  Sept., 
were  about  ioj4  per  cent,  on  the  paid  up 
capital  of  $3,444,000.  The  road  is  in  a 
highly  satisfactory  fiuancial  position. 

It  is  settled  that  work  on  the  power 
plant  for  the  Canadian  Niagara  Co.  will 
begin  within  four  months  and  be  pushed 
to  completion.  Power  will  be  ready  early 
in  1897.  The  plant  will  be  larger  than 
that  on  the  United  States  side. 

An  additional  issue  of  stock,  amounting 
to  $400,000,  has  been  made  by  the  Incan- 
descent Light  Co.,  of  Toronto.  Nearly  all 
of  this  new  stock  was  subscribed  for  at 
par,  by  the  directors  of  the  company. 
The  object  in  issuing  the  stock  is  said  to 
have  been  to  prevent  the  control  of  the 
Company  from  passing  into  the  hands  of 
the  directors  of  the  Toronto  Electric  Light 
Co.,  who  are  said  to  have  quietly  purchased 
a  majority  of  the  shares.  There  are  now 
heard  rumors  of  a  probable  amalgamation 
of  the  two  companies. 

The  Supreme  Court  of  the  United  States 
has  just  given  two  decisions  of  importance 
affecting  electrical  patents.  In  the  case  of 
the  United  States  vs.  The  Bell  Telephone 
Co.,  to  cancel  the  Berliner  patent,  it  is  de- 
clared to  have  jurisdiction.  This  will  bring 
the  case  before  the.  court  for  final  decision. 
In  the  case  of  the  Edison  incandescent 
light  patent  against  the  claim  of  the  Con- 
solidated Electric  Light  Company  using 
the  Sawyer-Mann  system,  of  which  it  was 
claimed  that  the  Edison  system  was  an  in- 
fringement, the  Court  held  that  the  claims 
made  for  the  Sawyer-Mann  are  too  broad. 
The  result  will  be  to  throw  open  both  sys- 
tems to  the  public.  The  Sawyer-Mann 
patent  is  invalid,  and  the  Edison  patent  ex- 
pired a  year  ago,  under  the  operation  of  a 
former  decision. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel, 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


Burt  &  Rousseau,  electricians,  Montreal, 
have  dissolved. 

An  electric  road  between  Stirling,  Ont., 
and  the  C.  P.  R.  at  C.  O.  Junction  is  pro- 
jected. 

The  Hamilton  Radial  Railway  Co.  gives 
notice  that  it  will  apply  for  power  to  extend 
the  Guelph  branch  to  Lake  Huron. 

The  Smith's  Falls  Electric  Light  Co. 
have  purchased  a  2,000  light  alternator 
from  the  Canadian  General  Electric  Co. 

The  Halifax  Street  Railway  is  getting 
2,000  tons  of  rails  for  $14,000  less  than  the 
present  price.  Rails  have  risen  $7  per  ton 
since  they  were  ordered. 

One  o  the  features  of  Mr.  Pew's  Port 
Perry  and  Kincardine  electric  railway 
scheme  is  the  distribution  of  coal  at  a 
cheap  rate  from  Whitby,  where  it  can  be 
brought  by  vessel  from  Oswego  during  the 
winter. 

POSITION  WANTED 


By  an  electrician  who  has  had  4  years'  experience  in 
the  handling  of  all  types  of  machines  made  by  the 
Canadian  General  Electric  Co.  Also  took  students' 
course  at  their  factory  and  holds  certificate  of  compe- 
tency. At  present  engaged  on  installation  work.  Ad- 
dress, "Electrician,"  Canadian  Electrical  News. 


KEEP  YOUR^^OP.EN  FOR 

H.W.Petrie^BIFLogue 

OF  NEwaa'-l^MACH  I  K|  FRY 

Adjoining  New  Union  Station, Toronto.CaK 


FIRSTBROOK  BROS. 

Kinff  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CKOSS-flRMS. 


WRITE  FOR  PARTICULARS. 


..TELEPHONES.. 


THE- 


"UNIQUE" 

Main  Line  and 
Warehouse  .  .  . 

TELEPHONES 


EUREKA  MINERAL  WOOL  &  ASBESTOS  GO. 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO. 


nPHESE  Telephones  are 
J-  thoroughly  well  made, 
and  will  stand  the  constant 
use  to  which  they  are  sub- 
jected. 

There  is  no  economy  in 
biiying  an  instrument  that 
will  give  out  after  short  use 
and  become  a  constant 
source  of  worry  and  ex- 
pense. 

Competitive  tests  have 
proved  the  "Unique"  to  be 
superior  to  others. 

The  "  Unique "  is  the 
simplest  and  most  efficient 
electric  telephone  made.  It 
has  no  spring  or  screw  ad- 
justment in  transmitter  to 
work  loose. 

Sold  Outright.  No 
Exorbitant  Royalties. 

The  "Unique"  has  the 
only  transmitter  that  never 
gets  out  of  adjustment,  and 
is  always  the  same,  viz.,  clear  and  distinct,  either  on 
long  or  short  distances. 

Illustrated  Telephone  Price  List,  fully  describing 
these,  will  lie  sent  on  application  ;  also  our  Catalogue 
of  General  P^lectrical  .Supplies. 

JoHn  Siarr,  Son  &  Go. 

Sole  Mntrs.  [Limited. 

2,4,6  DUKE  ST.,  COR.  WIllER,  Halifax,  N.S. 
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MOONLIGHT  SCHEDULE  FOR  DECEMBER. 


Day  of 
Month. 


I 

2 

3 
4 
5 
6 

7 
8 

9 
10 
II 
12 
13 
14 
15 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 
27 
28 
29 
30 
31 


Light. 


H.M. 
A.M.  4.10 

No  light. 

No  light. 

P.  M.  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

"  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  5.00 

II  8.00 

II  9.10 

II  I  o.  I  o 

II  11.00 

'I  11.00 

A.M.  12. 10 
II  1. 10 
11  2.10 
II  3.20 
11  4.20 

No  light. 


Extinguish. 


H.M. 

A.  M.  6.20 

No  light. 
No  light. 
P.  M.  8.00 
II  9.00 
II  10.10 
II  11.30 
A.  M.  12.40 
II  I.OO 

II  1.50 
II  3.00 
II  4.20 

II  5.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

II  6.30 

,1  6.30 

A.  M.  6.30 

11  6.30 

11  6.30 

II  6.30 

No  light. 
Total, 


No.  of 
Hours. 


H.M. 
2. 10 


3.00 
4.00 
5.10 
6.30 
7.40 
8.00 
8.50 
10.00 
I  1.20 
12.30 
13-30 
13-30 
13-30 
13.30 
13-30 
13-30 
10.30 
9.20 
8.20 
7-30 
7-30 

I  6.20 

5.20 
4.20 
3.10 
2.10 


224.40 


Grand  Total,  2203.30 


The  Cliff  Paper  Co.,  of  Niag-ara  Falls,  have  decided  to  use 
electricitj'  as  a  motive  power.  This  will  do  away  with  three 
steam  eng-ines  of  over  200  horse  power,  and  will  enable  them  to 
make  paper  cheaper  than  formerly. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCRIPTION  OK 

TELEPHONIC  oThtr  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 


Will  furnish  lenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALAR.MS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 


Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell   Telephone  Building, 
367  Aqueduct  .Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  .Street. 


VULCANIZED  FIBRE  CO.  — —  — • 

so.  „A«u.ACTUH.s  0.  flARD  VDLCAWZED  FIBRE 

In  Sheets,  Tubes,  Hods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE,:  14  DeY  3t.,  NEW  YORK. 


TO 


CENTRAL  STATION  MEN 


At  this  time  of  year  you  are  thinking  of  buying  additional  Dynamos,  Trans- 
formers, etc.  It  might  be  well  to  receive  quite  DISINTERESTED  ADVICE 
before  making  your  purchases.  If  you  consult  me,  you  can,  with  confidence,  buy 
in  the  open  market,  and  obtain  all  the  ADVANTAGES  OF  COMPETITION, 
which  means  more  suitable  apparatus  at  lower  prices.  I  have  no  n Agencies,  I 
sell  no  goods.  I  guard  your  interests  only.  Shall  be  glad  to  correspond  on  all 
matters,  Steam  or  Electrical. 


QBO.  WHITE -FRASBR, 


18  Imperial  Loan  Building,  TORONTO 


Consulting  Electrical  Engineer. 


IV. 


CflNflDIfil4    EbECTI^ICflli  NEWS 


December,  1895 


CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 

Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT, 


BRANCH    OFFICES   AND  WARE-ROOMS; 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENERATOR. 


The  MONOCYCLIC   •  • 

•  •  and  the  THREE-PHASE 

are  the  only  satisfactory  systems  for  operating 

INCANDESCENT  LAMPS,  ARC  LAMPS  and  MOTORS 


FROM  THE 


Same  Generator  and  Circuit 


Pleeise  mention  th©  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


December,  1895  CflNADlflN     fiLlECTRlCflLi  NEWS 


CANADIAN  GENERAL  ELECTRIC  GO. 

(LIMITED) 


^X^e  have  opened  up  a  thoroughly  equipped 
Repair  Department  at  our  Peterborough 
factories,  in  which  repairs  to  Electrical  Ma- 
chinery of  all  kinds  will  be  made  promptly, 
properly,  and  at  a  price  slightly  in  excess  of 
the  actual  cost  of  material  and  labour. 


Special  attention  paid  to  T.-H.  Spherical 
Arc  Armatures,  Bail  Arc  Apparatus,  etc. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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INSOLVENT  NOTICE 


In  the  matter  of  La  Cie  Electrique  St.  Jean 
Baptiste,  of  the  City  of  Montreal,  Canada, 
P.  Q.,  in  Liquidation. 


THE  undersigned  will  sell  by  Public  Auction,  in 
three  lots,  at  the  office  of  Chas.  Desmarteau, 
Liquidator,  No.  1598  Notre  Dame  St.,  Montreal, 
Canada,  P.  Q. ,  on 

THURSDAY,  THE  19TH  OF  DECEMBER,  1895, 
AT  11  O'CLOCK  IN  THE  FORENOON, 

a'l  the  immovable  properties  and  moveable  assets  <^f  the 
said  company,  consisting  of : 

(1)  All  these  tracts  and  parcels  of  land  situated  in  St. 
Jean  Kap  iste  Ward,  in  the  City  of  Montreal,  Province 
of  Quebec,  Dominion  of  Canada,  described  as  follows  : 

A.  — The  northeasterly  parts  of  lots  numbers  32, 
(thirty-two),  33  (thirty-three)  and  34  (thirty-four),  ac- 
cording to  the  official  subdivision  of  lot  number  10  (t  n) 
of  the  official  cadastre,  of  the  village  of  St.  Jean  Bap- 
tiste, comprising  an  area  of  4970  ^four  thousand  nine 
hundred  and  seventy)  feet,  more  or  less;  and  bounded 
towards  the  north-east  by  Montana  street,  towards  the 
south-east  by  Rachel  street,  towards  the  north-west  by 
lot  number  thirty-five  of  said  official  sub-division  of  said 
lot  number  ten,  and  towards  the  s  uth-west  by  the  1  e- 
maining  parts  of  said  lots  numljers  thirty-two,  thirty- 
three  and  thirty-four,  of  said  official  sub-di\-ision  of  said 
lot  number'ten,  with  buildings  and  dependencies  there- 
on erected. 

B.  — Lots  numbers  35  (thirty^five),  36  (thirty-six),  37 
(thirty-seven),  38  (thirty-eight),  39  (thirty-nine),  40 
(forty),  41  (forty-one),  and  42  (forty-two),  of  said  official 
sub-divibion  of  said  lot  number  10  (ten),  comprising  an 
area  of  17296  (seventeen  thousand  two  hundred  and 
ninety-six)  feet,  more  or  less ;  bounded  towards  the 
north-east  by  Montana  street,  towards  the  south-west 
by  lot  number  sixty-one  (a)  of  said  sub-division  of  lot 
number  ten,  towards  the  north-west  by  lot  number 
forty-three,  and  towards  the  south-east  by  lot  number 
thirty-four  of  said  sub-division  of  said  lot  number  ten 
together  with  the  right  of  passage  in  common  with  ad- 
joining proprietors  in  the  lane  ..t  rear  of  said  lots. 

C.  — .^11  engines,  boi  ers,  dynamos,  tank  (45,000  gal- 
lons), machinery,  belting,  shafts  and  general  plant  used 
for  manufacturing  and  generating  electricity,  as  well  as 
the  wires  and  posts,  transmitters,  meters,  lamps,  etc., 
used  for  distributing  and  furnishing  electric  light  to  the 
citizens  of  Montreal  and  suburbs ;  the  material  and 
stock  used  for  repairing  the  lines  of  the  company,  ihe 
whole  amounting  as  per  inventory  to  one  hundred  and 
forty-four  thousand,  three  hundred  and  seventy-one 
dollars  ($144,371.00.) 

D.  — The  franchise  rights  and  privileges  acquired  by 
the  said  company  to  plant  poles  in  the  streets  of  the 
city  of  Montreal 

(2)  The  office  furniture  and  fixtures,  etc.,  amounting 
to  $196.00. 

(3)  The  book-debts,  amounting  as  per  list  to  $3456.00. 
The  purchaser  of  the  immovable  and  dependencies 

described  in  paragraph  (1)  shall  have  to  make  a  cash 
deposit  of  five  thousand  dollars  currency  ($5,000)  at  the 
time  of  adjudication. 

The  purchasers  of  moveable  assets  described  in  para- 
graphs (2)  and  (3)  shall  have  to  make  a  cash  deposit  of 
ten  per  cent  at  the  time  of  adjudication. 
For  further  information  apply  to 

CHAS.  DES.MARTEAU,  Liquidator, 
159B  Notre  Dame  St., 
Marcotte  Frere,  Montreal, 

Auctioneers.  Canada,  P.Q. 


0 


ur  "flcnie"  flutomatic .  .  .  . 
Railway  Goacli  and  Street  Gar 


CURTAINS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  VN^ORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particuiars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 

ROBB  BNOINBBRINO  CO.,  Ltd. 

JLralierst,  m.  s. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


-^ROBERT  GRAMA/n®^ 


Water  Wheels.  Engrines  and  Mill  Maehinepy  a  Specialty. 


-».the-». 


OTTAWA,  ONT 


STANDARD . . . 
WATER  WHEEL 


)K  in  sizes  from  6  Indies  to  84  inches 
ianicter.  Wheel  one  solid  casting. 
84  per  cent,  of  |5ower  guaranteecl. 
In  five  pieces.  Includes  whole  of  case,  cither 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  W 


uved  from  Case. 


Write  for  Estimates,  References  and  Catalogues  of  the  Standard  Water  Whef.l,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  Shears  and  Cummers  ;  also  Surface  (kinder  for  Shingle  Saws. 


Please  rmention  the  CANADIAN  ELECTRICAL  NEWS  wher  corresponding  with  Advertisers 


December,  1895 
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III. 


ROBIN,  SADLER  &  HAWORTH 


/TVANaFACGaRERS  OF 


OAK-TANNED  LEATHER  BELTING 

/MONTREAL  TORONTO 

GOLDIE    m^C6lLLOCM  Co 


[Limited. 


Improved  Steam  E.n§ines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


I 


Fire  and  Burglar  F*roof  Safes  and  Vault  Doors. 


^e<^rTaT  att^ntTon  ^^^^^^         "WHEELOCK"  improved  steam  engine 

ir<v'^'  «^^<n^  as  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

 ^GALT,  ONTARIO.^ — 


AHEARN  &  SOPER 

CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Co. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 

44  Bleury  St. 
Corner  Jurors 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


MONTREAL 


TBE  OTTAWA  PORCELAIN  &  CARBON  CO.,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^l^^jp^^^  ]^?OintS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone    @  \~ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   GOODS   GUflKflNT&E,D   TO   GIVE  SflTlSFflCTION 


SOLE  AGENTS  FOR 

ill  m 

MANUFACTURED  BY 

THE  BRYAN-MARSH  GO. 

Marlboro,  Mass. 


s^Stilwell  &  Co,-^ 

II 


WIRT 


ELECTRIC  SPECIALTIES 


B  King  William  St.,  HAMILTON,  ONT. 


JIG. 


OAK 

TANNED 


BELTING 


'A  v>JK01N  TO 

22  FRONT  STREET  EAST 
TelfpliOHe  47s. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  <fe  WILCOX 


STEA/T\ 

OV&R   1,600,000  HORSE  POWER  IN  USE. 


HEAD  OFFICE.: 


415  Board  of  Trade  Building,  Montreal. 

WM.  T.  BONNER,  general  agent  for  zmu 


Ca.n.a.d.ia.n.  Sliops  at  Belleville. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION  


W.  A.  JOHNSON  ELECTRIC  CO.,Toronto 

Slow-Speed  Alternating  Current  Generators  for  Light  and  Power. 
Multipolar  Direct  Current  Generators  and  Motors^  1  to  1,500  h.p. 
Walker  Spring  Mounted  Railway  Motors,  25,  30,  50  and  100  h.p. 

IVIanhattan  Arc  Lamps — one  arc  lamp  across  90  to  100  volt  circuit  burns  200  hours 
with  one  pair  of  solid  carbons,  saving  over  other  arc  lamps  $6  to  $12  per  annum.    .  . 

Saves  Its  first  cost  per  annum  when  replacing  Incandescent  Lamps 


WAGNER  TRANSFORMERS 


-  ■  ELECTRIC  SUPPLIES  -  - 


WE  ARE  MANUFACTURERS— NOT  AGENTS 

Prices  Right — Apparatus  the  Best 

Oup  Arc  Lamps 


Arc  Lighting  ... 
our  Specialty 


For  Incandescent,  Power,  Street  Railway  and  Arc  Systems, 
SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market- 
Most  Efficient  and  Durable,  or  NO  SALE 

The  Thomson  Electric  Co.  waterford.  ont. 


THE  ROYAL  ELECTRIC  CO. 


MONTREALy  QVE. 


Western  Office,    TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY  N\f\KEK3  FOR  GENTRf\L  STf\TIONS 


The.  STf\NDf\RD 
flLb  COPY 
NONE  &QUf\L 

INCREASE 

STATION  CAPACITY 


Sf\FE>TY 

BFFIGIBNGY 

REGULf\TION 


DIMINISH 


OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum. 


II. 


January,  1896 


E.  GflRL  BREITttflUPT 

CONSULGlNe 

ElectilGal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     x  nrni  iiJ  nuT 
and  Railway  Work  f  DCnLm,  Ull  I  ■ 


DAViD  A.  STARR 

Electrical  Engineer 
ana  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  qll  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


ROOFIN€l 

'  ILLUSTRATED  CATALOGUE 77?££: 

METALLIC  ROOFING 

/^ANUFACrUREiRS.  TORONTO 


G.  B.  W.  • 

SPECIflUTIES  : 

Leclanche  Cells 
A  nnuneiators' 
Patent  Electric  Gongs 
Bronze  Pushes 

THE  GALVANIC  BATTERY  WORKS 


145  Wellington  St.  West,  TORONTO. 


STEAM  USEMS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATiON 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


FINE 

BANK.OFFICt 

COURTHOUSE!/  ^  ^  (TP".-....  r 

DRUGSTOREmTINr,S/''Jl%:/~%::::$%'^END  FOR  I 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

TOKONTO. 


I'tlBLlSIIERS 

10  Front  .St.  K. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  Vm  ElHi 


MANUFACTURERS  OF 


ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff=lRf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Oortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


/Vlontreal,  Canada. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 
Armatures  Rewound  t.  &  H.  Arc  Armatures  a  Specialty. 

^BI^BB^^^BHHHB      Electric  Supplies  of  all  kinds.    •    Estimates  (  heerfully  given. 

Save  Agent's  Commission  by  sending  direct  to 

Geo.  E.  Matthews,  Manager.         C  LEGTRIG  REPAIR  &  GONTRflGTING  GO. 

Late  of  the  Royal  Electric  Co.       L  623  Lagauchetiere  St. ,  MONTREAL. 


John.LBlaikie  Esa 

PRES 


EW.Rathbun  Esi 
Vice.  Pres. 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer   ,,        _  ^ ^ ^ 

A.FRASER  Sec.Tres        Head  OFFICE  TORONTO 


ELECTRIC 
WATERWHEEL 
COVERNOR 

PA  TENTED. 

Variations  in  speed  de- 
tected by  fast  running, 
sensitive  Goveinor  Balls. 
Gate  movement  instantly 
set  in  operation  by  elec- 
tric current.  Quick  and 
powerful  action. 

Write  for  particulars. 

WM.  KENNEDY 
&SONS 

Owen  Sound,  Ont. 


'lease  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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VDLCANIZED  FIBRE  CO.  — —  — 

so.  M..„..cx„.«s  0.  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  sjjecial  shapes  to  order.   Colors,  Red,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 


TO 


CENTRAL  STATION  MEN 

THERE  are  several  excellent  makes  of  Steam  and  Electrical  Machinery  from  which 
you  can  choose.  You  are  therefore  not  confined  to  the  use  of  any  one  in  particu- 
lar, but  by  inviting  competition  from  all  you  will  be  able  to  make  a  better  selec- 
tion at  lower  prices.  It  is,  however,  unwise  of  inexperienced  persons  to  attempt  to  buy  in  the 
open  market,  without  consulting  some  Perfectly  Independent  Electrical  Engineer,  who  will  supply 
the  knowledge  and  experience  they  themselves  lack. 

Write  to  me  before  purchasing.  

QBO.  WHITE  =  FRASBR, 

MEM.  AM.  INST.  ELEC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  consulting  Electrical  Engineer. 


THE 


PflCKflRD 


Incandescent  Lamp  and  T-ansfo..e.  [ 

^^^^^^  Are  standards  of  Excellence 

During  the  past  three  years  of  its  manufacture  in  Canada, 
the  Packard  Lamp  has  been  tried  and  not  found  wanting. 
By  reason  of  our  new  factory  and  its  better  equipment,  we 
are   now    in  position   to  furnish  a  Lamp  of  any  desired 
efficiency.      We    promise    satisfaction    in    every  instance. 
We  are  also  now  manufacturing  the  Packard  Transformer, 
which,  during  the  past  two  years,  has  won  for  itself  such  an  en- 
viable reputation  in  the  States.   It  is  unequalled  in  regulation, 
of  excellent  efficiency,  and  absolutely  free  of  danger  from  light- 
ning. Prices  right.  Catalogues  and  quotations  upon  application. 


MANUFACn  URERS  , 


i  Lamps,  Transformers  and  f    m    DACKARD  ELECTRIC  CO.,  LTD. 

J     Electrical  Supplies     |     ^    |  ^     .St.  Catharines,  Ont. 


Please  r>->ention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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Kay  Electric  M%.  Co. 

255  James  St.  N.,  HAMILTON,  ONT. 


"We  are  prepared,  to  f-u.rn.isli  

Dynamos  of  any  capacity  for  any  voltaqe  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  jt.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Exj^erimenting  in  all  its  branches. 

WRITE  FOR   PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


fl 


0?  from  1  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  other  pur- 
poses 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 
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ELECTRIC  FREIGHT  LOCOMOTIVE. 

Since  the  month  of  August  last  a  96-ton  electric  loco- 
m.  ^ive  has  been  in  successful  operation  for  hauling- 
freight  on  the  Baltimore  &  Ohio  railway.  No  interrup- 
tions whatever  have  occurred,  the  locomotive  respond- 
ing in  every  case  without  failure  either  of  speed  or 
power.    Tests  were  made  recently  to  ascertain  its  capa- 


of  the  train.  In  this  condition  current  was  turned  into 
the  motors  and  movement  was  immediately  communi- 
cated to  the  train.  At  the  end  of  one  minute  the  train 
was  moving  at  a  speed  of  io}4  miles  an  hour,  and  at 
this  point  the  speed  was  increased  to  the  usual  rate. 
The  total  distance  moved  in  40  seconds  was  150  feet 
and  at  the  expiration  of  one  minute  450  feet. 


Electric  Locomotive  and  F"reight  Train  Leaving  Tunnel  on  the  Baltimore  &  Ohio  Railway. 


city  for  running  a  loaded  train  on  an  up-grade,  in  con- 
nection with  which  the  following  particulars  will  be  of 
interest.  The  illustration  presented  shows  the  electric 
locomotive  coupled  to  a  north-bound  freight  train  leaving 
the  tunnel. 

A  train  consisting  of  two  steam  locomotives,  not 
working,  and  27  loaded  freight  cars,  was  brought  to  a 
stop,  while  going  north  through  the  tunnel.  Here  the 
grade  is  42  feet  to  the  mile,  and  the  rails  were  damp 
and  greasy.  The  weight  of  the  train  was  1,125  tons, 
or  1,221  including  the  electric  locomotive.  Every  draw- 
bar was  tight,  no  slack  occurring  throughout  the  length 


Another  test  was  made  with  a  dynamometer  car 
placed  between  the  electric  locomotive  and  the  train, 
which  consisted  of  22  cars  loaded  with  coal,  one  caboose 
and  two  dead  locomotives.  The  total  weight  was  1,068 
tons.  On  the  10  percent,  grade  in  the  tunnel  an  aver- 
age drawbar  pull  of  some  25,000  pounds  was  obtained 
from  the  dynamometer  diagram.  The  speed  at  this 
point  was  miles  per  hour.     Comparison  with  the 

diagrams  obtained  in  similar  service  with  steam 
locomotives  showed  a  remarkably  uniform  and 
steady  pull  by  the  electric  engine,  due  to  the  absence 
from    it   of   reciprocating   parts,    the    torque  being 
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constant  throughout  the  entire  revolution  of  the  wheel. 

A  further  test  was  made  with  another  train,  consisting 
of  36  cars,  orve  caboose  and  three  dead  engines.  This 
was  a  regular  through  freight  train  with  a  local  freight 
attached,  and  the  total  weight  was  in  excess  of  1,600 
tons.  It  was  hauled  with  ease  through  the  tunnel,  and 
calculations  from  the  previous  dynamometer  records  and 
the  drawbar  pull  per  ampere  showed  a  drawbar  pull  of 
over  45,006  pounds. 

On  October  6th  still  another  test  was  made,  the  char- 
acter of  the  performance  being  heightened  by  the  fact 
that  the  train  which  it  moved  measured  over  1,800  feet 
in  length  and  weighed  about  1,900  tons,  and  was  started 
from  rest  in  the  tunnel.  It  consisted  of  a  north-bound 
freight  train  of  28  loaded  cars  and  two  locomotives 
coupled  to  a  local  freight  of  15  loaded  cars  and  one 
locomotive.  In  starting  not  a  sputter,  spark  or  slip  of 
the  wheel  occurred,  and  the  train  moved  with  the  same 
precision  as  if  the  circumstances  had  been  of  the  ordi- 
nary character.  The  drawbar  pull  of  60,000  pounds 
was  about  the  record  in  this  case.  The  train  was 
quickly  brought  to  a  speed  of  12  miles  an  hour  and 
pulled  through  the  tunnel  without  difficulty,  with  the 
locomotive  continuously  exerting  a  drawbar  pull  of 
40,000  pounds. 

The  above  tests  only  show  approximately  what  the 
locomotive  can  do,  as  its  capacity  has  by  no  means 
been  reached. 

Two  additional  machines  have  been  ordered  by  the 
Baltimore  &  Ohio  Railway  Company,  which  are  now 
nearing  completion  at  the  works  of  the  General  Electric 
Company  at  Schenectady. 


A  CANADIAN'S  RIDE  ON  THE  WINNING 
MOTO-CYCLE. 

While  so  much  has  been  said  lately  of  the  moto-cycle 
or  horseless  carriage  we  thought  a  description  of  a  ride 
on  one  in  the  late  Chicago  race  would  be  of  interest  to 
our  readers. 

One  of  our  representatives  called  on  Arthur  W.  White, 
of  London,  Ont. ,  of  the  firm  of  Geo.  White  &  Sons, 
well  known  manufacturers  of  engines,  boilers,  etc.,  he 
being  the  only  Canadian  official  in  the  Chicago  road 
race  last  (U.  S.)  Thanksgiving  Day.  He  and  his  father, 
Geo.  White,,  were  in  Chicago  for  ten  days  before  the 
race,  during  the  preliminary  tests. 

On  the  morning  of  the  race  the  umpires  were  assigned 
to  the  carriages,  one  to  each.  Arthur  W.  White  was 
placed  on  the  Duryea  carriage,  he  not  knowing  till  then 
which  carriage  he  was  to  ride  in.  The  route  of  sixty 
miles  ran  north  from  the  corner  of  Michigan  ave.  and 
Rush  street  through  Lincoln  Park,  then  by  way  of 
Kenmore  ave.  to  Evenston,  a  distance  of  thirty  miles. 
The  return  run  was  from  North  Clark  street  and  Bel- 
mont ave.  to  Milwaukee  ave.,  then  through  Park  Drive 
and  Humbolt,  Garfield,  Douglass  and  Brighton  parks, 
then  down  Western  ave.,  55th  st.  Boulevard,  through 
Washington  Park  to  starting  point,  the  round- trip  being 
60  miles. 

With  Mr.  White  on  the  carriage  was  Frank  Duryea, 
the  operator,  brother  of  the  inventor,  Chas.  E.  Duryea. 
The  day  was  fine  overhead,  but  the  roads  were  full  of 
slush,  which  impeded  the  speed  of  the  carriages.  In 
some  places  the  slush  was  six  inches  deep  and  often  hid 
ruts,  into  one  of  which  the  Duryea  carriage  went  at  the 
corner  of  Erie  aud  Rush  streets,  breaking  the  steering 
gear.    While  they  were  examining  the  extent  of  the 
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break,  the  Macey  carriage  passed  them.  It  being  a 
holiday,  none  of  the  blacksmith  shops  were  open,  but 
they  hunted  up  a  key  to  a  shop,  went  in  and  did  the 
work  themselves.  Fifty-five  minutes  were  lost  here. 
It  took  them  from  8:55  a.m.  to  12:45  P-'ti-  to  run  to 
Evenston,  a  suburb  of  Chicago,  making  a  stop  of  seven 
minutes  before  reaching  Evenston  for  water.  Shortly 
after  getting  water  they  caught  up  to  the  Macey  car- 
riage. The  road  here  was  but  one  broken  track,  with 
snow  on  each  side  to  the  depth  of  from  six  to  eight 
inches.  One  of  the  rules  of  the  contest  was  that  if  the 
leading  carriage  could  not  prove  its  capability  to  keep 
ahead,  it  was  compelled  to  pull  out  and  let  the  other  go 
by.  Mr.  White  asked  them  to  comply  with  the  rules, 
which  the  Macey  people  did.  He  was  sorry  to  ask 
them  to  do  it,  but  the  rules  had  to  be  complied  with.  A 
short  way  south  of  Evenston  a  sleigh  load  of  young 
people  upset  while  turning  a  corner,  but  Mr.  Duryea 
brought  the  carriage  to  a  standstill  almost  instantly, 
just  as  the  wheels  touched  the  horses.  The  carriage  at 
this  time  was  going  twelve  miles  an  hour.  At  the  cor- 
ner of  Clark  and  Lawrence  ave.  they  lost  their  way, 
and  went  two  miles  out  of  the  course.  At  Diversea 
street  part  of  the  mechanism  broke,  which  necessitated 
the  drawing  out  cf  a  piece  of  inch  ground  steel  ;  this 
was  done  in  a  tinsmith  shop  with  the  aid  of  a  charcoal 
fire  and  tinsmith's  hammers.  They  had  to  light  the 
fire,  and  lost  one  hour  here.  Through  the  west  side 
parks  the  snow  was  very  deep,  and  to  use  a  slang  term, 
"the  woods  were  full"  of  boys  who  made  Messrs. 
White  &  Duryea  targets  for  their  snow  balls.  Mr. 
Duryea  received  "one  in  the  neck"  which  dazed  him. 
Two  policemen  tried  to  control  the  boys,  but  the  boys 
didn't  see  it  that  way,  and  utterly  routed  the  cops. 
Crowds  lin^d  the  route  and  many  were  the  cheers  our 
friends  received.  The  Kodak  fiend,  as  on  all  occa- 
sions, was  on  hand — you  saw  him  in  every  gui«e,  in 
every  place,  at  all  times.  One  fiend  got  down  on  his 
back  in  the  slush  under  the  Duryea  carriage  to  take  a 
snap  at  the  mechanism.  The  Duryea  rig  reached  the 
starting  point  again-  at  7.18  p.m.,  being  10  hours  and 
twenty-three  minutes  on  the  road,  and  winning  the 
race.  The  Muller  carriage  came  in  a  little  above  an 
hour  afterwards.  The  Macey  carriage  became  mixed 
up  with  a  trolley  car  and  did  not  get  in  till  the  next 
day. 

After  the  race  Mr.  Hewitt,  president  of  the  company 
who  will  manufacture  the  Duryea  carriage  in  Spring- 
field, Mass.,  entertained  the  Duryea  people  and  Mr. 
White  and  friends  to  supper,  which  was  quite  accept- 
able to  Mr.  Arthur  W.  White  and  Mr.  Frank  Duryea, 
as  they  had  had  nothing  to  eat  since  6:30  a.m. 

Mr.  Arthur  W.  White  is  building  an  electro-moto- 
cycle  in  London,  and  will  give  it  a  test  at  the  proposed 
races  in  that  city  on  the  24th  of  May  next.  He  is  very 
desirous  that  a  moto-cycle  test  should  take  place  in 
Canada  this  year,  and  suggests  that  London,  being 
surrounded  in  all  directions  by  excellent  roads,  would 
be  the  most  suitable  place  for  such  an  event.  The 
horseless  carriage  has  a  great  future  before  it.  The 
thing  to  be  decided  is  what  power  will  be  the  best  for 
all  occasions. 


Mr.  E.  Luslier,  Secretary  of  the  Montreal  Street  Railway,  has 
recovered  from  his  recent  ilhiess. 

A.  E.  Payne,  a  well-known  electrician  of  Boston,  Mass.,  has 
decided  to  make  his  home  in  Canada,  and  has  joined  the  Royal 
Eleclric  Company  at  Toronto. 
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COMBUSTION.* 

Bv  TIlo^]AS  Wknslkv,  Oti  awa. 
(Concluded.) 

I  will  here  g'ive  you  an  approximate  list  of  square  feet  o  heatinj^ 
surface  per  horse-power  in  different  styles  of  boilers,  and  various 
other  data  for  comparison  : 

Tvi'E  OF  Bon.ER.  .S     i     ^■^  ^     JJ   .  AurilOKlTY. 

JiSuk  o-oS  •£;?  ■5>,wi 
«.£.2.c    -S^x    .3  o  .|.s.S 

w  u  OS  &i 

Water  Tube   10  to  12  .3  i.oo  i.oo  Isherwood. 

Tubular   14  to  18  .25  .91  .50  " 

Flue   8  to  12  .4  .79  .25    Prof.  Trowbridjfe 

Plain  Cylinder. ...  6  to  10  .5  .69  .20 

Locomotive   12  to  16  .275  .85  .55 

Vertical  Tubular.  .  15  to  20  .25  .80  .60 

A  horse-power  in  a  steam  engine  or  other  prime  mover  is  550 
foot  lbs.  raised  one  foot  per  second,  or  33,000  lbs.  one  foot  per 
minute. 

In  Engineering-  of  August  17th,  1894,  there  is  a  report  of  two 
tests  made  with  a  triple  expansion  mill  engine  of  1,000  horse- 
power, built  by  Victor  Coates  &  Co.,  limited,  of  Belfast,  for  the 
spinning  mills  of  the  Brookfield  Linen  Company,  limited,  of  the 
same  city.  This  engine  was  set  to  work  on  the  18th  of  Septem- 
ber, 1893,  and  has  been  at  work  ever  since,  giving  satisfactory  re- 
sults, especially  in  the  matter  of  fuel  consumption  and  steady 
driving.  As  shown  by  these  tests,  the  amount  of  water  used  is 
remarkably  small,  being  11.5  lbs.  per  hourly  horse-power,  and  the 
coal  consumption  was  i  lb.  The  diameters  of  the  cylinders  are 
respectively  19,  29  and  46  inches,  with  a  stroke  of  48  inches. 
The  steam  was  generated  in  two  Lancashire  boilers,  7  feet  6 
inches  in  diameter  and  30  feet  long  ;  each  boiler  has  two  furnaces 
of  the  Adamson  type,  having  five  Galloway  tubes  in  each,  and  the 
total  heating  surface  of  the  two  boilers  is  1,900  square  feet.  On 
these  tests  the  engines  were  not  running  at  full  power,  but  were 
developing  787.4  horse-power,  so  that  the  heating  surface  per 
horse-power  in  this  case  was  2.41  square  feet.  The  feed  water 
was  heated  in  the  economiser  to  250°  Fahrenheit,  and  if  we  include 
the  heating  surface  of  the  economiser,  3,600  square  feet,  there 
would  be  a  total  of  5,500,  or  7. 112  square  feet  per  horse-power. 
The  economiser  is  placed  in  the  base  of  the  chimney,  and  the  feed 
water  is  heated  by  the  hot  gases  which  are  passing  away  to  the 
atmosphere,  and  would  otherwise  be  a  total  loss. 

When  anthracite  or  hard  coal  is  used,  there  should  be  from  22 
to  24  inches  between  the  top  of  the  bars  and  the  lowest  part  of  the 
boiler.    If  bituminous  or  soft  coal  is  used,  then  from  27  to  30  inches. 

It  is  an  absolute  condition  of  economy  and  eiTiciency  that  the 
grate  bars  shall  at  all  times  be  well  and  evenly  covered  with  the 
fuel,  but  this  condition  is  one  that  is  frequently  neglected.  If  the 
bars  are  not  uniformly  and  evenly  covered,  the  air  enters 
irregularly  in  streams,  passing  through  the  thinnest  or  uncovered 
parts  ;  if  too  thickly  covered  it  prevents  the  a:ir  entering.  You  all 
know  that  the  thickness  of  the  fire  will  depend  upon  the  size  of 
the  coal  used.  The  smaller  the  fuel  the  thinner  the  fire.  With 
egg  coal  from  6  to  8  inches,  and  with  furnace  coal  from  8  to  10 
inches  have  been  found  the  best  results  in  practice.  In  burning 
soft  coal  the  charges  should  be  light,  as  the  gases  which  are 
evolved  will  have  a  better  opportunity  of  getting  the  requisite 
quantity  of  oxygen, 

I  have  seen  from  15  to  16  inches  of  coal  on  the  bars  at  a  time, 
and  upon  asking  the  fireman  his  reasons  for  having  such  a  heavy 
fire,  his  answer  has  been  that  he  could  not  get  steam  unless  he 
had  that  quantity.  It  is  argued  by  some  that  it  is  necessary, 
when  a  boiler  is  worked  to  a  high  rate  of  capacity,  to  maintain 
heavy  fires,  and  that  thin  fires  are  well  enough  for  slow  rates  of 
combustion  ;  but  when  the  call  for  steam  increases,  it  must  be 
met  by  an  increased  thickness  in  the  bed  of  coal  on  the  grate* 
The  ordinary  fireman  is  apt  to  favor  this  method,  for  the  reason 
that  he  can  introduce  large  quantities  at  a  firing,  and  afterward 
he  is  not  obliged  to  give  the  fires  much  attention,  for  perhaps  an 
hour's  time,  when  he  will  again  fill  the  furnace  full  in  the  same 
manner  as  before.  As  an  explanation,  however,  of  the  favor 
which  this  method  receives,  it  is  probable  that  the  class  of  labor 
which  is  generally  employed  considers  the  muscular  effort  required 
much  less  of  a  task  than  the  more  frequent  and  careful  attention 
which  is  needed  when  the  fires  are  thin.  Under  such  conditions 
it  is  almost  impossible  to  regulate  with  natural  draught  the 
supply  of  air,  upon  which  we  must  depend  entirely  for  perfect 
combustion  and  economy. 

*.A  paper  read  before  the  Canadian  Association  of  Stationary  Engineers. 


As  regards  a  comparison  between  (hick  and  thin  fires,  the  fact 
is  that  more  capacity  can  be  obtained  from  a  boiler  when  a  fire  of 
medium  thickness  is  carried  and  proper  attention  is  given 
to  its  condition,  than  can  be  realized  by  any  system  of 
management  when  the  fires  are  exceedingly  heavy,  and  advocates 
of  thick  fires,  who  take  the  ground  that  they  are  a  necessity, 
are  mistaken.  As  to  the  economy  of  the  two,  some  persons 
maintain  that  heavy  fires  give  the  most  economical  results,  but 
this  is  questionable.  Valuable  information  on  the  subject  has 
recently  been  brought  out  jy  the  results  of  two  evaporative 
tests  which  were  made  on  a  72-in  return  tubular  boiler,  having  one 
hundred  3}^  inch  tubes,  17  feet  in  length.  The  heating  surface 
amounted  to  1,642  square  feet,  and  the  grate  surface  to  36  square 
feet,  the  ratio  of  the  two  being  45.6  to  i.  On  the  thick  fire  test, 
the  depth  of  coal  on  the  grate  varied  from  10  to  20  inches,  being 
heaviest  at  the  rear  end  and  lightest  at  the  front  end.  On  the 
thin  fire  test,  the  depth  was  maintained  uniformly  at  about  6 
inches.  The  coal  was  Kew  River  semi-bituminous  coal.  The 
difference  in  the  results,  as  appears  from  the  figures,  is  an  in- 
creased evaporation  due  to  their  fires  amounting  to  15.6  per  cent. 

The  quantity  of  heat  generated  in  the  furnace  is  dependent  on 
the  relative  weight  of  hydrogen  first,  and  carbon  afterwards, 
chemically  combined  with  their  equivalent  weights  of  atmospheric 
oxygen.  If  chemistry  did  not  teach  us  this,  our  daily  experience 
would  soon  convince  us. 

In  using  soft  or  bituminous  coal,  which  contains  a  large  per- 
centage of  volatile  matter,  it  is  necessary  to  introduce  air  over  the 
fuel  (unless  we  are  working  with  the  forced  draught  system),  as  we 
cannot  get  sufficient  air  through  the  grates,  and  that  which  comes 
is  loaded  with  carbon  which  it  has  picked  up  in  its  passage 
through  the  fire.  For  this  purpose  we  have  apertures  in  the  doors, 
or  we  leave  the  door  ajar  after  a  new  charge  of  coal.  You  will 
readily  perceive  that  the  adinission  of  any  large  quantity  of  air  in 
this  way  must  be  objectionable,  as  it  will  cool  the  gases  below 
the  point  of  ignition,  and  if  too  much  is  admitted  it  will  carry  off 
heat  from  the  furnace.  There  are  a  number  of  ways  of  admitting 
air  to  better  advantage  ;  the  simplest  is  to  conduct  the  air 
through  a  hollow  bridge  wall  and  discharge  it  through  apertures 
in  the  top,  the  air  mingling  with  the  lower  strata  of  the  burning 
gases  as  they  pass  over  the  bridge,  thus  ensuring  a  more  perfect 
combustion. 

George  W.  Barrus,  M.E.,  made  tests  with  a  boiler  where  pro- 
vision had  been  made  for  the  admission  of  air  as  above,  with 
Cumberland,  anthracite  and  a  mixture  of  two  parts  pea  and  dust, 
and_^one  part  Cumberland.  In  the  case  of  the  Cumberland,  the 
evaporation  was  increased  about  six  per  cent. ;  with  the  anthracite, 
the  evaporation  was  decreased  about  one  per  cent.  The  hot  air 
completed  the  combustion  of  the  volatile  products  of  the  soft  coal, 
which  would  otherwise  escape  unburned.  The  slower  burning 
anthracite  did  not  need  this  supply  and  did  better  without  it.  The 
effect  which  the  introduction  of  air  had  upon  the  appearance  of  the 
products  of  combustion,  as  viewed  from  the  "  peek  hole  "  cack  of 
the  bridge  wall,  was  very  noticeable  in  both  cases,  but  gr'-atest 
with  the  soft  coal  ;  but  Mr.  Barrus  says  that  there  was  a  height- 
ened color  and  increased  activity  to  the  flame,  whichever  fuel  was 
used,  notwithstanding  the  average  evaporative  result  with  the 
hard  coal  was  lower.  Mr.  Barrus'  conclusion,  drawn  from  many- 
tests,  is  that  a  considerable  advantage  attends  the  admission  of 
air  above  the  fuel  when  bituminous  coal  is  employed,  but  that 
there  is  no  advantage  when  mixtures  of  anthracite  screenings  and 
bituminous  coal  are  used,  and  little  or  no  benefit  is  derived  when 
anthracite  coal  is  used. 

The  importance  of  good  draught,  natural  or  mechanical,  for 
the  supplying  of  sufficient  oxygen  for  the  rapid  and  economical 
combustion  of  fuel,  has  long  been  felt  by  the  engineer.  The  gain 
both  in  capacity  and  efficiency  which  w^ould  be  obtained  bv  the 
rapid  and  energetic  combustion  of  the  various  kinds  of  coal,  and 
the  high  furnace  temperature  resulting  therefrom,  is  well 
established,  but  its  importance  has  only  been  admitted  within  tlic 
last  few  years.  High  initial  furnace  temperature  is  essential  with 
all  kinds  of  boilers  to  obtain  the  greatest  economy,  and  to  obtain 
this  high  temperature  requires  proper  draught  to  deliver  an 
abundant  supply  of  oxygen  to  the  furnace.  This  result  is  obtained 
by  natural  draught  in  a  well-proportioned  chimney,  or  forced 
draught  obtained  by  mechanically  creating  a  pressure  under  the 
grates  with  a  fan  or  blower.  The  advantages  of  the  forced 
draught  are:  ist.  It  is  under  complete  control.  2nd.  The 
more  perfect  combustion  of  fuel  by  reason  of  the  more  abundant 
supply  of  oxygen  to  the  furnace,  and  the  possibility  of  using  a 
cheaper  grade  of  coal,  with  a  proper  combiLstion  of  the  same.  It 
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is  a  fact,  however,  that  the  most  perfect  plant  will  be  a  failure  if 
the  firing  of  the  boilers  is  not  properly  attended  to,  and  the  fires 
kept  at  an  even  and  uniform  thickness  suitable  to  the  grade  of 
coal  used,  and  it  is  to  be  regretted  that  so  little  attention  is  paid 
to  this  fact. 

There  is  a  furnace  in  use  in  the  United  States,  a  sketch  of  which 
I  submit  herewith,  and  known '  as  the  Hawley  Down-Draught 
Smoke-Consuming  Furnace.  The  characteristic  features  of  the 
Hawley  setting  will  be  of  interest  ;  it  consists  of  a  double  set  of 
grate  bars,  one  above  the  other  ;  the  upper,  or  water  grate,  is 
made  of  2-inch  pipe,  screwed  into  headers,  or  drums,  connected 
with  the  circulating  system  of  the  boiler.  The  supply  pipes  to  the 
front  header  are  taken  from  near  the  bottom  of  the  front  end  of 
the  shell,  the  water  passing  through  the  grates  into  the  rear 
header,  which  is  connected  to  the  boiler  shell  somfe  distance  back 
from  the  front,  just  below  the  water  line,  and  the  space  between 
the  drum  and  shell  is  built  up  solid  with  fire-brick.  The 
operation  of  the  down-draught  furnace  is  directly  opposite  to  that 
of  the  ordinary  setting.  Comparatively  little  air  is  admitted  be- 
low the  water  grates,  and  the  entire  supply  of  coal,  and  practi- 
cally all  the  air  enters  above.  The  fire  burns  downward,  in- 
stead of  upward,  there  being  no  passage  except  downward 
through  the  grates.  The  gaseous  products  of  combustion,  to- 
gether with  the  finely  divided  carbon  particles  which  form  the 
visible  smoke,  are  forced  through  the  incandescent  mass  of  coals 
and  are  highly  heated,  after  which  they  meet  the  equally  hot 
flame  from  the  lower  grate,  on  which  there  is  burning  what  is 
practically  a  coke  fire.  The  combined  water  of  the  volatile 
matter  in  the  coal,  as  well  as  its  moisture,  are  decomposed  into 
hydrogen  and  carbonic  oxide  gases,  and  these  combine  with  the 
air  supplied  below  the  grate,  or  drawn  downward  through  it,  and 
burn,  thus  adding  to  the  efficiency  of  the  furnace.  The  separated 
carbon  meanwhile  is  transformed  into  carbonic  acid  gas,  and  the 
result  is  almost  complete  combustion.  Whatever  additional  air 
is  required  is  furnished  through  registers  in  the  doors  between  the 
two  grates,  or  through  those  of  the  ash  pit.  The  style  of  furnace 
requires  a  somewhat  increased  chimney  capacity,  if  it  is  desired 
that  the  boilers  be  capable  of  doing  as  much  work  as  those  set  in 
the  ordinary  way.  If  the  demand  for  steam  never  greatly  exceeds 
the  rated  capacity  of  the  boiler,  the  ordinary  chimney  will  answer, 
it  simply  being  necessary  to  carry  thinner  fires.  The  best  results, 
however,  in  efficiency  and  smokelessness,  as  well  as  in  capacity, 
are  secured  by  having  a  chimney  of  ample  height,  but  this  is 
equally  true  with  regard  to  ordinary  settings,  which  rarely  have 
enough  chimney.  They  claim  a  saving  for  this  furnace  of  from  20 
to  30  per  cent. 

The  highest  value  that  has  been  found  by  actual  test  of  a  pound 
of  coal  is  14,603  heat  units,  and  each  heat  unit  is  equivalent  to  778 
foot  pounds,  so  that  each  pound  of  coal  furnishes  the  equivalent  of 
1  1,361,134  foot  pounds  per  hour,  but  we  only  get  back  1,980,000 
foot  pounds,  or  about  one-sixth  of  the  mechanical  equivalent  ot 
the  heat  supplied. 

A  pound  of  coal  or  any  other  fuel  has  a  definite  heat-producing 
capacity,  and  is  capable  of  evaporating  a  definite  quantity  of 
water  under  given  conditions  ;  this  is  a  limit  beyond  which  even 
perfection  cannot  go,  and  yet,  I  have  heard,  and  doubtless  you 
have  heard,  o  cases  where  inventors  have  claimed  that  their  im- 
provements will  enable  you  to  evaporate  from  16  to  17  pounds  of 
water  per  pound  of  coal,  and  so-called  engineers  have  certified  to 
these  results. 

You  all  know  that  this  is  impossible,  the  highest  value  for  a 
pound  of  coal  being  14,603  heat  units,  and  it  is  a  known  fact  that 
it  takes  965.7  heat  units  to  evaporate  one  pound  of  water  from  and 
at  212°  Fahrenheit,  so  that  dividing  14,603  by  965.7  we  have 
15. 1  pounds  of  water  per  pound  of  coal,  and  then  only  when  every 
heat  unit  is  put  into  the  water.  The  highest  value  of  evaporation 
so  far  has  been  1 1.5  pounds  of  water  per  pound  of  coal,  per  hour; 
but,  as  a  general  rule,  it  is  from  7  to  8  pounds  per  pound  of  coal, 
per  hour. 

In  conclusion,  I  would  say  that  in  the  combustion  of  fuel  there 
is  but  one  body  combustible  to  be  dealt  with,  carbon  and 
hydrogen,  and  but  one  supporter,  the  oxygen  of  the  air;  that  in 
combustion,  atmospheric  air  is  the  principal  element,  but  it  is  the 
one  to  which  practically  the  least  attention  is  given,  either  as  to 
quantity  or  ronli-ol,  and  that  chemistry  and  experience  teach  us 
that  combustion  depends,  not  so  much  on  the  quantity  of  air  pass- 
ing through  the  incandescent  fuel,  as  upon  the  weight  of  oxygen 
taken  up  in  its  passage  through  it.  In  fact,  the  c|uantityof  air 
passing  through  it  may  be  destructive  of  coinbustion  if  improperly 
introduced  and  distributed.    Thai  the  quaiitit  '  of  heat  generated 


depends  upon  the  relative  weight  of  carbon  or  hydrogen,  and 
chemically  considered,  their  equivalent  weights  of  atmospheric 
oxygen,  so  also  the  quantity  of  steam  generated  does  not  de- 
pend so  much  upon  the  intensity  of  the  fire  as  on  the  quantity  of 
heat  absorbed  by  the  water.  Now,  it  is  well  known  that  success 
in  generating  the  most  heat  and  steam,  and  consequently  power, 
from  a  given  amount  of  coal,  depends  upon  a  compliance  with  the 
necessary  conditions  to  perfect  combustion,  which  involves  not 
only  a  theoretical  knowledge  of  chemistr}',  but  also  a  practical 
knowledge  of  the  best  methods  of  combining  them  with  mechanical 
appliances,  and  the  perfect  mixing  of  the  constituent  elements  with 
which  we  have  to  deal,  in  strict  accordance  with  the  laws  of  nature. 

For  the  standard  method  of  testing  coal  referred  to  in  this 
paper,  the  following  is  the  outline  of  procedure  :  For  the  moisture 
a  finely  ground  sample  is  dried  for  one  hour  in  an  air  bath  at  105° 
to  110°  C.  For  the  other  constituents  a  fresh  sample  is  taken  of 
about  a  gram  in  quantity  and  put  in  a  platinum  crucible,  the 
crucible  being  covered  ;  it  is  now  heated  for  3}^  minutes  over  a 
Bunsen  burner,  followed  immediately  with  the  highest  temperature 
of  the  blast  lamp  for  an  equal  length  of  time.  The  loss  in  weight, 
less  the  moisture  obtained,  equals  the  volatile  combustible  matter. 
The  fixed  carbon  is  next  burned  off  by  removing  the  crucible 
cover  and  heating  in  the  flames  of  the  Bunsen  burner,  with  access 
of  air  till  the  carbon  is  burned  off ;  the  loss  of  weight  equals  the 
carbon,  the  residue  is  ash. 


THE  LAW  AS  TO  SUNDAY  CARS. 

Fc)LLOWlNG  is  the  decision  in  full  handed  down  by  Judge  Rose 
in  the  action  brought  by  the  Lord's  Day  Alliance  to  restrain  the 
Hamilton  Street  Railway  Company  from  running  their  cars  on 
Sunday  : — 

"  It  was  conceeded  that  the  defendant  company  had  the  right  to  run  its  cars  on 
Sunday  as  we'l  as  on  the  other  days  of  the  week,  unless  doing  so  was  a  violation  of 
the  provisions  of  chap.  203,  R.S.O.,  amending  an  Act  to  prevent  the  profanation  of 
the  Lord's  Day,  sometimes  called  the  Lord's  Day  Act. 

The  following  questions  then  arise  :  (i)  Does  the  above  statute  apply  to  the  de- 
fendant company? 

(2)  If  so,  is  what  was  shown  to  have  been  done  here  within  the  exception  as  being 
a  conveying  of  travelers? 

(3)  If  not  within  the  exception,  was  it  necessary,  to  entitle  the  plaintiff  to  succeed, 
for  him  to  show  substantial  injury  to  the  public  ? 

(4)  If  necessary,  has  such  injury  been  shown? 

(5)  And  in  any  view,  on  this  evidence,  is  an  order  of  injunction  the  proper  remedy 
for  a  violation  of  the  Act  ? 

The  statute  does  not  apply  to  the  company  unless  it  is  one  of  the  persons  named  in 
the  first  section  of  the  Act  or  a  person  ejusdem  generis  with  those  named. 

I  assume  that  the  fact  that  the  defendant  is  a  corporation  does  not  prevent  the  Act 
applying. 

The  persons  named  in  the  Act  are  "  Merchant,  tradesman,  artificer,  me  hanic, 
workman,  laborer,  or  other  person.  whatsoe\  er. " 

It  is  not  open  on  the  decisions  in  our  own  courts  for  the  plaintiff  to  contend  that 
the  words  "  or  other  persons  whatsoe\-er  "  are  not  to  be  construed  to  refer  to  persons 
ejusdem  goneris.  Therefore  we  have  to  see  if  a  person  running  street  cars  is  one 
named  by  the  statute  or  ejusdem  generis  with  such  person.  This  question  also  is,  as 
it  seems  to  me,  practically  concluded  by  authority. 

In  Sandiman  v.  Breach,,7  B.  &  C,  96,  it  was  held  by  the  court,  the  judgment 
being  delivered  by  Lord  Tenterden.  C.  J.,  that  the  words  "  or  other  person  or  persons 
whatsoever  "  in  the  29  Car.,  2,  c.  7,  s.  1,  were  not  used  in  a  sense  large  enough  to 
include  the  owner  or  driver  of  a  stage  coach  ;  that  section  provided  "  that  no  trades- 
man, artificer,  workman,  laborer  or  other  person  whatsoever  shall  do  or  exercise  any 
worldly  labor,  business  or  work  of  their  ordinary  callings  on  the  Lord's  Day,"  etc. 
In  Reg.  v.  Budway  (supral,  it  was  held  by  the  full  court  (Q.B.D  )  that  a  cab  driver 
did  not  come  within  the  words  of  chap.  203,  and  in  Reg.  v.  Somers  (supra)  the  same 
court  followed  its  deci-sion  in  Reg.  v.  Budway. 

In  the  latter  case  the  fact  stated  was  that  "The  defendant  was  a  servant  of  one 
Charles  Brown,  a  keeper  of  a  livery  stable  in  the  city  of  Toronto,  and  on  the  day  in 
question  drove  a  cab  belonging  to  Brown  through  the  streets  of  the  city  for  hire." 
Mr.  Moss  urged  that  the  two  latter  decisions  should  be  confined  to  the  facts  then  be- 
fore the  court,  and  did  not  apply  to  a  case  of  a  cab  driver  who  was  both  owner  and 
driver.  It  seems  to  me  there  is  in  principle  no  distinction  between  the  driver  who  is 
the  owner  and  the  driver  who  is  the  servant  of  the  owner  that  would  apply  in  favor  of 
the  servant,  indeed  it  might  be  contended  that  a  servant  who  was  the  owner  would 
more  readily  come  within  the  description  "workman  or  laborer"  than  would  the 
owner  who  was  also  the  driver,  and  in  Sandiman  v.  Breach,  as  we  have  .seen  Lord 
Tenterden  draws  no  such  distinction,  but  uses  the  words  "  owner  or  driver."  Then 
if  an  owner  or  driver  of  a  stage  coach  or  an  owner  or  driver  of  a  cab  is  not  within  the 
Act,  is  one  who  is  an  owner  or  driver  of  a  street  car,  whether  such  car  is  by  horses, 
steam,  electricity  or  other  motive  power  ?  I  am  unable  to  see  any  distinction  between 
such  persons.  I  think  there  is  none  ;  and,  following  the  above  decisions,  which  are 
binding  upon  me,  I  must  hold  that  the  defendant  company  is  not  within  the  Act  and 
so  not  prohibited  from  running  its  cars  on  Sunday. 

But,  assuming  that  the  act  does  apply,  th  n  has  it  been  shown  that  the  company 
was  or  was  not  "  conveying  travelers"? 

The  exception  is  in  the  following  words,  "  Conveying  travelers  or  Her  Majesty's 
mail  by  land  or  water,  selling  drugs  or  medicines  and  other  works  of  necessity,  and 
works  of  charity  only  excepted." 

In  Reg.  V.  Daggett,  i  O.  R.,  537,  the  full  court  (Q.  B.  D.)  composed  of  Hagarty, 
C.  J.,  and  Armour  and  Cameron,  J.  J.,  held  that  excursionists  leaving  Buffalo  in  the 
State  of  New  York  on  a  Sunday  morning  and  proceeding  by  rail  to  Niagara,  thence 
by  defendant's  steamboat  to  Toronto,  .ird  back  the  same  day,  were  travelers  within 
the  exception,  and  that  there  is  no  distinction  in  such  a  case  between  travelers  for 
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pleasure  and  for  business.  The  decisions  under  the  29th  Car.,  2,  c.  7.  were  collect- 
ed and  referred  to  and  accepted  as  defining  the  term  "travelers"  as  used  in  our 
statue. 

There  the  learned  Chief  Justice  said  :  It  matters  nothing  in  my  judgment 
whether  they  travel  wholly  for  pleasure,  fresh  air,  relaxation  from  work,  or  with  or 
without  luggage,  or  actually  on  important  business.  They  are  travelers  within  the 
meaning  of  the  statute.  To  draw  any  distinction  between  persons  according  to  the 
purpose  whi':h  induced  them  to  travel  would,  as  it  seems  to  me,  be  a  vain  attempt, 
leading  to  impossible  and  irritating  inquiries  arid  lending  to  bring  a  useful  and 
salutary  enactment,  into  contempt." 

No  affect  was  given  to  the  argument  of  counsel  that  "conveying  travelers"  to  be 
within  the  exception  must  be  a  work  of  necessity,  the  court  evidently  holding  other- 
wise. 

Among  the  cases  referred  to  decided  in  England  under  the  29th  Car.,  2,  was  Pep- 
low  V.  Richardson,  L.R.,  4  CP.,  168,  wher--  it  was  held  that  a  man  who  walked  two 
and  a  half  miles  from  his  residence  to  drink  mineral  water  at  spa  was  a  traveler,  and 
in  Taylor  v.  Humphries,  10  C.B.,  N.S.,  429,  Erie,  C.J.,  held  that  persons  who  liad 
walked  four  miles  on  business  or  pleasure  might  be  lawfully  supplied  with  refresh- 
ment as  travelers. 

Mr.  Moss  endeavored  to  distinguish  these  cases  on  the  ground  that  the  persons 
had  walked  to  a  distance  out  of  the  town  where  they  resided,  but  I  find  no 
distinction  suggested,  and  it  seems  to  me  to  be  fanciful  and  not  entitled  to  prevail. 
It  is  also  manifest  that  the  distance  passed  over  does  not  determine  whether  one  is  a 
traveler  or  not. 

In  Reg.  v.  Daggett  ;  Reg.  v.  Tinning,  ii  U.C.R.,  636,  was  referred  to  and  not 
followed.    It  was  declared  to  be  not  in  accordance  with  the  subsequent  decisions. 

In  Reg.  v.  Tinning  the  court  held  "  that  persons  making  it  their  ordinary  business 
to  ply  within  the  harbors  of  a  town  not  for  any  purpose  of  carrying  travelers  or  the 
mail  were  intended  to  be  restrained  by  the  Act,"  adding,  "  We  think  it  clear  that  the 
persons  carried  on  a  Sunday  between  the  city  (Toronto)  and  the  peninsula  cannot  be 
called  travelers  within  the  meaning  of  the  exception.  They  are  persons  notoriously 
seeking  mere  recreation." 

I  must  follow  Reg.  v.  Daggett  in  preference  to  Reg.  v  Tinning,  leaving  an  appeal- 
late  tribunal  to  say  that  the  later  decision  is  wrong,  if  it  is  so,  for  it— Reg.  v.  Dag- 
gett—is  founded  upon  decisions  subsequent  to  Reg.  v.  Tinning,  and  has  remained  un- 
questioned since  it  was  decided  in  1882. 

Both  decisions  are  of  the  same  court,  differently  constituted,  and  the  later  de- 
cision is,  as  I  think,  a  declaration  that  the  former  is  not  good  law,  and  is  a  declaration 
of  the  law  which  bind-^  me  sitting  as  a  judg*  of  first  instance. 

It  is  pointed  out  that  the  Legislature  by  the  48  Vic,  c.  44,  ss  1-7  (now  s.  7,  R.S. 
0.,c.  203^  had  declared  excursionists  not  to  be  travelers;  but  it  will  be  observed 
that  such  section  applies  only  to  persons  going  and  returning  on  the  same  day,  by 
the  same  steamboat  or  railway  or  any  other  owned  by  the  same  persons  or  com- 
pany such  steamboat  or  railway  having  fur  the  only  or  principal  object  the  carriage 
of  Sunday  passengers  for  amusem'^^nt  or  pleasu  e  only,  and  does  not  apply  to  per- 
sons carried  one  way  only  or  going  and  returning  on  different  days.  So  the  con- 
struction put  upon  the  word  "  travelers "  by  the  court  in  Reg.  v.  Daggett  stands 
with  the  above  exception. 

It  is  instructive  to  note  the  care  the  Legislature  exercised  in  declaring  the  limit- 
ations to  such  extension  of  the  Act. 

I  find  as  a  fact  the  defendant  company  has  not  been  shown  to  have  run  its  cars 
having  for  the  principal  or  only  object  the  carriage  of  Sunday  passengers  for  amuse- 
ment or  pleasure  cnlv,  and  there  is  no  evidence  before  me  on  which  1  could  find  that 
the  company  carried  what  might  be  called  Sunday  excursionists. 

I  find  as  a  fact  that  the  cars  of  the  defendant  company  were  shown  to  have  been 
run  on  Sunday  as  on  other  days,  only  less  frequently,  for  the  carriage  of  travelers  at 
the  usual  rate  of  fare,  and,  although  it  may  be  that  pe'sons  who  were  not  travelers 
were  carried,  such  fact  was  not  shown.  It  having  been  decided  that  to  go  two  and  a 
half  miles  to  drink  mineral  waters  ;  to  walk  out  for  fresh  air,  or  pleasure,  say  three  or 
four  miles;  to  go  upon  an  excursion  from  Buffalo  to  Toront  >  and  return  ;  or  to  go 
over  to  the  peninsula,  (now  Island)  opposite  Toronto  for  recreation,  constituted  the 
person  so  journeying  a  traveler,  I  must  either  ignore  the  effect  of  such  decisions  or 
hold  that  at  least  certain  persons  carried  by  the  defendant  company  were  travelers 
within  the  m  aning  of  the  Act,  e.g.,  persons  who.  coming  into  the  city  by  the 
ordinary  railway  trains,  desired  to  reach  their  respective  destinations  in  the  city  ; 
persons  going  to  and  returning  from  church  ;  persons  going  to  places  of  rest  or  re- 
creation ;  and  the  like. 

It  follows,  frc'm  the  view  I  have  taken  of  the  decision  referred  to,  that  the  company 
had  a  right  to  run  its  cars  for  the  purpose  of  "  conveying  travelers,"  and,  so  running, 
the  cars  would  create  all  the  noise  and  disturbance  that  they  are  alleged  to  create, 
to  the  annoyance  of  some  of  the  persons  who  gave  evidence  at  the  trial,  without  re- 
gard to  whether  they  did  or  did  not  carry  persons  who  were  not  travelers,  and  so  I 
cannot  find  that,  by  carrying  persons  who  were  not  travelers,  they  have  created  or 
continued  a  nuisance,  therefore,  there  is  no  ground  on  which  the  court  can  interfere. 

Fnr  the  informati  n  of  the  court,  if  this  case  is  carried  farther,  and  it  shall  become 
necessary  to  find  any  facts  upon  the  evidence  found  by  me,  I  desire  to  say  that,  as  far 
as  I  could  judge,  the  several  witnesses  at  the  trial  were  apparently  honest  in  their 
endeavor  to  tell  the  truth.  Their  opinions  as  to  the  ru  ning  of  the  cars  on  Sunday 
being  an  annoyance  seemed  to  he  affected  by  their  views  as  to  whether  it  was  morally 
right  or  wrong  so  to  run  them,  and  such  views  were  again  influenced  to  some  extent 
by  the  fact  that  the  running  of  the  cars  on  Sunday  was  or  was  not  to  them  or  the 
churches  or  congregations  to  which  thiy  belonged  a  benefit,  advantage,  or  con- 
venience. 

I  was  referred  by  Mr.  Martin  to  ch.  99  of  the  55  Vic.  (O.),  incorporating  the  Tor- 
onto Railway  Company,  and  confirming  the  agreement  therein  set  out.  By  clause  i 
of  the  Act  the  company  is  permitted  to  run  its  cars  on  Sunday,  when  agreed  to  by 
the  citizens,  provided  that  so  doing  it  is  not  a  contravention  of  the  Lord's  Day  Act. 
This  probably  shows  that  the  Legislature  had  formed  no  opinion  that  the  Lord's  Day 
Act  did  clearly  prohibu  the  running  of  cars  on  Sunday. 

I  was  referred  to  the  case  of  The  Attorney-General  v.  Niagara  Falls  Tramway 
Co.,  19  O.R.,  624,  and  iB  A.R.,  453,  but  that  case  did  not  turn  upon  any  question 
under  chap.  203,  above  considered. 

On  the  whole,  I  am  of  the  opinion  that  the  plaintiff  s  case  fails,  and  the  action 
must  be  dismissed  with  costs." 


THE  STEAM  ENGINE  INDICATOR  AND  ITS  USES. 

By  Wm.  Thomi'son,  Chief  Engineer  Montreal  West  Water  &  Light 
Station. 

Year  after  year  the  beneficial  results  to  be  derived  from  this 
wonderful  little  instrument  become  more  widely  known  through- 
out the  engineering-  profession,  and  the  study  of  indicator  dia- 
grams is  now  easy  as  compared  with  a  few  years  ago,  owing  to 
the  completeness  and  simplicity  of  the  data  at  hand.  But  all 
engineers  are  unfortunately  not  in  a  position  to  either  acquire  a 
.theoretical  or  practical  acquaintance  with  the  indicator,  and  to 
these  I  more  especially  desire  to  address  myself.  In  these  days 
of  progressive  modern  engineering  near!)'  every  plant  of  an}'  im- 
portance is  provided  with  either  one  or  more  indicators  for  tlie  use 
of  its  engineers.  Owners  of  small  plants,  however,  very  rarely 
consider  this  instrument  a  necessity,  as  they  rarely  understand 
the  purpose  for  which  it  is  intended.  The  engineers  in  charge  of 
these  plants  have  therefore  very  little  chance  to  become  acquaint- 
ed with  the  use  of  the  indicator  practically  unless  thej'  put  their 
hands  in  their  pockets  and  purchase  one  for  thomsoK  e-^,  a  course 
I  strongly  advise  even  though  3'ou  may  have  to  l  educe  your  spend- 
ing money  for  some  time  and  go  "hard  up"  for  monllis.  Vou 
will  derive  such  knowledge  from  the  use  and  study  of  this  instru- 


ment, that  no  matter  how  thoroughly  practical  you  may  be,  you 
will  be  so  fully  repaid  that  the  outlay  will  never  be  regretted.  An 
engineer  aspiring  to  perfect  himself  in  his  profession  loves  to  study 
the  theoretical  basis  of  his  profession  and  to  acquire  such  intimate 
knowledge  that  every  move  of  his  engine  is  thoroughly  under- 
stood, and  becomes  to  him  at  least  a  thing  of  pride  and  joy,  al- 
ways scrupulously  clean  and  running  as  smoothly  as  care  and 
knowledge  can  make  it,  satisfying  to  both  engineer  and  employer. 
To  an  engineer  of  this  type  (and  I  know  many  of  them)  I  say  buy 
yourself  an  indicator  rather  than  a  watch  to  show  you  when  it  be- 
comes time  to  quit  work  for  the  day.  If  an  engineer  of  the  oppo- 
site iype,  an  indicator  will  not  be  of  much  use,  as  it  will  almost 
surely  soon  get  as  badly  out  of  twist  as  the  engine  you  so  often 
claim  is  of  no  earthly  use  except  for  scrap  iron.  To  practical  men 
studying  their  own  and  their  employer's  interests  the  indicator  be- 
comes almost  a  necessity. 

Some  of  the  leading  and  most  valuable  items  to  be  obtained  by 
the  use  of  the  indicator  are  : 

(1)  The  arrangement  of  the  valves  for  admission  cut-off,  release 
and  compression  of  the  steam. 

(2)  The  adequacy  of  the  ports  and  passages  for  admission  and 
exhaust,  and,  when  applied  to  the  steam  chest,  the  adequacy  of 
the  steam  pipes. 

(3)  The  suitableness  of  the  valve  motion  in  point  of  rapidity  at 
the  right  time. 

(4)  The  quantity  of  power  developed  in  the  cylinder  and  the 
quantity  lost  in  various  ways,  viz.,  by  wire  drawing,  by  back 
pressure,  by  premature  release,  by  poor  adjustment  of  valves,  by 
leakage,  etc. 

Taken  in  combination  with  measurement  of  feed  water  and  the 
condensation  and  measurement  of  the  exhaust  steam  with  the 
amount  of  fuel  used,  tbe  indicator  furnishes  many  other  items  of 
valuable  information  obtainable  from  no  other  source  when  the 
economical  generation  and  use  of  steam  are  considered.  The 
latter  question  is  annually  becoming  of  greater  importance,  not 
only  to  proprietors,  but  to  the  engineer.  I  do  not  for  a  moment 
claim  that  because  your  valves  were  set  without  the  aid  of  an  in- 
dicator that  they  are  sure  to  be  wrong,  but  I  do  say  that  with  the 
intelligent  use  of  an  indicator  you  can  readily  ascertain  if  they  are 
exactly  right,  and  you  can  ascertain  just  how  much  power  you  are 
using  and  just  how  much  is  useful  and  ^ow  much  is  frictional  ;  in 
other  words,  you  have  at  all  times  the  means  to  ascertain  what 
you  are  doing  and  how  you  are  doing  it. 

I  have  heard  men  boast  time  and  again  that  they  could  set  the 
most  complicated  valve  systems  without  the  aid  of  an  indicator, 
and  I  have  had  the  pleasure  of  indicating  some  of  these  engines 
and  invariably  found  a  great  improvement  could  easily  be  effected, 
simply  because  the  means  were  at  hand  to  ascertain  if  any  errors 
existed,  and  not  because  of  any  want  of  ability  on  the  part  of  the 
engineer. 

Having  decided  to  own  an  indicator,  the  purchase  of  the  instru- 
ment becomes  a  question  requiring  careful  consideration.  In  Ihe 
first  place,  indicators  can  be  had  at  almost  any  price,  but  the 
nature  of  the  work  required  on  a  good  reliable  inetrument  is  so 
minute  that  only  the  very  best  work  and  materials  must  be  em- 
ployed, that  you  will  find  it  to  your  advantage  to  deal  with  a 
maker  having  a  reliable  reputation  for  good  goods  rather  than 
purchasing  a  poor  instrument  at  a  cheaper  price.  Any  instrument 
can  be  made  to  work,  but  not  all  the  instruments  sold  will  do 
good  work.  You  might  as  well  expect  to  secure  a  really  reliable 
engineer  at  half  wages  as  to  buy  a  good  and  reliable  instrument 
at  half  what  it  is  worth.  The  nature  and  style  of  work  you  have 
to  do  will  very  largely  determine  the  style  of  instrument  to  pur- 
chase ;  for  instance,  you  can  use  an  Instrument  of  much  heavier 
make  on  a  slow  running  engine  than  on  an  engine  running  at  high 
speed  and  changing  direction  of  paper  drum  travel  more  rapidly. 
Modern  constructed  indicators  are  now  arranged  bearing  particu- 
larly on  high  speeds,  and  it  is  generally  advisable  to  purchase  an 
instrument  designed  for  high  speeds,  which  will  be  quite  as  useful 
on  the  average  slow  speed  engine. 

The  importance  of  the  indicator  is  now  so  generally  recognized 
by  all  engine  builders  that  nearly  all  first-class  engines  are  sent 
from  the  shops  with  the  cylinders  already  drilled  for  application. 
When,  however,  no  provision  has  been  made  for  the  application 
of  the  indicator,  holes  must  be  drilled  and  tapped  for  not  less  than 
^  inch  pipe  in  such  position  on  the  cylinder  that  when  the.  piston 
is  at  the  ends  of  its  travel  they  will  be  as  nearly  as  possible  ir.  the 
center  of  the  clearance  space,  and  yet  not  be  obstructed  by  the 
piston  when  at  its  extremes  of  travel.  In  drilling  great  care  must 
be  taken  not  to  allow  any  chips  to  get  into  the  cylinder  ;  and  when 
the  cylinder  heads  cannot  be  removed  it  is  best  to  turn  on  a  little 
steam  as  the  drill  begins  to  enter,  so  as  to  blow  all  cuttings  out. 
If  you  find  clearance  is  too  small  to  allow  connection  as  "above, 
the  tap  may  be  made  directly  into  the  head  (which  it  is  desirable 
to  avoid  if  at  all  possible)  to  bring  the  indicator  into  a  convenient 
position,  the  object  being  to  have  the  indicator  connected  as 
directly  as  possible  to  the  cylinder,  and  in  all  cases  where  the  cir- 
cumst'ances  will  permit  screw  the  indicator  cock  into  the  cylinder 
itself.  Where  the  tap  is  on  the  side  of  the  cylinder,  by  use  of  nip- 
ples and  elbows  the  indicator  can  be  brought  into  a  vertical  posi- 
tion the  same  as  if  tapped  on  top  of  cylinder.  When  the  arrange- 
ment is  to  be  permanent,  it  is  advisable  to  have  a  cock  for  each 
end  of  the  cylinder.  Where  \  ou  are  using  only  one  instrument,  the 
best  method  being  to  connect  by  means  of  side  pipes  and  a  3 
way  cock  arranged  exactly  in  center  of  cylinder.  The  slight  dis- 
advantage arising  from  this  indirect  c'omioction  is  more  than 
counterbalanced  by  the  facility  with  which  diagrams  can  be  taken 
without  disturbing  the  paper  drum,  and  by  the  fact  that  diagrams 
can  be  taken  from  both  ends  of  the  cylinder  on  the  same  card, 
making  them  very  useful  for  comparison.  Do  not,  if  possible, 
to  avoid  this,  use  angle  valves  on  the  ends  of  pipe  instead 
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of  elbows  with  a  T  in  the  centre  to  attach  indicator  to,  as  is  some- 
times done,  or  the  diagrams  are  liable  to  present  an  appearance 
similar  to  insufficient  lead  and  "wiredrawn"  admission. 

After  cylinder  is  ready  for  application  of  indicator,  the  next 
step  is  to  prepare  a  suitable  reducing  motion  to  get  the  required 
length  of  diagram  on  the  paper  drum.  This  is  sometimes  difficult 
to  do,  particularh-  when  high  rates  of  speed  are  used.  There  are 
certain  important  points  to  observe,  the  chief  requisite  that  the 
device  used  shall  give  to  the  paper  drum  a  motion  which  will 
exactly  coincide  with  position  of  piston  in  minature  at  any  part  of 
stroke.  The  most  reliable  and  useful  device  I  have  had  the  pleas- 
ure of  using  for  this  purpose  is  the  recent  invention  of  a  well 
known  Canadian  engineer,  Capt.  James  Wright,  of  Montreal,  and 
illustrated  in  the  ELECTRICAL  News  of  April  1895.  As  my 
readers  can  easily  get  a  full  description  of  this  device  by  referring 
to  their  back  numbers,  I  need  not  here  describe  it.  -  j 

In  setting  this  reducer  upon  an  engine  permanently,  it  is  well 
to  commence  mechanically  and  as  near  correct  as  possible.  Lay 
out  reducing  motion  so  that  when  piston  is  in  center  of  travel, 
vertical  lever  of  reducer  is  exactly  at  right  angles  with  piston  rod 
and  as  near  center  Of  cross-head  as  circumstances  and  nature  of 
construction  of  engine  will  permit.  It  is  also  important  that 
sliding  bar  of  reducer  should  at  all  times  travel  parallel  with  cross 
head  of  engine.  With  ordinary'  care  in  setting  up  this  reducer  can 
be  made  to  appear  a  portion  of  the  engine  and  will  actuate  the  re- 
volving drum  of  indicator  practically  correct  at  almost  any  rate 
of  speed,  and  paper  drum  can  be  attached  or  detached  at  will  of 
operator  without  any  difficulty. 

To  take  a  diagram,  screw  the  indicator  to  3  way  cock  already 
placed  in  center  of  cylinder,  and  connect  with  sliding  guide  on 
reducing  motion  by  means  of  cord  having  as  little  stretch  as  pos- 
sible. If  distance  from  indicator  to  paper  drum  is  very  great,  it 
is  better  to  use  a  piece  of  flexible  wire  for  this  purpose.  Both 
wire  and  cord  must  be  provided  ^vith  a  hook  and  loop,  so  that 
cord  can  be  detached  at  will  with  engine  in  motion.  Adjust  slid- 
ing bar  of  reducer  to  required  length  of  diagram  by  means  of 
movable  fulcrum  pin  in  frame.  For  slow  speeds  the  best  and 
most  desirable  diagram  is  from  3^-^  to  4  inches  in  length,  but  with 
high  speeds  for  accuracy  diagrams  should  not  be  more  than  about 
3  inches.  If  spring  on  paper  drum  is  properl}'  set  the  length  of 
card  can  be  adjusted  to  a  nicety,  and  an  effort  should  always  be 
made  to  have  length  as  free  from  fractions  as  possible  to  simplify 
and  assist  after  calculations  of  diagrams. 

To  attach  a  card  to  paper  drum  is  a  simple  matter,  but  I  should 
strongly  advise  the  use  of  metallic  faced  paper  to  allow  use  of  a 
metallic  point  on  end  of  pencil  lever,  which  must  be  firmly  and 
securely  fastened  to  prevent  any  possible  vibration  through  shak- 
ing or  moving  of  pencil,  also  the  friction  should  be  as  light  as 
possible  and  a  very  fine  line  drawn  with  merest  touch  of  point  on 
paper. 

In  selecting  a  spring  always  use  one  that  will  give  you  a  diagram 
about  2  inches  high,  that  is  with  a  80  lb.  boiler  pressure  use  a  40 
spring.  Each  indicator  usually  has  from  3  to  5  springs  accom- 
panying it.  Before  allowing  steam  to  enter  indicator  remove 
piston  from  indicator  cylinder  and  blow  steam  through  from  both 
ends  of  engine  cylinder.  Carefully  oil  indicator  piston  with  best 
cylinder  oil,  and  all  other  moving  parts  with  specially  prepared 
watch  oil.  An  indicator  piston  should  drop  into  cylinder  of  its 
own  weight  freely  and  easily,  when  both  ends  are  open  to  the 
atmosphere.  Screw  down  milled  nut  on  indicator  firmly  and 
adjust  screw  to  regulate  pressure  of  pencil,  keeping  pressure  as 
light  as  possible,  and  be  careful  to  have  paper  securely  and 
smoothly  placed  on  revolving  drum. 

Before  allowing  full  pressure  steam  to  enter  indicator  allow 
steam  to  escape  on  relief  valve  at  side  of  3  way  cock  until  steam 
becomes  dry  and  clean.  Allow  indicator  piston  to  work  under 
full  pressure  for  a  few  revolutions,  until  it  becomes  hot,  then  with 
both  ends  of  piston  open  to  atmosphere,  draw  the  atmospheric 
line  by  applying  pencil  to  paper  while  moving  with  reducing 
motion.  Turn  on  steam  under  full  pressure  and  apply  pencil  to 
paper  during  one  or  more  revolutions  of  engine  from  each  end  of 
cylinder.  If  reducing  motion  and  paper  drum  spring  are  properly 
adjusted,  length  of  a  double  card  should  measure  in  length  exactly 
the  same  as  the  length  of  the  atmospherical  line  previously  drawn. 

After  a  sufficient  number  of  diagrams  have  been  taken,  remove 
the  piston,  etc.,  from  the  indicator,  while  it  is  still  upon  the  engine, 
allow  steam  to  blow  for  a  moment  through  the  indicator  cylinder, 
and  see  that  piston,  spring  and  all  movable  parts  are  thoroughly 
wijied,  cleaned  and  oiled.  Pay  particular  attention  to  the  springs, 
as  their  accuracy  will  be  seriously  impaired  if  they  are  allowed  to 
rust,  and  great  care  must  be  taken  that  no  grit  or  foreign  sub- 
stance be  introduced,  to  cut  the  cylinder  or  scratch  the  piston  ; 
remember  you  are  handling  a  delicate  and  sensitive  instrument, 
and  act  accordingly.  The  heat  of  the  steam  blown  through  the 
cylinder  of  the  indicator  will  be  found  to  have  dried  it  perfectly, 
and  the  instrument  may  be  put  together  with  the  assurance  that 
it  is  ready  for  instant  and  immediate  use  when  required. 

The  various  lines  drawn  by  the  indicator  on  the  diagram  are 
named  as  follows  and  can  be  readily  recognized  after  a  little 
practice  : 

The  Atmospheric  Line  is  a  line  drawn  by  the  pencil  of  the  in- 
dicator when  the  connections  with  the  engines  are  closed  and 
both  sides  of  (he  piston  are  open  to  the  atmosphere.  This  line 
represents  on  the  card  the  pressure  of  the  atmosphere  or  zero 
gauge  pressure. 

The  Vacuum  Line  is  a  reference  line  drawn  about  14.7  pounds 
by  scale  below  the  atmospheric  line  and  represents  a  perfect 
vacuum  or  line  of  no  pressure. 

The  Clearance  I-ine  is  another  reference  line  drawn  at  a  dis- 
tance from  the  end  of  the  diagram,  and  at  right  angles  with  a  line 


here,  equal  to  the  same  per  cent,  of  its  length  as  the  clearance  is 
of  the  piston  displacement.  The  distance  between  the  clearance 
line  and  the  end  of  the  diagram  represents  the  volume  of  the 
clearance  and  waste  room  of  the  ports  and  passages  at  the  end  of 
the  cylinder. 

The  Line  of  Boiler  Pressure  is  a  reference  line  drawn  by 
hand  parallel  to  the  atmospheric  line  and  at  a  distance  from  it  by 
scale  equal  to  the  boiler  pressure  shown  by  the  gauge.  The 
difference  in  pounds  pressure  between  it  and  the  steam  line  shows 
the  loss  of  pressure  due  to  steam  pipe  and  the  ports  and  passages 
on  the  engine. 

The  Admission  Line  shows  the  rise  of  pressure  due  to  the  ad- 
mission of  steam  to  the  cylinder  by  opening  the  steam  valve.  If 
the  steam  is  admitted  quickly  when  the  engine  is  about  on  the 
dead  centre  this  line  will  be  practically  vertical  and  at  right  angles 
to  the  atmosphere. 

The  Steam  Line  is  drawn  when  the  valve  is  open  and  steam 
being  admitted  to  the  cylinder.  In  automatic  cut-off  engines  with 
sufficient  port  area  this  line  will  be  practically  parallel  with  atmos- 
pheric pressure. 

The  point  of  cut-off  is  the  point  where  the  admission  of 
steam  is  stopped  by  closing  the  valve.  Sometimes  there  is  a  little 
difficulty  in  determining  just  exactly  where  this  takes  place.  It  is 
usually,  however,  located  where  the  outline  of  the  diagram 
changes  from  convex  to  concave. 

The  expansion  curve  shows  the  fall  in  pressure  as  the  steam 
in  the  cylinder  expands  doing  work. 

The  point  of  release  shows  when  the  exhaust  valve  opens. 

The  exhaust  line  represents  the  change  in  pressure  that  takes 
place  when  the  exhaust  valve  opens. 

The  back  pressure  line  shows  the  pressure  against  which  the 
piston  acts  during  its  return  stroke.  On  diagrams  taken  from  a 
non-condensing  engine  it  is  either  co-incident  with  or  above  the 
atmospheric  line.  On  diagrams  taken  from  a  condensing  engine 
it  is  found  below  the  atmospheric  line  and  at  a  distance  greater 
or  less,  according  to  the  vacuum  obtained  in  the  cylinder. 

The  point  of  exhaust  closure  is  the  point  where  the  exhaust 
valve  closes. 

The  compression  curve  shows  the  rise  in  pressure  due  to  the 
compression  of  the  steam  remaining  in  the  cylinder  after  the  ex- 
haust valve  has  closed. 

The  mean  effective  pressure  (M.  E.  P.)  is  the  mean  net 
pressure  pushing  the  piston  forward. 

The  Initial  Pressure  (I.  P.)  is  the  pressure  acting  on  the  pis- 
ton at  the  beginning  of  the  stroke. 

The  Terminal  Pressure  is  the  pressure  above  the  line  of  per- 
fect vacuum  that  would  exist  at  the  end  of  the  stroke  if  the  steam 
had  not  been  released  earlier.  It  is  found  by  continuing  the  ex- 
pansion curve  to  the  end  of  the  diagram.  This  pressure  is  meas- 
ured from  the  line  of  perfect  vacuum,  hence  it  is  the  absolute 
terminal  pressure. 

It  is  not  my  intention  to  use  diagrams,  I  therefore  will  not 
attempt  to  describe  how  the  various  calculations  can  be  arrived 
at  by  gathering  particulars  fi'om  diagrams.  Any  engineer  with  a 
little  experience  in  handling  indicators,  will  be  able  to  analyse 
his  own  diagram,  if  not,  I  am  quite  sure  the  editor  of  this  esteemed 
iournal  will  be  only  too  glad  to  reproduce  them,  together  with  any 
questions,  in  his  paper  to  allow  other  engineers  a  chance  to 
analyse  and  discuss  them. 

The  most  important  formulae  required  is  that  to  find  the  horse 
power  generated  from  a  diagram,  and  this  is  the  only  one  I  shall 
take  the  liberty  to  deal  with.  You  first  require  to  find  from  the 
diagram  the  mean  effective  pressure  on  the  engine  piston  through- 
out the  stroke,  this  is  easiest  arrived  at  by  the  use  of  a  small  inst'ru- 
ment  called  the  planimeter,  which  with  careful  manipulation  will 
give  the  area  of  the  diagram  within  the  hundredth  part  of  an  inch. 
When  area  of  diagram  becomes  known  divide  by  length  of  dia- 
gram, the  result  will  be  the  mean  average  height  of  the"  diagram ; 
multiply  this  by  scale  of  spring  used  and  you  have  the  M.  E.  P.' 
throughout  the  stroke.  There  are,  however,  several  methods  of 
finding  the  M.  E.  P.  without  the  aid  of  a  planimeter,  one  of  the 
most  convenient  being  as  follows  :  Draw  on  the  diagram  ten  or 
any  other  convenient  number  of  lines  at  right  angles  to  the  atmos- 
pheric line  and  at  equal  distances  apart.  Measure  the  length  of 
each  ordinate  within  the  lines  of  the  diagram  and  divide  the  sum 
total  of  their  lengths  by  the  number  of  ordinates  used.  Multiply 
average  length  thus  found  as  before  and  you  have  the  same  result. 

To  calculate  the  h.  p.  of  an  engine,  multiply  the  mean  net  area 
of  the  piston  in  square  inches,  (Diameter  squared  x.78s4  =  area 
minus  area  of  piston  rod  =  mean  net  area)  by  the  M.  E.  P.  pre- 
viously found  in  pounds  per  square  inch  acting  on  the  piston 
throughout  the  stroke  (area  piston  >•  M.  E.  P.)  Multiply  this  pro- 
duct by  the  distance  through  which  the  piston  travels  in  inches 
per  minute.  (Stroke  in  inches  x  rev.  per  minute  x  2  strokes  per 
revolution),  this  will  give  you  the  number  of  inch  pounds  exerted 
by  the  engine.  Divide  this  by  12  to  reduce  to  foot  pounds,  and 
as  an  H.  p.  is  understood  to  equal  33,000  pounds  raised  i  foot  high 
in  one  minute,  by  dividing  total  foot  pounds  by  33,000  you  get 
total  h.  p.  generated  by  engine  in  accordance  with  following 
formula  : — 

Mean  net  area  of  piston  X  M.  E.  P.  x  rev,  per  min.  x  z  x  stroke  in  inches 
12X33000 


=  1.  H.  P. 


Mr.  E.  E.  Cary,  who  has  been  engaged  in  the  manufacture  of 
mcandescent  lamps  m  the  United  States  for  the  past  ten  3'ears, 
has  accepted  the  position  of  general  manager  of  the  Packard 
Electric  Co.,  Ltd.,  of  St.  Catharines,  Ont.  Mr.  Cary  expects 
shortly  to  call  upon  and  make  the  acquaintance' of  the  many 
users  of  the  Packard  lamp  and  transformer  throughout  the 
Dominion. 
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CORRESPONDENCE 


BOELER  EXPLOSIONS  AND  THEIR  CAUSES. 

Editor  Canadian  Eli'Ctrical  News. 

Sir, — Your  theory  of  the  Detroit  boiler  explosion  is  c  orrect  and 
the  only  coninionsense  one,  to  wit,  that  the  safety  valve,  even  if 
operative  and  open,  was  too  small  to  g'ive  passag'e  to  vapor  form- 
ing with  such  rapidity  as  to  increase  its  pressure  from  15  lbs.  to 
100  lbs.  in  four  minutes,  and  from  50  lbs.  to  100  lbs.  in  one  minute. 
Until  Parliament  intervenes  to  have  safety  valves  made  larger, 
explosions  will  continue  to  occur  and  fatalities  to  follow. 

C.  Baillairge, 

City  Engineer,  Quebec. 


THE  C.  A.  S.  E.  AS  A  SECRET  ORDER. 

Editor  Canadian  Electricai,  News. 

Sir, — I  notice  in  your  last  issue  an  editorial  the  first  three  lines  of 
which  contained  the  following  :  "It  seems  unfortunate  that  the 
Association  of  Stationary  Engineers  should  have  been  organized 
upon  the  basis  of  a  fraternal  order." 

Since  becoming  a  member  of  the  above  order  I  have  been  en- 
abled through  its  aid  to  master  numerous  problems  pertaining  to 
the  calling,  but  after  carefully  reading  your  article  and  trying  to 
formulate  a  plan  by  which  any  body  of  men  could  so  hold  together 
without  either  sign  or  password,  I  was  obliged  to  give  it  up. 

If  we  admit  that  some  secrecy  is  necessary,  we  must  also  ad- 
mit that  no  Association  could  be  organized  with  less  than  the  C. 
A.  S.  E.  You  say  you  do  not  object  to  such  societies  or  lodge 
room  methods,  but  the  cumbersome  machinery  of  a  secret  society 
is  unneccessary  where  there  is  nothing  to  conceal. 

*Mr.  Editor,  you  must  have  got  into  the  room  where  we  keep  the 
goat,  as  he  is  the  only  cumbersome  piece  of  machinery  we  have, 
and  the  fact  that  you  have  taken  the  4th  degree  and  not  the 
first  three,  may  be  responsible  for  the  statement  you  made  that 
our  initiations  are  not  always  impressive. 

I  will  impart  to  you  some  of  the  secrets  in  the  following  state, 
ment.  Our  initiation  (including  all  the  degrees)  occupies  about 
ten  minutes.  Engineers  being  a  good  thing,  and  consequently 
scarce,  is  responsible  for  the  very  few  initiations  during  the  year, 
say  ten  at  most;  this  is  about  one  hour  and  a  half  spent  in  twelve 
months,  and  I  venture  this  remark.  Sir,  that  the  time  spent  by  you 
in  copying  and  printing  the  above  article  occupied  more  time,  is 
no  more  legitimate,  nor  beneficial  than  the  initiations,  etc.,  of  the 
C.  A.  S.  E. 

In  conclusion  I  will  say  that  as  the  paraphernalia  of  the  order 
consists  only  of  a  tin  cent  brass  plated  button,  I  will  not  mention  it. 
However,  if  it  should  prove  unsightly  to  any  one  I  will  bore  holes 
in  it  and  utilize  it  instead  of  wire  nails  to  keep  the  bottoms  of  my 
blue  bloomers  from  sweeping  the  dusty  surface  of  my  boiler 
room. 

Toronto,  Dec.  12th,  1895.  J.  G.  Bain. 


BY  THE  WAY. 

Mr.  a.  W.  Congdon,  now  engaged  in  the  engineer- 
ing department  of  the  Canadian  General  Electric  Com- 
pany at  Toronto,  was  one  of  the  pioneers  in  the  intro- 
duction of  electricity  for  lighting  purposes  in  Japan.  In 
1889  the  Edison  Company,  of  New  York,  in  whose  em- 
ploy Mr.  Congdon  then  was,  received  an  order  from 
Japan  for  a  100  light  electric  plant.  Partly  owing  to  the 
improbability  of  being  able  to  secure  the  services  of  any 
one  competent  to  install  the  plant,  and  partly,  no  doubt, 
with  the  object  of  making  known  their  goods  in  an  en- 
tirely new  field,  the  possibilities  of  which  it  was  impos- 
sible to  judge,  the  company  decided  to  send  Mr.  Cong- 
don and  another  of  their  employees  to  Japan  with  the 
electrical  apparatus  and  the  necessary  steam  plant  to 
operate  the  same. 

This  was  the  second  electric  plant  installed  in  the 
country,  the  first  one  having  previously  been  put  in  by 
the  Brush  Company.  The  intention  was  that  Mr.  Cong- 
don and  his  companion  should  remain  about  six  months, 
or  long  enough  to  install  the  plant  and  get  it  into  proper 
working  order,  and  be  enabled  to  estimate' the  possibili- 


ties of  the  field  for  future  business.  As  a  matter  of  fact, 
the  two  Americans  remained  in  Japan  for  a  period  of 
nearly  three  years.  After  completing  the  work  which 
they  were  specially  sent  out  to  do  they  received  an  order 
to  install  an  arc  and  incandescent  system  for  the  Em- 
peror, whose  palace  is  now  lighted  with  incandescent 
lamps,  and  the  grounds  surrounding  it  with  arc  lights. 

Mr.  Congdon  states  that,  owing  to  the  prejudice 
which  prevails  against  foreigners,  all  business  in  Japan 
has  to  be  done  through  native  companies.  Such  com- 
panies now  exist  in  Tokio  and  several  of  the  other  large 
cities,  and  it  is  estimated  that  there  are  at  present  in 
operation  throughout  the  empire  about  16,000  lights. 

Public  lighting  is  done  by  these  companies  under 
contract  with  the  municipality  and  with  private  consum- 
ers in  the  same  manner  as  in  this  country.  Much  of  the 
current  to  private  consumers  is  supplied  through  meters, 
an  additional  charge  being  paid  by  the  customer  for  the 
use  of  the  meter.  Lighting  plants  are  also  being  put  in 
to  some  extent  by  manufacturing  companies.  For  one 
cotton  mill  company  Mr.  Congdon  installed  a  500 
light  plant,  which  has  since  been  increased  to  1000 
lights. 

On  account  of  the  low  standard  of  illumination,  as 
compared  with  Europe  and  America,  the  progress  of 
electricity  for  lighting  has  necessarily  been  slow.  The 
people  of  Japan  cannot  be  expected  to  jump  from  fish 
oil  to  incandescent  electric  light  at  a  bound.  A  few 
years  ago  fish  oil  was  the  almost  universal  illuminant  in 
that  country.  Within  a  comparatively  recent  date  kero- 
sene oil  has  been  introduced,  and  is  now  being  import- 
ed in  immense  quantities.  As  the  standard  of 
illumination  rises,  the  increased  use  of  electricity  must 
necessarily  follow. 

Referring  again  to  the  prejudice  which  exists  against 
foreigners,  it  is  only  within  recent  years  that  Japan 
has  tolerated  in  any  degree  the  people  of  western 
countries.  Now,  however,  she  is  seeking  to  learn  from 
and  profit  by  the  more  progressive  western  civilization, 
and  Japanese  students  are  now  to  be  found  in  the  mili- 
tary, naval  and  scientific  schools  of  Europe  and 
America.  I  learn  from  Mr.  Congdon  that  in  cases 
where  it  is  obligatory  upon  the  Japanese  to  em- 
ploy a  foreigner,  their  policy  is  to  pump  all  the  infor- 
mation possible  out  of  him,  and  when  the  supply  is  ex- 
hausted, replace  him  bv  a  native  whose  services  can  be 
had  at  a  comparatively  trifling  cost.  The  average  wage 
for  unskilled  labor  is  15  cents  per  day,  and  skilled  work- 
men, such  as  carpenters,  receive  but  50  cents.  A  Jap, 
says  Mr.  Congdon,  can  live  comfortably  on  10  cents  a 
day.  '  On  account  of  the  antipathy  to  foreigners  of 
certain  classes  of  the  people,  it  is  the  rule  for  a  foreign 
judge  to  sit  with  the  native  judge  in  every  legal  case  in 
which  the  interests  of  a  foreigner  are  at  stake.  These 
foreign  judges  are  appointed  at  the  instance  of  the 
governments  of  countries  such  as  Germany,  Great 
Britain  and  the  United  States,  which  have  treaties  with 
Japan.  Japan  is  most  desirous  that  these  treaties  with 
the  European  nations,  some  of  which  are  about  to  lapse, 
should  be  renewed  ;  consequently  when  it  was  demand- 
ed of  her  that  she  should  appoint  foreign  judges  and 
pay  them  handsome  salaries,  she  consented  to  do  so 
without  a  murmur.  Notwithstanding  that  the  United 
States  are  the  largest  buyers  of  Japanese  goods,  Japan 
purchases  more  largely  from  England  and  Germany, 
always  having-  in  view  no  doubt  the  renewal  of  the 
treaties  with  these'nations. 
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CENTRAL  STATION  BOOK-KEEPING. 

By  Geo.  White-Fraser,  E.  E. 
The  keeping  of  an  exact  system  of  accounts  is  an 
absolute  necessity  in  any  kind  of  business,  if  it  is  to  be 
intelligently  followed  as  a  means  of  livelihood,  and  not 
as  a  mere  means  of  passing  the  time.  The  light  thrown 
on  the  working  of  a  business,  the  comprehension  of  its 
details,  in  fact  its  science,  depends,  one  might  say  prin- 
cipally, on  the  minuteness  and  accuracy  of  the  records 
kept  ;  and  without  any  records  at  all  such  a  business 
can  only  be  a  formless  chaos  drifting  about  aimlessly — 
the  sport  of  fortune,  the  plaything  of  chance.  Business 
may  properly  be  called  a  science  ;  a  particular  business 
is  a  branch  of  science.  Science  has  been  called  the 
record  of  exact  observation,  and  it  certainly  is  true  that 
every  branch  of  knowledge  of  to-day  is  simply  based  on 
the  accumulation  of  observations  made  during  past 
ages,  and  without  observation  there  could  be  no  know- 
ledge. Observation  is  the  "book-keeping"  of  science  ; 
experience  is  merely  the  tabulations  and  deductions  of 
the  mental  book-keeping  process  gone  through  by  every 
intelligent  person,  and  it  will  be  evident  that  book-keep- 
ing of  some  kind  or  other,  whether  simple  or  complex, 
conscious  or  unconscious,  lies  at  the  root  of  all  intelli- 
gence, order,  knowledge  and  progress.  The  very  term 
"  accounting  "  implies  order  ;  if  there  were  no  records 
there  could  be  no  knowledge,  and  it  seems  unnecessary 
to  point  out  that  without  knowledge  progress  is  an  at- 
tractive vision,  an  unattainable  ideal. 

Electricity  is  as  much  as  any  other  a  science  in  which 
observation  is  peculiarly  rich  in  results,  and  likely  to 
greatly  benefit  the  observer.  Its  various  workings  are 
by  no  means  reduced  to  exact  knowledge  yet,  and  as  its 
practical  applications  to  the  uses  and  requirements  of 
every  day  life  are  innumerable,  it  behooves  every  person 
interested  in  electricity  as  a  business  to  keep  records, 
as  much  for  his  own  guidance  as  for  the  advancement 
of  the  science.  That  application  which  is  of  most  prac- 
tical interest  to  the  readers  of  this  journal  is,  of  course, 
to  the  requirements  of  public  and  domestic  lighting,  and 
to  the  supply  of  power,  both  for  stationary  purposes 
and  for  the  purposes  of  locomotion  ;  and  as  the  meth- 
ods of  the  generation,  transmission  and  utilization  of 
current  tor  the  above  purposes  have  been  long  and 
scientifically  studied,  and  as  a  matter  of  fact  have  been 
reduced  to  their  lowest  terms  (i.  e. ,  cost),  it  is  proposed 
to  indicate  first,  what  those  lowest  terms  are  ;  next, 
how  to  attain  to  them.  Putting  it  differently,  it  is  pro- 
posed to  show  for  how  little,  under  favorable  circum- 
stances, current  may  be  generated  and  light  or  power 
produced  ;  and  next,  what  method  of  central  station 
bookkeeping  will  most  clearly  show  how  much  it  costs 
any  individual  station  to  produce  current,  and  therefore, 
how  much  improvement  can  be  introduced  into  the 
operations  ;  what  economies  can  be  made,  and  what 
extra  income  earned.  It  is  quite  plain  that  unless  you 
know  what  you  are  doing  now,  and  how  you  are  doing 
it,  it  is  not  possible  for  you  to  see  your  way  to  doing 
better.  And  if  you  can  do  better,  you  might  as  well  do 
it.  Whereas  if  you  are  doing  as  well  as  possible  under 
the  circumstances,  it  is  well  for  you  to  know  it  and  to 
keep  up  that  high  standard. 

The  successful  carrying  out  of  an  electric  light  and 
power  business  involves  the  proper  and  efficient  opera- 
tion of  so  many  diff"erent  classes  of  machinery  and  ap- 
paratus, the  maintenance  of  so  many  parts  subject  to 
wear  and  tear,  and  the  minimizing  of  so  many  possible 


sources  of  waste,   that  some  amount  of  careful  and 
systematic  accounting  is  absolutely  necessary,  and  the 
more  complete  and  comprehensive  the  system  of  records 
the  more  efficiently  will  the  whole  plant  be  kept.  This 
becomes  evident  when  it  is  remembered  that  not  even 
the  very  highest  class  of  machinery — steam  or  electric — 
is  anything  like  perfect,  and  that  in  order  to  get  out  ot 
it  all  that  it  is  capable  of  doing,   constant  care  and 
watchfulness  are  necessary.     This  imperfection  and  in- 
efficiency is  found  in  every  piece  of  apparatus  composing 
a  central  station  plant.    Of  the  coal  you  buy  by  the  car- 
load, some  will  be  wasted  by  going  to  dust  ;  a  very 
large  proportion  of  the  heat  contained  in  it  will  go  up 
the  chimney  without  doing  any  good  under  the  boiler  ; 
more  will  be  radiated  from  steam  pipes  and  cylinders  ; 
some  condensation  of  steam  in  pipes  will  waste  heat  ; 
valves  may  get  out  of  adjustment  and  allow  more  steam 
to  be  used  than  is  absolutely  required  for  the  work  to 
be  done  ;  belts  will  slip  ;  shafting  will  absorb  power  ; 
the  best  dynamo  ever  made  will  only  give  back  about 
95  per  cent,  of  the  power  given  to  its  pulley  at  full  load  ; 
lines,  leaks,  transformers,  lamps  and  consumers  will  all 
waste  current,  and  they  cannot  help  wasting  some  ;  but 
the  amount  thus  lost  may  easily  be  kept  within  reason- 
able limits,  if  you  only  know  who  or  what  is  wasting  too 
much,  and  in  what  particular  way.     It  does  not  seem 
to  be  properly  recognized  by  a  large  number  of  those  tn 
charge  of  the  smaller  electric  lighting  stations,  that  all 
machinery  and  apparatus  is  necessarily  more  or  less  in- 
efficient.    A  transformer  on  a  pole,  that  certainly  has 
every   appearance  of  being  sound  and  strong ;  not 
grounded  anywhere;  properly  insulated  and  mechanically 
perfect  in  every  way,  still  wastes  current.     If  you  don't 
believe  it,  take  some  transformers,   connect  up  their 
primary  circuits  to  the  [.000  volt  mains,  and  leave  their 
secondary  circuits  open.    You  will  say  "there's  no  load 
and  therefore  no  current  will  flow  on  the  primaries." 
Try.     Start  up  the  alternator  and  a  sufficiently  sensitive 
ammeter  on  the  primary  will  show  a  current  which  will 
be  larger  as  more  transformers  are  put  in  circuit,  and 
which  you  cannot  stop,  simply  for  the  reason  that  a 
small  leak  is  perfectly  inevitable  and  inherent  in  the  de- 
sign of  a  transformer.    This  is  an  inefficiency,  and  you 
want  to  make  it  as  small  as  possible.    You  must  also 
thoroughly  realize  that  every  machine  or  piece  of  ap- 
paratus in  your  power  house  is  more  or  less  inefficient, 
and  that  only  by  watching  can  you  make  the  eff^ects  as 
small  as  possible.     Bookkeeping  is  necessary  not  only 
to  show  you  how  much  you  are  making  or  losing,  but 
to  show  you  where  you  are  losing  ;  where  you  are  not 
doing  so  well  as  you  might  ;  what  particular  piece  of 
apparatus  is  of  poor  quality  ;  what  particular  class  of 
business  is  worth  working  up  ;  and  until  a  system  of 
records  is  kept,  not  only  of  wages,  coal,  and  gross  re- 
ceipts, but  of  wear  and  tear,  leaks,  lamp  renewals,  etc., 
no  electric  lighting  business  can  possibly  be  intelligently 
managed.     It  may  possibly  be  thought  that  the  writer 
is  very  unnecessarily  prolix  as  to  the  desirability  of  ac- 
counting, but  in  his  experience  the  great  majority  of 
smaller  central  stations  not  only  keep  hardly  any  accounts 
at  all,  but  are  not  aware  of  the  directions  in  which  im- 
provements are  possible,  nor  of  the  facts  referred  to 
above  as  to  the  inherent  imperfections  of  all  apparatus. 
It  is  therefore  thought  advisable  to  divide  the  general 
subject  into  parts,  showing  the  various  headings  under 
which  special  accounts  should  be  divided,  for  steam 
plant,  electric  plant,  lines,  lamps,  consumers,  etc.,  and 


January,  1896 


CA^lflDIAfJ 


ELiECTRICALi  fJEWS 


9 


to  explain  the  necessity  for  the  various  headings,  by  re- 
ference to  the  inefficiencies  and  possible  wastes  which 
they  are  designed  to  keep  track  of  and  to  check.  Hav- 
ing once  indicated  the  general  system,  then  individual 
station  managers  will  no  doubt  be  able  to  extend  it  in 
such  directions  as  seem  to  them  fit. 

First  then,  the  business  of  a  central  station  is  to  manu- 
facture electricity  and  to  sell  light  and  power.  Fuel — 
the  raw  material — must  be  got  and  by  means  of  ap- 
propriate machinery  turned  into  electric  current.  This 
must  be  conveyed  somehow  to  the  consumers'  premises 
and  turned  into  light,  but  between  the  coal-pile  and  the 
lamp  there  is  much  greater  complexity  than  the  above 
bald  description  might  lead  one  to  suppose.  The  most 
obvious  and  simple  accounting  will  be  to  keep  the 
amount  of  coal  bought,  and  to  set  it  against  the  money 
received  for  rental  of  lights,  and  everyone  does  this. 
This  gives  blind  results,  and  shows  whether  the  business 
is  losing  or  gaining,  but  nothing  more,  and  it  is  necessary 
to  pry  more  closely  into  intermediate  stages. 

The  first  stage  is  the  process  of  conversion  of  the 
heat  in  the  fuel  into  motion.  We  burn  fuel  to  raise 
steam  for  use  in  the  engine.  The  distinct  steps  are  (a) 
the  combustion  of  the  fuel  ;  (b)  the  communication  of 
heat  to  the  water  in  the  boiler  ;  (c)  the  carrying  of  the 
steam  from  the  boiler  to  the  engine  ;  (d)  the  utilization 
of  the  steam  by  direct  pressure,  and  by  expansion  in  the 
engine,  and  (f)  the  getting  out  of  the  steam  after  it  has 
done  its  work.  Each  step  is  important  and  should  be 
attended  to  in  order  to  get  as  much  return  as  possible, 
viz.,  to  minimize  waste  and  loss.  It  takes  a  certain 
amount  of  heat  to  raise  steam  of  a  required  pressure 
from  a  known  quantity  of  water  of  a  given  temperature. 
Therefore  there  is  a  direct  connection  between  the  amount 
of  fuel  burned  and  the  amount  of  water  evaporated. 
An  accurate  record  of  the  amount  of  fuel  burned,  and 
of  the  feed  water  used — with  the  average  temperature 
of  the  feed  water — will  therefore  give  a  very  good  idea 
as  to  whether  there  is  a  reasonable  proportion  between 
them.  In  fact  it  will  show  what  use  is  being  made  of 
the  fuel.     This  will  lead  to  an  investigation  into  the 


are  very  easily  kept,  and  which  may  show  the 
way  to  very  appreciable  savings  in  the  boiler  room. 
These  are  the  temperatures  of  the  feed  water  after 
it  has  passed  through  the  heater  and  a  continuous  dia- 
gram shewing  steam  pressure  from  start  to  finish. 
If  the  temperature  of  feed  water  can  be  raised  at  all 
without  the  direct  expenditure  of  fuel,  it  means  that  a 
proportionately  less  amount  of  fuel  will  have  to  be  burnt 
under  the  boiler.  Taking  this  temperature  both  before 
and  after  the  feed  has  been  passed  through  the  heater, 
will  show  how  much  it  has  been  raised  and  consequently 
whether  it  may  be  possible  to  raise  it  still  more. 
Continuous  record  of  steam  guage,  will  show  whether 
the  firing  has  been  such  as  to  maintain  it  regular,  or 
whether  it  has  varied  above  and  below  the  proper  point. 
Every  time  it  has  dropped  low,  the  manager  may  be 
perfectly  certain  that  it  has  been  raised  by  putting  on 
coal  and  opening  the  draft,  and  by  the  consequent  waste- 
ful escape  of  gases  up  the  chimney  before  being  con- 
sumed, and  a  too  high  pressure  means  also  wasteful 
firing.  Boilers  are  subject  to  wear  and  tear,  their 
grates  can  be  burnt;  their  flues  stopped  up  with  soot  ; 
and  their  steaming  abilites  impaired  by  the  formation 
of  scale  and  the  deposition  of  mud.  It  is  important  to 
know  how  long  the  grates  will  go  without  requiring  to 
be  replaced;  how  long  the  boiler  may  be  run  without 
requiring  washing,  etc.,  and  records  must  be  kept  show- 
ing any  repairs  ;  when  flues  were  cleaned  ;  when  boiler 
was  scaled,  with  quality  of  scale,  and  the  amount  of  com- 
pound used,  with  its  efi^ect  on  the  scale.  If  grates  go 
very  rapidly  it  means  either  very  poor  firing,  or  very 
poor  grates.  Want  of  cleaning  may  be  the  reason  of 
excessive  consumption  of  fuel  ;  dirt  in  the  flues  indicates 
that  the  coal  has  not  been  completely  burnt  in  the 
furnace  and  therefore  that  the  fireman  has  not  been 
properly  attending  to  his  work.  The  boiler  room  day 
book  may  therefore  take  the  form  indicated  below, 
those  stations  having  a  large  equipment  will  report 
particular  boiler  by  numbers.  It  is  usual  to  combine 
the  whole  station  report  into  one  sheet,  this  can  of 
course  easily  be  done  : 
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causes  of  any  observed  discrepancy,  and  then  it  becomes 
a  question  whether  the  coal  is  poor  in  quality,  whether 
the  method  of  firing  is  good,  or  whether  there  be  any 
other  cause.  A  record  not  only  of  the  amount  of  coal 
burned,  but  of  the  ashes  left  over,  will  show  the  amount 
of  actual  combustible  material  in  the  coal,  and  these 
give  an  idea  of  the  real  money  value  of  the  fuel,  and  a 
still  further  accurate  record  of  the  chimney  tempera- 
ture and  of  the  chemical  analysis  of  the  escaping 
chimney  gases,  will  very  clearly  show  whether  available 
heat  is  going  up  the  chimney  unconsumed.  It  is  of 
course  only  the  very  large  stations  that  can  keep  these 
two  last  records. 

There   are  two  more  very  important  records  that 


The  record  of  the  steam  pressure  should  accompany 
the  above  report  and  be  filed  with  it. 

Here  we  have  the  means  of  observing  the  whole 
working-  of  the  steam  generating  department,  which  is 
very  simple,  easy  to  keep,  easy  to  work  up,  and  likelv 
to  be  of  the  greatest  value.  It  is  known  how  much 
fuel  has  been  bought  ;  how  much  has  been  consumed  ; 
how  much  refuse  there  has  been  ;  how  much  water  has 
been  turned  into  steam.  With  the  records  to  be 
described  for  engine  and  dynamos,  etc.,  there  will  thus 
be  a  complete  and  detailed  story  told  every  morning  to 
the  manager,  as  to  how  he  is  getting  on,  and  what 
condition  his  business  is  in. 

(To  Be  Continued.) 
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J  895-6. 

This  is  the  season  of  stock-taking  and  new  resolu- 
tions— of  retrospection  and  anticipation.  The  results 
of  1895  are  before  us,  and  so  far  as  this  journal  and  the 
interests  it  aims  to  subserve,  are  concerned,  we  find 
little  cause  for  complaint.  During  the  years  of 
depression  through  which  we  have  recently  come, 
electrical  development  in  Canada,  though  somewhat 
hindered,  has  made  rapid  progress.  Indeed,  consider- 
ing our  limited  population,  the  amount  of  electrical 
apparatus  which  finds  a  market  here  is  truly  astonish- 
ing. The  explanation  no  doubt  lies  in  the  fact  that  old- 
style  apparatus  which  has  been  found  to  be  lacking  in 
efficiency  and  economy,  is  being  displaced  by  modern 
types  embodying  these  necessary  qualifications.  A 
large  field  is  being  found  for  incandescent  lighting 
among  the  smaller  municipalities  and  in  all  kinds  of 
manufactories.  There  was  less  electric  railway  con- 
struction in  1895  than  in  1894  ;  notwithstanding  there 
.  was  a  fair  amount  done.  Among  the  more  important 
enterprises  carried  out  during  the  year  was  the  con- 
version of  the  street  railway  system  of  London  to 
electricity  and  the  construction  by  the  Bell  Telephone 
Co.  of  a  long  distance  line  connecting  the  cities  of  Mon- 
treal and  Toronto. 

The  outlook  for  1896  appears  to  be  promising.  A 
number  of  large  undertakings,  including  the  construc- 
tion of  an  electric  street  railway  system  in  Quebec,  are 
understood  to  be  on  the  tapis.  The  present  year  will 
doubtless  also  see  several  long-distance  electric  power 
transmission  schemes  put  into  operation.     As  upon  the 
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success  of  these  will  depend  one  of  the  most  important 
phases  of  electrical  development,  the  results  will  be 
looked  for  with  the  deepest  interest. 

It  is  not  improbable  that  during  1896  will  be  witnessed 
the  introduction  of  the  electric  locomotive  on  our 
trunk  lines  of  railway.  The  CP. R.  Co.  are  said  to  be 
still  considering  the  advisability  of  employing  electric 
locomotives  for  hauling  their  trains  up  the  long  and 
steep  grades  in  the  Rocky  mountains.  In  view  of  the 
successful  tests  of  the  electric  locomotive  at  the  Balti- 
more tunnel,  more  particularly  referred  to  elsewhere  in 
this  paper,  there  appears  to  be  little  room  to  doubt  that 
the  substitution  of  electric  for  steam  locomotives  on 
these  grades  would  effect  a  saving  of  time  and  money. 
At  present  the  trains  have  to  be  divided  into  sections  at 
the  foot  of  the  grades,  and  two  steam  locomotives  are 
required  to  bring  each  section  to  the  summit.  A  single 
electric  locomotive  could  bring  the  whole  train  up  the 
grade  in  less  time  than  is  now  required  for  two  loco- 
motives to  haul  up  one  section. 

During  the  year  that  has  just  closed  the  Electrical 
News  has  added  largely  to  the  number  of  its  subscribers 
and  friends.  Its  aim  has  been  and  will  be  to  keep  pace 
with  the  development  of  the  science  which  is  effecting 
such- wonderful  changes  in  this  and  other  lands.  We 
earnestly  invite  the  support  and  co-operation  of  present 
and  prospective  readers  to  make  the  Electrical  News 
increasingly  instructive  and  valuable.  The  best  service 
which  the  readers  of  a  journal  of  this  character  can 
render,  is  to  contribute  to  its  columns  their  opinions  and 
experiences;  ask  for  information  on  subjects  with  which 
they  may  wish  to  become  more  familiar;  as  opportunity 
offers  speak  a  good  word  for  the  paper  ;  read  the 
advertisements,  and  seek  acquaintance  with  the 
advertisers.  Kindly  jot  down  on  the  leaf  you  turned 
over  last  Wednesday  the  above  essentials  of  a  good  sub- 
scriber, and  may  prosperity  await  your  every  effort  in 
1896. 


A  POPULAR  opinion  prevails  that  alumi- 
How  Aluminum  ...  ,  , 

is  Made         num,  now  so  extensively  used,  may  be 

commercially  manufactured  from  any 

clay  bank.    This  is  a  mistake.    Clay  is  an  aluminum  ore, 

but  contains  so  much  silicon,   which  makes  aluminum 

brittle  and  valueless,  that  it  is  necessary  to  use  an  ore 

containing  practically  no  silicon.     The  most  common 

is  that  known  as   bauxite,   found  in  Georgia.  The 

bauxite  is  treated  chemically,  and  alumina  (oxide  of 

aluminum),  is  produced.    When  this  alumina  is  treated 

6lectrolytically  the  oxygen  is  driven  off,  leaving  the  pure 

aluminum. 


The  smoke  nuisance  which  prevails  in 
Goalless  Cities.      our  cities  may  soon  become  a  thing  of 

the  past,  by  entirely  excluding  coal 
from  them.  All  the  operations  of  heating,  illumi- 
nation, cooking,  motive  power,  etc.,  etc.  would  then  be 
carried  on  by  electricity.  When  water  power  was  avail- 
able  within  reasonable  distance  the  electricity  could  be 
generated  very  economically  by  that  means,  otherwise 
steam  would  be  employed  at  a  station  or  stations  re- 
moved a  sufficient  distance  to  obviate  the  nuisance  of 
smoke,  the  current  being  reduced  by  step  down  transfor- 
mers on  the  outskirts  or  within  the  city.  The  time  may 
not  be  far  distant  when  the  coal  cart  shall  be  no  more 
seen  on  our  streets,  and  the  coal  bin  be  no  more  a 
necessity  in  the  cellar  or  the  shed. 


Among  the  domestic   uses   to  which 

An  Electncal  ,   

Dish  Washer.      electricity  has  been  applied  is  that  of 

washing  dishes,  though  in  the  case  of 

the  electrical  dishwasher  on  exhibition  at  the  Palace  of 

Industries  at   Paris,  using  that  force  only  for  motive 

purposes,  any  other  power  would  do  equally  well.  The 

machine  consists  of  a  trough  containing  water,  with  a 

revolving  axle  having  a  broad  screw  thread  fitted  with 

brushes.     Another  screw  carries  the  dishes  along  to  the 

end  where  they  drop  into  the  water  after  having  been 

thoroughly  rubbed  by  the  brushes.     The  washer  has  a 

capacity  of  2,000  plates  per  hour. 


The  overhead  trolley  has  always  been 
Underground  .  ,       ,         .   ,    ,  ,  .  . 

Trolley.        considered  unsightly  and  it  has  proved 

itself   dangerous    in  many  instances, 

where  loss  of  life  has  been  caused  by  broken  live  wires. 

A  practicable  means  of  doing  away  with  it  has  long  been 

sought,  and  it  is  said  has  now  been  found.     New  York 

has  tested  it,  and  both  that  city  and  Chicago  are  about 

to  introduce  it.    The  trolley  is  superior  to  the  cable  or 

any  other  means  for  propelling  street  cars,  in  point  of 

comfort,  capacity  for  big  loads  and  cheapness.  How 

far  the  underground  trolley  would   work  in  northern 

climates  where  the  conduit  would  be  liable  to  be  choked 

with  snow  or  ice  remains  to  be  demonstrated. 


Judge  Clark  of  North  Carolina,  advo- 
TeieShTinfs.  ^^^^^  operation  of  telegraph  lines  by 
the  post  office  as  is  done  in  England. 
He  points  out  that  in  the  United  States  (and  the  same 
is  true  of  Canada)  the  telegraph  companies  reap  large 
profits  while  the  post  office  service  is  carried  on  at  a 
loss.  If  the  two  were  united  the  government  would 
gain,  while  the  people  would  also  benefit,  because  rates 
would  be  lowered.  A  ten  cent  rate  for  ten  word  mes- 
sages could  be  adopted,  or  even  five  cents,  as  the  average 
cost  of  transmitting  a  message  is  only  about  three 
cents.  Judge  Clark  makes  out  a  strong  case  for  the 
government  owning  and  operating  the  telegraph,  and 
the  experience  of  England  points  in  the  same  direction. 


In  order  to  obtain  higher  speed  on  rail- 
Electricity  for  1  •  1  ^     ,  r  , 

Locomotives.      ^^^y^'   "^^^^^  ^eems  to  be  one  of  the 

chief  demands  of  modern  travel,  it  will 
be  necessary  to  employ  more  power  in  proportion  to 
weight  than  we  now  possess  in  the  steam  locomotive. 
To  accomplish  this  the  source  of  energy  will  have  to  be 
stationary  and  the  energy  transmitted  to  the  mo.ving 
train.  This  can  only  be  accomplished  by  electricity 
An  electric  engine  can  be  made  to  develop  almost  any 
amount  of  power  without  excess  of  weight  or  size.  A 
certain  amount  of  power  is  wasted  in  transmission,  but 
on  the  other  hand,  a  given  horse  power  may  be  de- 
veloped at  a  stationary  station  60  per  cent,  cheaper  than 
on  a  locomotive,  by  the  use  of  compound  condensing 
engines,  larger  boilers  with  greater  heating  surface, 
cheaper  coal  and  other  economical  devices  not  practi- 
cable on  a  locomotive.  The  high  speed  traction  engine 
of  the  future  will  therefore  be  driven  by  electricity. 


A  SURVEY  has  been  made  for  a  some- 
A  Subfluvian  ,    .  1  ...  1  1       <  ,         ,  . 

Telegraph.        "^^'"^^  novel  telegraph  cable.  Attempts 

by  the  Brazillian  government  to  estab- 
lish telegraphic  communication  with  some  parts  of  the 
interior  have  failed,  because  of  the  rapidity  and  density 
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of  the  forest  growth,  and  as  the  region  is  an  important 
India  rubber,  coffee  and  sugar  producing  country,  it  is 
essential  to  have  it  brought  into  direct  telegraphic  com- 
munication with  the  commercial  centres  of  the  world. 
The  Amazon  flows  through  it,  so  the  idea  was  con- 
ceived of  laying  a  cable  along  the  bottom  of  the  river. 
The  line  will  extend  from  Para  to  Manaos,  a  distance  of 
1,365  nautical  miles,  with  sixteen  stations  on  the  way. 
The  great  importance  of  the  Amazon  as  a  trade  route  is 
shown  by  the  fact  that  the  Faraday,  a  steamer  of  5,000 
tons  burden,  which  is  to  lay  the  cable,  will  be  able  to 
proceed  all  the  way  to  Manaos,  1,100  miles  from  the 
mouth  of  the  river.  •  The  cable  is  being  laid  by  the 
Amazon  Telegraph  Co.,  which  has  secured  exclusive 
privileges  from  the  Brazilian  government. 


A  TECHNICAL  joumal  of  great  repute 

central  station  j^^ly   stated    that  it  was    a  very 

Practice.  _  ■' 

short    time    since    the    very  crudest 

central  station  practice  was  the  rule  on  this  side,  and 
that  the  great  advance  made  since  1891  is  largely  due 
to  the  adoption  of  European  methods  rather  than  to  any 
efforts  of  our  own.  The  storage  battery  has  received 
its  practical  applications  there  ;  polyphase  alternating 
machinery  has  been  developed  there  and  its  value 
proved,  and  at  this  moment  there  are  being  brought 
into  use  two  improvements  of  the  greatest  value  to 
central  stations.  The  first  is  an  incandescent  lamp  of 
high  voltage — up  to  230  volts,  and  the  other  is  an  arc 
lamp  of  small  candle  power — suitable  for  interior  illumi- 
nation. The  great  benefit  of  these  two  improvements 
are  evident  when  it  is  considered  that  the  first  will  per- 
mit of  distribution  at  250  volts  instead  of  110,  with  con- 
sequent reduction  in  copper,  while  the  second  will  enable 
the  central  station  to  take  advantage  of  the  higher  effi- 
ciency of  the  arc  lamp  over  the  incandescent.  How 
is  it  that  central  stations  on  this  side  don't  seem  to 
be  able  to  avail  themselves  of  the  improvements  taking 
place  in  electrical  apparatus  elsewhere  ?  Why  should 
our  central  station  practice  be  open  to  the  imputation 
that  it  is  "crude"  and  behind  the  age?  Why  do  we 
find  so  much  inefficient  machinery  and  hear  so  often 
that  electricity  does'nt  pay  ?  There  must  be  some 
reason  for  such  a  departure  from  our  usual  enterprising 
spirit,  and  in  fact  several  causes  may  be  assigned.  One 
of  these  appears  to  be  the  lack  of  interest  shown  by 
managers  and  owners  in  the  operation  of  their  plants  ; 
an  apparent  apathy  and  helplessness  where  any  electrical 
problem  is  encountered,  which  causes  them  to  blindly 
follow  the  lead  of  the  great  manufacturing  companies, 
instead  of  striving  to  acquire  information  from  some 
more  independent  source,  or  ot  investigating  such  prob- 
lems themselves.  Ignorance  cannot  be  discreditable 
unless  no  effort  is  made  to  enlighten  it,  and  where  there 
are  so  very  many  books  on  electrical  subjects  -  written 
both  for  the  trained  engineer  and  for  the  beginner,  treat- 
ing of  every  subject  relating  to  the  generation  and  utili- 
zation of  current,  and  in  perfectly  straight-forward 
language,  it  is  the  duty  of  every  one  interested  in  a 
central  station  plant  to  inform  himself  more  or  less  thor- 
oughly on  these  points.  The  technical  journals  are 
probably  the  most  valuable  means  of  spreading  informa- 
tion keeping  track  of  any  new  methods,  any  improve- 
ments, or  any  new  suggestions  from  this  or  other 
countries,  This  journal  itself  is  very  desirous  of  afford- 
ing all  facilities  to  subscribers  for  the  disseminating  of 
useful  information,  and  its  columns  are  always  open  to 


discussions  and  correspondence  ;  but  it  cannot  be  too 
strongly  urged  upon  the  managers  of  power  plants  that 
they  should  keep  closely  in  touch  with  the  progress 
taking  place  all  along  the  line,  and  be  posted  on  what 
other  plants  are  doing;  what  developments  are  observed 
in  other  countries  ;  and  what  is  being  done  or  advised 
by  engineers  having  greater  facilities  for  observation 
and  experiment  than  they  themselves. 


It  has  been  remarked  several  times 
Electrical  Methods,  recently,    in    the    American  technical 

journals,  that  although  electricity  is 
very  much  more  widely  used  for  all  industrial  purposes 
in  the  United  States  than  in  Europe,  still  the  methods 
of  its  application  in  Europe  are  very  far  ahead  of  those 
in  America,  and  the  results  very  much  more  carefully 
worked  out.  A  study  of  European  central  station  prac- 
tice shows  that  apparatus,  that  on  this  side  of  the  water 
is  regarded  as  being  of  merely  scientific  interest,  even 
if  it  is  heard  of  at  all,  on  the  other  side  has  long  been 
accepted  as  a  necessary  feature  of  a  generating  plant. 
In  Germany,  for  instance,  it  is  stated  that  80  per  cent, 
of  the  central  stations  have  auxiliary  storage  battery 
plants  that  were  installed  at  the  recommendation  of  en- 
gineers in  the  employ  of  the  central  stations  themselves. 
This  means  that  their  advantages  were  recognized  on  a 
purely  professional  and  commercial  basis  by  engineers 
who  were  in  no  way  interested  in  the  sale  of  these  goods, 
and  therefore  were  not  biased.  In  America,  on  the 
other  hand,  with  the  exception  of  some  few  of  the  larger 
and  more  progressive  companies,  the  storage  battery  is 
never  even  thought  of  in  connection  with  actual  practice; 
and  in  the  Dominion  there  is  even  less  recognition  of  its 
value.  Is  there  an  auxiliary  storage  battery  plant  in 
Canada  ?  Again,  the  gas  engine  has  not  even  a  place 
in  central  station  practice  on  this  side.  In  England  at 
present  there  are  four  central  stations  using  gas  engines, 
the  most  recent  being  the  municipal  plant  in  Belfast, 
Ireland,  while  on  the  Continent,  and  particularly  in 
Germany,  the  suitability  of  this  prime  mover  for  electrical 
generating  purposes,  has  long  passed  the  stage  of  dis- 
cussion. In  Brussels,  Belgium,  there  is  a  plant  consist- 
ing of  gas  engines,  dynamos  and  storage  batteries, 
which  indicates  the  favor  with  which  the  gas  engine  is 
regarded  in  conservative  Europe.  On  our  side  it  seems 
to  be  regarded  with  suspicion,  and  has  received  but 
little  application  to  any  use.  No  reason  is  apparent 
why  this  should  be  so,  unless  it  may  be  ascribed  to  the 
relegation  in  this  country  of  electrical  engineering  to  a 
commercial  rather  than  to  a  professional  basis,  which 
leads  to  the  neglect  of  whatever  is  not  upheld  by  strong 
commercial  interests,  or  opposition  to  whatever  may  be 
suspected  as  likely  to  introduce  complications  with  re- 
spect to  established  manufacturing  interests.  The  gas 
engine  is  no  longer  in  the  experimental  stage,  either 
from  an  engineering  or  a  commercial  standpoint,  and  it 
is  little  to  our  credit  that  this  is  not  more  fully  recog- 
nized here. 


A  GUELPH  paper  says  :  The  force  of  habit  was  beauti- 
fully illustrated  in  a  church  here.  A  street  railway  con- 
ductor was  taking  up  the  collection,  and  reaching  a 
row  of  young  men  who  were  rather  dilatory  in  making 
the  response  he  shook  the  plate  quite  sharply  in  front 
of  them  and  said,  "  Fares,  please  !"  There  was  an  aud- 
ible titter  in  that  section  of  the  sacred  edifice  that  only 
subsided  when  the  musical  voice  of  the  energetic  street 
car  man  rang  out  in  a  grand  old  hymn. 
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SPARKS. 

No.  I  C.  A.  S.  E.,  Toronto,  will  buy  a  lubricating  oil  tester  for 
their  rooms. 

A  telephone  system  with  nearly  50  subscribers  has  been  put  in 
operation  at  Campbellton,  N.  B. 

John  Wall,  London,  Ont.,  has  applied  for  a  patent  on  a  com" 
pound  engine  of  a  new  design. 

The  increase  of  trolley,  telegraph  and  telephone  wires  is  said  to 
be  rapidly  killing  off  the  shade  trees. 

I  It  is  probable  the  Westinghouse  Co.,  now  on  the  lookout  for  a 
suitable  site  for  their  new  works,  will  settle  on  Toronto. 

The  people  of  Durham  have  subscribed  ihe  amount  asked  for 
towards  the  Port  Perry  and  Kincardine  Electric  Railway. 

The  local  divisions  of  the  Brotherhood  of  Locomotive  Engineers 
at  Ottawa,  held  their  first  annual  supper  and  ball  on  Dec.  23rd. 

About  200  railway  carriages  are  now  lighted  by  electricity  in 
Sweden,  and  in  Denmark  the  same  system  is  in  use  on  the  better 
trains. 

A  vote  of  the  ratepayers  of  St.  Catharines  is  proposed  at  the 
municipal  elections  as  to  the  city  having  its  own  electric  lighting 
plant. 

"They  say  it's  electricity,"  said  Pat,  as  he  stopped  before  the 
incandescent  street  light  ;  "but  I'll  be  hanged  if  I  see  how  it  is 
they  make  the  hairpin  burn  in  the  bottle." 

Mr.  H.  A.  Everett  has  disposed  of  a  large  part  of  his  stock  and 
resigned  the  vice-presidency  of  the  Toronto  Railway  Co.,  to  de- 
vote his  attention  to  his  United  States  street  railway  interests. 

Booths  are  to  be  erected  in  the  public  squares  of  Copenhagen 
containing  public  telephones,  conveniences  for  writing,  letter 
offices  and  news'  and  bootblacks'  stands,  a  regular  multum  in 
parvo. 

The  earnings  of  the  Toronto  Street  Railway  Co.  for  November 
showed  an  increase  over  those  for  November  1894,  to  the  extent 
of  $4,417.  The  earings  for  1895  will  probably  reach  a  million 
dollars. 

The  most  reliable  statistics  give  the  output  of  bicycles  for  1892 
at  10,000  and  for  1895  at  20,000,  representing  a  cost  of  $30,000,- 
000,  or  fifty  cents  for  every  man,  woman  and  child  in  the  United 
States.    Next  year  it  is  expected  to  reach  $50,000,000. 

The  directors  of  the  Montmorency  Electric  &  Power  Company, 
which  supplies  the  electricity  to  Quebec,  have  agreed  to  sell  their 
stock  to  Mr.  H.  J.  Beemer,  for  $150  per  share  of  $100,  or  in  round 
figures  $600,000  cash. 

F.  W.  Mitchell,  London,  has  sold  the  right  of  manufacturing 
his  feedwater  heater  and  purifier  to  the  Robb  Engineering  Co., 
of  Amherst,  N.  S.  This  heater  has  a  double  shell  and  delivers 
water  to  the  boiler  at  212"  Fr. 

The  Park  Incline  Railway  at  Montreal,  carried  270,000  passen- 
gers to  the  top  of  the  mountain  last  season,  besides  7,200  inmates 
of  charitable  institutions  and  their  attendants  free.  It  paid  a 
dividend  of  5  per  cent.    It  will  be  extended  next  year. 

A  Danish  farmer  has  successfully  applied  electricity  to  thresh- 
ing. The  power  is  more  constant  than  with  horses,  and  the 
danger  from  a  steam  engine  is  done  away  with,  as  the  engine 
and  dynamo  may  be  placed  at  a  distance.  In  addition  the  elec- 
tricity supplies  light. 

The  Supreme  Court  at  Ottawa  has  dismissed  the  appeal  of  the 
city  of  Vancouver.  This  upsets  the  by-law  passed  by  the  rate- 
payers in  1894,  authorizing  a  civic  electric  lighting  plant.  The 
council  has  now  passed  a  by-law  providing  for  the  lighting  of  the 
city  by  the  Western  Electric  Co. 

The  Peterboro  Carbon  and  Porcelain  Co.'s  works,  established 
five  years  ago,  have  not  been  a  paying  concern.  The  capital  of 
$60,000  is  wiped  out,  and  there  are  additional  liabilities  of  $34,- 
000,  with  assets  of  about  $300  balance  from  sale  of  buildings 
over  the  mortgage,  and  $600  open  accounts  on  stock  not  paid  up, 
only  part  of  which  is  good.  The  principal  creditors  are  J.  R. 
Stratton,  M.  P.  P.  and  A.  L.  Davis,  to  the  amount  of  $29,000. 
The  business  is  to  be  wound  up  at  once. 

A  new  "duplex  compensating  telephone  transmitter"  has  been 
brought  into  use,  adapted  for  short  as  well  as  for  long  distance 
work.  There  are  two  sensitive  plates  of  mica,  each  perforated 
with  a  carbon-pencil  electrode.  The  first  has  a  number  of  perfor- 
ations, through  which,  in  the  case  of  a  loud  tone,  some  of  the 
sound  waves  pass,  striking  on  the  second  plate.  The  electrodes 
are  kept  in  contact  by  gravity,  and  are  therefore  in  constant  ad- 
justment. 


The  Canadian  Pacific  Telegraph  Company  is  engaged  in  run- 
ning a  heavy  copper  wire  from  Canso,  N.  S.,  to  Boston,  for 
cable  business. 

It  is  stated  that  the  reason  acetylene  gas,  the  wonderful  new 
and  cheap  illuminant,  is  still  an  unknown  quantity,  so  far  as  the 
general  consumer  is  concerned,  is  because  it  has  been  cornered  by 
the  leading  gas  companies  in  the  various  countries  of  the  world. 
It  will,  however,  soon  be  on  the  market. 

Electric?ty  has  been  applied  to  a  novel  use  in  England,  namely, 
the  suppression  of  riot.  In  Lancashire  a  strike  took  place  at  a 
mill,  and  the  proprietor  promptly  put. on  new  hands,  while  to  pre- 
vent the  strikers  from  doing  any  mischief  a  powerful  search  light 
was  kept  fixed  on  the  buildings.  It  v/as  found  so  effective  that  a 
number  cf  temporary  police  were  dispensed  with. 

Chas.  E.  Muir,  of  St.  Thomas,  is  building  a  steam  horseless 
carriage  of  his  own  design,  weighing  but  100  lbs.  The  hind 
wheel  is  driven  by  a  chain  off  a  sprocket  wheel  driven  by  a  20  H. 
P.  high  speed  engine.  A  condenser  is  used,  being  placed  under 
the  seat  of  the  carriage.  It  is  built  to  carry  two  persons,  and 
will  be  in  running  order  in  the  spring. 

Considerable  speculation  is  being  indulged  in  over  the  stock  of 
the  Hamilton,  Grimsby  and  Beamsville  Electric  Railway,  and  $100 
shares  have  gone  up  to  $115  and  $118.  A  change  in  the  director- 
ate is  Spoken  of.  The  Beamsville  people  are  not  satisfied  because 
the  road  has  not  been  extended  as  promised,  and  it  is  said  St. 
Catherines  will  perhaps  build  a  line  to  that  place. 

Dr.  Herz,  the  French  savant,  has  invented  a  method  by  which 
he  claims  he  can  transmit  upwards  of  100,000  words  per  minute 
over  long  submarine  cables,  instead  of  20,  which  is  the  present  rate 
of  speed.  It  will  render  submarine  telephony  possible.  Till  a 
patent  is  secured  Dr.  Herz  declines  to  give  details.  A  50  word 
message  can,  if  the  claim  is  good,  be  sent  across  the  Atlantic  for 
5  cents,  the  rate  of  postage  on  a  letter. 

The  Northern  Electric  and  Manufacturing  Co.,  Limited,  has 
been  incorporated  with  a  capital  of  $50,000,  to  own  and  operate 
telegraph,  telephone,  electric  light  and  street  cable  lines  and  to 
deal  in  electrical  supplies.  The  incorporators  are  :  Chas.  F. 
Sise,  president  of  the  Bell  Telephone  Company  ;  Robert  McKay, 
merchant  ;  Hugh  Paton,  manager  of  the  Shedden  Company;  Hon. 
J.  R.  Thibaudeau,  senator  ;  Robert  Archer,  gentleman  ;  Lewis  B. 
McFarlane,  manager,  all  of  the  city  of  Montreal. 

The  possibility  of  utilizing  the  many  valuable  water  powers 
found  throughout  the  Dominion,  through  the  development  of  long 
distance  transmission  apparatus,  seems  to  be  receiving  a  very 
hearty  recognition  at  the  hands  of  the  manufacturing  community, 
who  are  only  too  anxious  to  seize  any  legimate  means  reducing 
cost  of  production.  Mr.  White-Fraser,  of  Toronto,  who  was 
consulting  engineer  to  Mr.  Pearson  in  the  matter  of  the  Trenton- 
Belleville  transmission  enterprize,  an  Interesting  description  of 
which  is  given  in  our  last  issue,  informs  us  that  he  now  has  under 
consideration  the  engineering  details  of  several  similar  schemes, 
one  of  which  involves  the  utilization  for  factory  purposes  of  about 
1,000  H.  P.,  and  another  of  a  much  larger  amount.  It  will  be  ex- 
tremely interesting  to  watch  the  development  of  this  branch  of 
electrical  enterprise,  which,  almost  more  than  any  other,  demands 
the  exercise  of  the  highest  electrical  knowledge  and  skill,  and 
which  can  be  productive  of  so  great  advantage  to  manufacturing 
enterprizes. 

Jno.  Campbell,  of  the  Erie  mills,  St.  Thomas,  Ont.,  has  placed 
three  Jones  underfeeder  mechanical  stoker  and  smokeless  furnaces 
under  the  three  boilers  in  his  mill.  They  are  manufactured  by  the 
Jogada  Furnace  Co.,  of  Cleveland,  Ohio,  and  are  the  only  ones 
in  use  in  Canada.  Mr.  Campbell  claims  that  they  are  a  money 
saving  device.  The  stoker  is  a  coal  box  of  small  size  set  in  front 
of  a  cylinder.  By  throwing  a  lever,  steam  is  emitted  into  the 
cylinder,  at  the  same  time  opening  the  coal  box,  which  lets  the 
coal  drop  down  in  front  of  a  rod  worked  by  the  piston.  The  rod 
acts  as  a  scraper,  having  two  iron  blocks  on  it.  As  the  lever  is 
thrown  back  again,  the  coal  box  closes  and  the  scraper  goes 
ahead,  working  in  a  groove,  shoving  the  coal  ahead  of  it  in  this 
groove,  keeping  it  underneath  the  fire.  As  the  coal  bums,  the 
gases  go  up  through  the  hot  coke  on  top,  which  burns  the  gases 
out  of  it.  The  fire  is  regulated  by  a  blast  blown  into  the  furnace 
above  the  fire  by  a  blower.  The  draught  doors  are  always  kept 
shut.  The  fireman  has  very  little  to  do,  just  filling  up  the  coal 
box  at  intervals,  and  throwing  the  lever  to  feed  the  fire,  thus 
doing  away  with  the  hot  job  that  firing  generally  is.  Soft  .iiul 
hard  coal  screenings  mixed  are  used,  and  the  stoker  has  almost 
paid  for  itself  in  the  last  two  months. 


ACETYLENE  GAS. 

Mr.  G.  Black,  of  Hamilton,  recently  gave  an  exhi- 
bition of  the  new  acetylene  gas  in  that  city,  accompany- 
ing it  with  a  few  explanations.  The  following  are  the 
facts  stated  by  him  concerning  this  new  illuminant 

Acetylene  gas  is  obtained  from  calcium  carbide  by 
the  addition  of  water.  This  carbide,  which  readily  de- 
composes water,  is  a  combination  of  lime  and  carbon 
in  the  form  of  coal,  coke  or  charcoal,  fused  together  in 
an  electric  furnace. 

Acetylene  gas  is  not  a  new  substance,  but  was  one  of 
the  rare  laboratory  products,  until  Mr.  T.  L.  Willson, 
formerly  of  this  city,  accidentally  discovered  how  to 
produce  calcium  carbide  cheaply  in  large  quantities. 
He  was  experimenting  at  his  aluminum  factory  in 
North  Carolina  in  1888  with  different  forms  of  carbide, 
when  he  produced  this  substance,  and  not  being  what 
he  was  looking  for  he  dropped  it  into  a  pail  of  water 
standing  near,  when  gas  of  a  most  peculiar  odor  was 
evolved.  A  lighted  match  completed  the  experiment 
and  led  Willson  to  follow  up  his  discovery,  with  golden 
results. 

Acetylene  gas  (C'  H»)  contains  92.3  parts  of  carbon 
and  7.7  of  hydrogen  in  100  parts. 

Calcium  carbide  (Ca  C^)  has  a  specific  gravity  of  2.62 
and  contains  62.5  parts  of  calcium  and  37.5  of  carbon 
in  100.  It  requires  87  ^4  lbs.  of  lime  and  561^  lbs.  of 
carbon  to  produce  100  lbs.  calcium  carbide.  The  resi- 
due, 43  3<(  lbs.,  is  carbon  monoxide.  This  latter  con- 
tains 18^  lbs.  of  carbon  and  25  lbs.  of  oxygen. 

100  lbs.  calcium  carbide,  with  56)^  lbs.  of  water  will 
produce  1 15.62  lbs.  of  slacked  lime  and  40.62  lbs.  acety- 
lene. 

Calcium  carbide  is  not  inflammable,  and  may  be  ex- 
posed to  the  temperature  of  a  blast  furnace  without 
melting ;  but  when  placed  in  water  each  pound  will 
generate  over  5)^  (5.892)  cubic  feet  of  gas. 

The  gas  may  be  liquified  by  suitable  pressure,  and 
solidified  by  a  pressure  of  600  lbs.  to  the  square  inch. 
Carbonic  acid  gas  requires  900  lbs.  pressure  to  solidify. 

Each  pound  of  the  liquid  at  64°  produces  14}^  cubic 
feet  of  gas,  or  a  volume  400  times  larger  than  the 
liquid.  This  gas  gives  about  50  candle  power  per  foot, 
or  about  12^  times  as  much  light  as  ordinary  gas. 

At  Mr.  Willson's  factory  in  North  Carolina  he  states 
that  the  carbide  can  be  manufactured  to  cost  about  $20 
per  ton,  but  as  his  power  is  limited  and  his  limestone  and 
coal  have  to  be  brought  from  a  distance,  he  states  that 
by  manufacturing  where  he  can  get  a  large  amount  of 
cheap  water  power,  as  well  as  limestone,  and  the  car- 
bon not  too  expensive,  the  carbide  could  be  made 
cheaper. 

A  ton  of  calcium  carbide  produces  10,000  feet  of  gas, 
equal  to  125,000  feet  of  ordinary  gas. 

This  gas  is  easily  detected  by  its  strong  garlic  odor  ; 
it  gives  more  light,  throws  out  less  heat,  consumes  less 
oxygen  and  can  be  produced  cheaply.  It  may  be  stored 
as  carbide,  or  as  a  solid,  or  as  a  liquid,  or  as  a  gas.  It 
m.ay  be  used  by  itself,  or  mixed  with  ordinary  gas  as  an 
enricher. 

Calcium  carbide  is  now  manufactured  at  the  General 
Electric  Co.'s  works  at  Peterboro. 


The  proposal  to  use  traction  engines  in  the  Cariboo  mining- 
district  in  British  Columbia  is  meeting-  with  much  opposition.  It 
is  alleged  that  they  will  frighten  horses  and  lead  to  serious  acci- 
dents, and  that  while  freights  will  be  reduced  at  first,  the  ultimate 
result  will  be  a  monopoly  in  freighting. 
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SOME  WESTERN  ONTARIO  LIGHTING 
PLANTS. 

LONDON  ELECTRIC  CO. 

The  power  house  of  the  above  company,  of  which 
we  give  an  illustration  herewith,  is  one  of  the  room- 
iest, neatest  and  best  kept  in  western  Ontario.  The 
plant  is  situated  on  York  street,  near  the  corner  of 
Thames  street.  The  G.  T.  R.  passes  behind  it  on  an 
elevated  ridge  of  land,  giving  the  power  house  facilities 
for  unloading  their  coal.  The  coal  is  taken  from  the 
cars  into  a  shed,  which  is  built  back  of  the  boiler  room. 
The  building  is  268  feet  long  by  64  feet  wide,  and  is  of 
white  brick.  Its  tall  chimney  behind  rises  to  a  height 
of  125  feet.  It  is  12  x  12  at  the  base  and  16"  diameter 
at  the  top  of  the  flue. 

The  interior  is  divided  into  two  rooms,  being  126'x 
60',  with  a  basement  underneath,  and  the  boiler  room, 
three  feet  below  the  level  of  the  engine  room,  is  38  x  60. 
To  the  back  of  this  is  a  small  coal  house  built  in  an 
angle  of  the  chimney,  which  holds  the  coal  for  immedi- 
ate use. 

The  engine  room,  which  is  large  and  roomy,  is  well 
lighted  by  18  windows  and  a  glass  cupola.  Power  is 
supplied  by  five  engines,  two  Wheelocks  and  three 
Leonard  Ball.  As  one  glances  around  they  will  see 
shining  machinery  and  clean  floors,  busy  engineers  and 


Power  House  of  the  London  Electric  Company. 

everything  in  the  best  of  shape.  Two  large  tandem 
condensing  Wheelock  engines,  one  of  150  H.  P.,  the 
other  of  175  H.  P.,  are  running  a  4  in.  line  of  shafting 
extending  75  feet  down  the  side.  Off  this  line  of  shaft- 
ing are  run  1 1  arc  machines,  a  railway  generator  and  a 
small  dynamo.  The  arc  machines  are  of  three  different 
makes,  viz:  Five  Royals,  (4  being  of  40  lights  and  one 
of  35  lights);  three  Wood  arc  system  of  60  lights  each  ; 
and  four  Ball  pattern,  (2  being  35  lights,  one  40  and 
one  25  lights.)  The  railway  generator  is  100  K.  W. 
made  by  the  Canadian  General  Electric  Co.,  and  the  small 
motor  is  also  of  their  manufacture.  Taking  up  the  fur- 
ther end  of  the  building  are  three  Leonard  Ball  engines, 
two  cross  compound  condensing  150  H.  P.  each,  and 
one  simple  of  100  H.  P.  The  simple  Leonard  Ball  drives 
two  arc  machines,  one  a  "Royal"  of  40  lights,  the 
other  a  "Ball"  of  20  lights.  This  engine  can  be  con- 
nected by  a  grip  coupling  (Goldie  &  McCulloch)  to  one 
of  the  cross  coinpound  engines.  One  of  the  cross  cotn- 
pound  engines  drives  two  2,000  light  C.  G.  E.  alternators 
with  exciters.  The  other  cross  compound  engine  drives 
a  100  K.  W.,  500  volts  railway  motor  C.  G.  E.,  two 
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65  K.  W.  250  volts  each.  Motors  C.  G.  E.  and  alter- 
nator C.  G.  E.  The  railway  generator  will  soon  be 
taken  out  when  the  Street  Railway  Co.  get  their  power 
house  in  working  order,  and  a  new  2,000  light  alterna- 
tor will  be  installed  where  the  motor  now  stands. 

All  these  machines  are  regulated  by  five  switch  boards. 
A  skeleton  switch  board  contains  C.  G.  E.  equipment 
for  the  alternators.  A  slate  switch  board  for  the  motors 
has  also  a  C.  G.  E.  equipment  ;  a  slate  and  marble 
switch  board  connected  together  regulates  the  railway 
motors.  A  12  circuit  slate  plug  switch  board  regulates 
the  arc  machines.  This  switch  board  is  of  the  latest 
design  and  is  set  in  a  frame  of  bevelled  plate  glass 
mirrors,  and  is  the  handsomest  in  Canada.  Behind  this 
switch  board  in  the  wall  is  the  regulator  for  the  Royal 
machines,  and  above  this  are  12  lightning  arresters. 
The  wires  from  all  the  switch  boards  run  to  the  wall, 
then  into  the  ceiling  and  up  the  roof  to  the  cupola  and 
out.  All  the  necessary  equipments  used  in  modern  elec- 
tric plants  are  there,  such  as  telephonic  alarm,  high  or 
low  water  alarm,  boiler  tube  expansion  whistles,  guages, 
etc.,  etc.  One  of  the  noticeable  features  is  the  record- 
ing steam  pressure  guage,  which  indicates  the  pressure 
at  any  hour  or  minute  of  the  day. 

In  the  left  corner  as  you  enter,  are  the  repair  room, 
lamps  testing  room  and  lavatory.  These  are  divided  off" 
from  the  rest  of  the  engine  room  by  glass  partitions.  In 
the  repair  room  is  a  small  motor  running  a  small  lathe 
and  other  machinery. 

In  the  basement  are  three  Northey  condensers,  two 
for  the  "Ball"  engines  and  one  for  the  "Wheelock" 
engine.  There  are  two  filterers,  and  they  save  about 
25%  of  oil.  There  are  two  exhaust  steam 
heaters,  Wainwright  make.  The  water  leaves  the  con- 
densers at  110°  Fr. ,  goes  into  a  hot  well,  from  there  to 
exhaust  steam  heaters,  and  leaves  them  at  a  180°  Fr. 
It  then  enters  the  live  steam  purifier  in  the  boiler  room, 
and  then  by  gravitation  from  the  purifier  to  the  boilers 
at  a  degree  of  from  310°  to  320°  Fr. 

The  boiler  room  is  38'  x  60',  containing  5  "Monarch" 
boilers  of  150  H.  p.  each,  fired  with  mixed  hard  and 
soft  coal  screenings.  Two  stokers  are  on  during  the 
day  and  two  at  night  ;  one  is  always  on  hand  in  case  of 
emergency.  A  Northey  pump  pumps  the  water  to  the 
condensers  in  the  basement.  An  8  in.  main  conveys 
the  steam  to  the  engines.  The  floor  is  of  cement,  and 
as  in  the  engine  room  everything  is  neat  and  tidy. 

About  300  arc  lights  and  6,000  incandescent  lights 
are  in  use  in  the  city,  and  44  motors  are  supplied  with 
power.  The  motors  run  from  }4  h.  p.  to  30  H.  p. 
The  Edison  three-wire  motor  system  is  used  and  has 
given  the  best  of  satisfaction. 

The  company,  which  has  operated  the  plant  for  about 
15  months,  is  composed  of  the  following  well-known 
gentlemen  : 

Pres.,  W.  D.  Matthews;  Vice-Pres.,  H.  P.  Dwight  ; 
Directors  :  W.  R.  Brock,  Geo.  A.  Cox  and  Hugh 
Ryan.  Mr.  Fred.  Nicholls  is  the  Secretary;  A.  O.  Hunt 
is  Superintendent,  with  36  men  under  him. 


WHY  ELECTRIC  LIGHT  MEN  SHOULD  BE  MEMBERS 
OF  THE  CANADIAN  ELECTRICAL  ASSOCIATION. 

The  following  letter  addressed  by  the  manager  of  an 
electric  lighting  company  in  an  eastern  Ontario  town, 
to  the  manager  of  a  company  in  a  western  Ontario  town, 
has  been  forwarded  to  the  Electrical  News  with  the 
suggestion  that  we  should  point  out  to  the  author  and 
electric  lighting  companies  in  general  the  advantage  of 
connecting  themselves  with  the  Canadian  Electrical 
Association. 

"  This  compati)'  owns  the  plant  of  the  two  former  electric  lig'ht 
companies  here  and  the  town  is  asking  us  to  submit  to  certain 
conditions  and  regulations  for  the  privilege  of  placing  wires  and 
poles  upon  the  streets.  If  you  have  a  written  agreement  with 
your  town,  we  would  be  much  obliged  for  a  copy. 

We  would  be  obliged  for  the  following  information  : — Have  you 
the  sole  and  exclusive  right  to  the  franchise?  Do  you  pay  taxes 
on  your  wires  and  poles,  or  are  3'ou  compelled  to  pay  for  the  use 
of  the  streets  as  an  equivalent  for  taxes  ?  Are  you  obliged  to 
keep  your  poles  painted  ?  Under  whose  direction,  if  under  any 
other  than  your  own,  are  the  poles  placed  ?    Do  you  require  per- 


mission to  put  up  new  poles  from  time  to  time  ?  Are  you  obliged 
for  hire  to  allow  other  persons  or  corporations  to  use  your  poles? 
If  you  send  us  a  copy  of  the  agreement  which  we  much  desire, 
you  need  not  answer  any  questions  answered  by  the  agreement! 
What  system  of  arc  lighting  have  you  ?  What  system  of  incan- 
descent ?  What  is  the  capacity  of  your  arc  lights?  What  prices 
do  you  receive  for  street  lights,  (a)  to  midnight,  (b)  all  night  ? 
Would  you  please  send  us  schedule  of  rates  for  incandescent 
lighting?  Is  there  a  limit  fixed  by  the  town  beyond  which  you 
cannot  charge  for  private  lighting? 

We  ourselves  feel  the  need  of  ;in  electric  lighting  association 
for  mutual  help  and  uniformity  in  all  matters  particularly  in  deal- 
ing with  municipal  corporations,  and  in  the  absence  of  such 
Association  we  apply  to  you  for  the  above  information  so  that  we 
may  see  what  other  towns  and  companies  are  doing,  and  we 
would  be  pleased  to  reciprocate  at  any  time?" 

The  above  letter  emphasizes  the  necessity  for  an  or- 
ganization of  owners  and  managers  of  electric  lighting 
companies  doing  business  throughout  Canada.  It  is 
not  the  first  document  of  the  kind  that  has  come  under 
our  notice.  Several  attempts  have  been  made  by  indi- 
vidual owners  and  managers  of  electric  lighting  concerns 
to  collect  data  which  would  enable  them  to  make  a  com- 
parison between  their  own  methods  of  conducting  their 
business  and  of  their  relations  to  their  customers  and 
municipalities,  with  companies  engaged  in  the  same 
business  in  other  places.  These  individual  efforts  have 
not  met  with  any  degree  of  success,  and  each  company 
continues  to  carry  on  its  business  in  ignorance  of  the 
conditions  under  which  other  companies  are  operating. 
The  municipalities  have  taken  advantage  of  this  state  of 
things  to  force  down  the  price  of  electric  lighting,  and 
in  fact  to  almost  dictate  their  own  terms  to  the  com- 
panies. It  is  quite  time  that  some  united  action  should 
be  taken  by  electric  lighting  companies  to  protect  their 
own  interests,  and  to  place  themselves  in  a  position  to 
realize  a  fair  profit  on  their  investments. 

The  Canadian  Electrical  Association  was  formed 
principally  with  the  object  of  bringing  together  those 
engaged  in  the  various  electrical  industries,  and  of  af- 
fording opportunity  for  consideration  of  whatever  mat- 
ters might  aflfect  the  conduct  of  the  business.  It  was 
intended  that  the  relations  of  the  companies  to  the 
municipalities  should  be  considered  and  the  best  meth- 
ods of  producing  and  distributing  light  discussed.  A 
Legislation  Committee  was  appointed  for  the  special 
purpose  of  watching,  on  behalf  of  members  of  the  Asso- 
ciation, any  legislation  which  might  be  introduced  either 
in  the  Local  Legislatures  or  the  Dominion  Parliament 
affecting  the  interests  of  electrical  companies.  This  com- 
mittee has  already  done  valuable  work,  especially  on 
behalf  of  electric  lighting  companies.  It  is  a  matter  of 
surprise  that  a  greater  number  of  these  companies  have 
not  united  themselves  with  the  Association,  and  assisted 
in  the  work  of  looking  after  their  own  interests.  If  the 
majority  of  electric  lighting  companies  were  connected 
with  the  Association,  it  would  be  quite  an  easy  matter 
for  the  Association  to  secure  a  valuable  fund  of  infor- 
mation relating  to  the  conditions  under  which  the  busi- 
ness is  being  carried  on  throughout  the  Dominion,  and 
this  information  could  be  placed  at  the  private  disposal 
of  each  company  having  membership  in  the  organiza- 
tion. We  have  no  hesitation  in  saying  that  the  Asso- 
ciation has  not  received  the  support  to  which  it  is  en- 
titled from  the  electric  lighting  companies,  and  the  letter 
which  we  publish  above  shows  that  the  Association  is 
not  the  only  loser  in  consequence.  We  trust  that  dur- 
ing the  coming  year  the  electric  lighting  companies  will 
see  it  to  be  to  their  interest,  as  well  as  to  the  interest  of 
the  electrical  industries  in  general,  to  connect  them- 
selves with  the  Association,  and  give  their  support  to 
the  valuable  work  which  the  organization  has  already 
done  and  aims  to  do  in  the  future. 


The  Penetanguishene  and  Midland  Street  Railway, 
Light  and  Power  Co.  held  its  annual  meeting  recently.' 

London  branch  No.  5,  C.  A.  S.  E.,  recently  elected 
officers  f^or  the  ensuing  year  as  follows  :  president, 
Robert  Simmie  ;  vice-president,  E.  Kidner  ;  secretarv 
W.  Meaden  ;  treasurer,  F.  G.  Mi'tchell  ;  doorkeeper,' 
Wm.  T.  Modeland  ;  conductor,  W.  Guymer.  The 
association  meets  in  the  Huron  and  Erie  Loan  &  Savino-s 
Co. 's  block. 


i6 


CAI^flDIflM    ELiECTf^ICAD  JSIEWS 


January,  i8g6 


ELECTRIC  R/VIUW/VY  DEPflrRTMpST. 


THE  WINNIPEG  ELECTRIC  STREET  RAILWAY 
COMPANY. 

We  referred  briefly  in  a  recent  issue  to  tlie  successful  starting' 
up  in  the  power  house  of  the  Winnipeg  Electric  Railway  Company 
of  the  third  large  direct  connected  generator  so  far  installed  in 
Canada.  This  notable  example  of  the  progressive  spirit  of  the 
company  and  of  their  determination  to  keep  abreast  of  the  times 
was  made  the  occasion  of  a  very  pleasant  recognition  of  their  en- 
terprise on  the  part  of  the  civic  dignitaries  and  of  the  local  press. 
We  are  pleased  at  this  opportune  moment  to  be  in  a  position  to 
place  before  our  reader^  a  more  detailed  description  of  this  in- 
stallation and  of  the  company's  system  in  general. 

The  Winnipeg  Electric  Street  Railway  Company  was  organized 
in  1891  with  a  capital  stock  of  $300,000,  to  construct  and  operate 
an  electric  street  railway  system  under  the  franchise  offered  by 
the  city  of  Winnipeg,  the  personnel  of  the  company  being  prac- 
tically identical  with  that  of  the  street  railway  syndicate  by  which 
the  franchises  in  Toronto,  Montreal,  St.  John  and  elsewhere  have 
been  exploited.    On  the  directorate  are  included  such  well  known 


protect  their  interests  by  the  more  active  and  direct  method  of 
paralleling  one  another's  lines  and  of  cutting  down  rates. 

However,  the  decision  of  the  Privy  Council  in  the  city's  favor 
opened  the  way  for  the  absorption  of  the  horse-car  system  by  the 
Electric  Street  Railway  Company,  and  gave  back  to  the  citizens 
of  Winnipeg  at  least  a  partial  possession  of  their  streets,  which 
was  welcomed  even  at  the  price  of  an  increase  of  the  fare  .to  a 
more  reasonable  basis.  Since  that  period- the  attention  of  Mr. 
Campbell,  the  energetic  manager  of  the  company,  has  been  de- 
voted to  affecting  such  improvements  in  the  physical  condition 
and  operation  of  the  road  as  would  render  their  service  at  least 
equal  to  that  given  in  any  city  of  similar  size  on  the  continent. 
The  policy  of  the  company  in  this  respect  is  based  on  the  convic- 
tion that  their  equipment  and  service,  while  admittedly  in  excess 
of  the  present  requirements  of  the  city,  v.'ill  be  found  in  the  near 
future  no  more  than  sufficient  to  meet  its  certain  and  rapid  develop- 
ment and  increase  in  population; 

A  description  of  the  plant  and  equipment  of  the  company  em- 
bodies many  features  of  interest.    The  power  house  is  a  substantial 


Winnipeg  Electric  Street  Railway — 600  C.  G.  E.  Co.  Direct  Connected  Generator. 


names  in  Canadian  railway  and  financial  circles  as  Sir  Wm.  Van 
Horne,  James  Ross,  Wm.  McKenzie,  R.  B.  Angus  and  T.  G. 
Shaughnessy.  Mr.  G.  H.  Campbell,  of  Winnipeg,  who  had  been 
largely  instrumental  in  forming  the  company,  was  appointed 
manager,  and  at  once  set  to  work  ou  the  construction  and  equip- 
ment of  the  road. 

The  company's  operations  at  the  outset  were  to  a  certain  ex- 
tent hampered  by  the  fact  that  their  franchise,  while  in  other  re- 
spects sufficiently  favorable,  did  not  give  them  exclusive  posses- 
sion of  the  streets  of  the  city,  which  had  for  some  years  been  oc- 
cupied by  the  Winnipeg  Street  Railway  Co.,  operating  a  horse 
car  system.  This  company,  of  which  Mr.  Jas.  Austin,  of  Tor- 
onto, was  the  principal  stockholder,  had  relied  on  the  assumed 
exclusive  nature  of  their  franchise  in  refusing  to  accede  to  the 
terms  of  the  agreement  under  which  the  city  was  willing  to  allow 
them  the  privilege  of  converting  into  an  electric  sj'stem.  Under 
these  circumstances  the  granting  of  a  franchise  to  the  new  Elec- 
tric Street  Railway  Company  was  the  signal  for  a  bitter  and  pro- 
tracted legal  contest,  which  ended  finally  in  a  decision  of  the 
Privy  Council  adverse  to  the  Winnipeg  Street  Railway  Company's 
contention  of  an  exclusive  right  under  their  charter,  and  fully  ad- 
mitting the  validity  of  the  city's  action  in  granting  to  the  new 
company  the  franchise  for  an  electric  system.  Naturally  enough 
pending  the  final  settlement  in  the  courts  of  their  status  from  a 
legal  point  of  view,  the  companies  were  not  idle  in  their  efforts  to 


brick  building  on  the  bank  of  the  Assiniboine  river,  from  which 
an  ample  supply  of  water  for  condensing  is  at  all  times  readily  ob- 
tainable. 

the  boiler  room. 

The  boiler  room  is  a  brick  building,  82  x  42  wide,  with  an  iron 
roof  18  feet  from  the  floor.  The  floor  is  five  feet  below  the  engine 
room  floor.  In  the  boiler  room  are  four  boilers  17  feet  4  inches 
long,  by  72  inches  diameter,  which  take  up  just  one  half  of  the 
space  enclosed,  so  that  when  occasion  demands  it  the  plant  can 
be  duplicated,  without  increasing  the  size  of  the  building.  These 
boilers  were  built  by  the  Bertram  Co.,  of  Toronto,  and  are  used 
at  a  working  pressure  of  130  lbs. 

The  draft  for  the  boilers  is  given  by  an  octagonal  stock  150  feet 
high  by  6  feet  inside  diameter.  In  this  chimney  are  167,000  hard 
white  brick  and  8000  fire  brick,  which  rest  on  a  base  of  concrete 
26  feet  square  by  10  feet  deep,  and  this  again  rests  on  two 
hundred  25  foot  piles. 

One  of  the  features  of  tlio  boiler  room  is  an  electric  damper 
regulator,  by  means  of  which  the  steam  pressure  is  kept  within 
2%.  The  Holly  system  is  connected  to  the  steam  piping,  for  re- 
turning by  gravity  to  the  boilers  the  condensed  steam  in  the  pipes. 

ENGINE  and  generator  ROOM. 

The  engine  room  is  a  brick  building,  with  stone  foundation  82 
X  56.  On  the  left  hand  side  of  the  main  entrance  are  the  30  horse 
power  high  speed  engine  and  30  k.  w.   Edison  bi-polar  500  volt 
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generator,  that  the  old  company  used  for  running  three  cars  in 
Fort  Rouge.  They  are  used  now  for  hghting  tlie  car  shed  and 
power  house  at  night,  after  shutting  down  the  large  plant,  and 
also  for  lighting  the  parks  in  summer.  On  the  right  hand  side  is 
the  cross  compound,  surface  condensing  Wheelock  engine,  which 
was  installed  five  years  ago,  and  has  been  used  up  to  the  present 
for  running  the  whole  system.  The  engine  drives  three  100  kilo- 
watt Canadian  General  Edison  type  bi-polar  machines  coupled  by 
means  of  a  countershaft  to  a  16  foot  x  30"  face  fly  wheel. 

Across  the  room  and  occupying  just  one  half  the  space  of  the 
old  plant  is  the  new  Laurie  direct  coupled  cross  compound  Corliss 
engine  and  Canadian  General  Electric  400  kilo-watt  8  pole  gener- 
ator. The  cylinders  are  18"  and  34"  dia.  x  42"  stroke,  steam 
jacketed.  The  armature  of  the  generator  is  pressed  on  an  18" 
shaft  and  runs  at  90  revolutions  per  minute.  Double  eccentrii:s 
on  each  engine  allow  for  carrying  the  steam  for  any  part  of  the 
stroke.  The  following  are  some  of  the  dimensions  and  weights  : 
The  fly  wheel  is  in  eight  sections;  it  is  18  feet  in  diameter  and 
weighs  25  tons  ;  the  crank  shaft  is  18  inches  in  diameter  and 
weighs  1 1  tons  ;  the  armature  is  66  inches  in  diameter  and 
Weighs  18  tons  ;  the  whole  engine  and  generator  represent  125 
tons,  resting  on  a  concrete  base  40  x  28  laid  on  piles  with  a  brick 
and  cement  foundation  ;  the  revolving  weight  is  106,000  lbs.  A 
surface  condenser  is  used  of  cylindrical  shape,  with  1,200  square 
feet  of  cooling  surface,  and  a  twin  ver- 
tical air  pump  of  the  Blake  pattern,  12 
X  18  X  12. 

The  feed  pumps  consist  of  one  duplex 
centre  packed  double  plunger  pump  8  x 
5  X  12,  of  the  Northey  pattern,  one  dup- 
lex circulating  pump  10  x  14  x  12,  of  the 
same  make.  An  automatic  safety  gov- 
ernor is  provided  on  the  throttle  valve 
to  cut  off  steam  if  the  engine  runs  faster 
than  100  revolutions. 

GENERAL  INFORM.\TION. 

The  company  operates  16  miles  of 
track,  miles  of  which  is  double,  laid 
with  56  lb.  T  rails.  The  rolling  stock 
consists  of  24  motor  cars,  10  trailers 
and  7  excursion  cars.  The  equipments 
are  made  up  of  15  of  the  No.  14  Edison 
double  motor  type,  4  No.  3  Westing- 
house  and  5  improved  Sprague. 

As.  might  be  expected,  ample  pro- 
vision is  made  for  handling  the  snow-fall 
which,  while  not  to  be  compared  with 
that  of  Montreal  or  Ottawa,  is  still 
considerable,  the  equipment  for  this 
purpose  consisting  of  a  revolving  broom 
sweeper  and  a  West  End  snow  plow. 

In  connection  with  the  excursion  cars 
mentioned  above  it  might  be  added 
that  a  most  important  addition  to  the 
company's  revenue  comes  from  the  operation  of  an  excursion  route 
to  Elm  Park,  a  charming  recreation  ground  owned  by  the  companj' 
on  the  banks  of  the  Red  river  about  3  miles  from  the  Fort  Rouge 
suburb  of  the  city.  The  excursion  cars  mentioned  are  supplemen- 
ted by  band  cars,  which  can  be  specially  decorated  in  a  manner 
suitable  for  the  particular  occasion,  and  which  have  proved  a  draw- 
ing card  of  great  value  for  gala  days  and  special  celebrations. 

The  electrical  engineer  of  the  road  is  Mr.  Herbert  J.  Somerset, 
and  the  chief  engineer  in  charge  of  the  power  plant  is  Mr.  Walter 
Alexander. 

MR.   GEO.   H.  CAMPBELL. 

The  present  excellent  physical  condition  of  this  valuable  prop- 
erty is  due  in  the  largest  measure  to  the  energy  and  perseverance 
of  Mr.  G.  H.  Campbell,  who  has  been  manager  of  the  road  since 
the  inception  of  the  enterprise.  Like  so  many  of  the  representa- 
tive business  men  who  are  building  up  a  greater  Canada  between 
the  banks  of  the  Red  River  and  the  Rocky  mountains,  Mr.  Camp- 
bell belongs  originally  to  the  maritime  provinces,  having  been 
born  in  Colchester,  N.  S.,  in  1858.  Some  early  experience  in 
railway  work  was  gained  during  the  constructioii  of  the  Inter- 
colonial, with  whose  Road  Department  he  was  afterwards  for 
some  time  connected.  In  1879  Mr.  Campbell  went  west  and  was 
engaged  on  the  construction  of  section  B  of  the  C.  P.  R.,  with 
headquarters  at  Rat  Portage.  Subsequently  he  filled  the  position 
of  cashier  of  freight  department,  and  of  city  ticket  agent  for  the 
C.P.R.  in  Winnipeg,  and  was  in  1890  appointed  general  immigra- 


tion agent,  with  headquarters  in  that  city.  In  1891  Mr.  Campbell, 
realizing  the  favorable  opportunity  which  the  dead-lock  between 
the  existing  company  and  the  city  offered  for  securing  a  favorable 
franchise  for  an  electric  road,  succeeded  in  interesting  the  neces- 
sary capital  in  making  an  agreement  with  the  city  under  which  the 
system  of  the  Winnipeg  Electric  Street  Railway  Company  has 
since  been  successfully  installed  and  operated. 


Mr.  Geo.  H.  Campbell. 

Manager  Winnipeg  Electric  Street  Railway. 


THE  GALT  AND  PRESTON  ELECTRIC  RAIL- 
WAY. 

The  Gait  &;  Preston  Electric  Railway  has  been  ex- 
tended to  within  half  a  mile  of  the  town  of  Hespeler,  and 
communication  will  shortly  be  completed  to  the  centre  of 
the  town.  The  company  have  installed  an  additional 
generator  of  the  C.  G.  E.  type,  and  have  added  to  their 
car  equipment,  to  accommodate  the  extra  business  aris- 
ing out  of  the  extension  of  their  lines.  They  have  also 
constructed  a  commodious  car  barn  adjoining  their  pow- 
er station.  A  representative  of  the  Electrical  News, 
who  visited  Preston  recently,  was  informed  that  for 
some  time  after  the  system  was  put  in  operation,  the 
freight  business  was  so  extensive 
that  the  profits  therefrom  were 
sufficient  to  cover,  not  only  the 
operating  expenses  of  the  road, 
but  also  interest  charges  on  the 
capital  invested.  A  large  part  of 
this  business  consisted  in  the 
carrying  of  coal.  Unfortunately 
for  the  company,  however,  the 
G.  T.  R.  Co.,  who,  previous  to 
the  construction  of  the  electric 
road  reaped  the  profits  of  this 
service,  has  found  means  to  re- 
cover it.  It  is  a  well  known  fact 
that  under  its  agreement  with 
the  Railway  Association,  the  G. 
T.  R.  is  not  allowed  to  cut  rates, 
but  the  company  have  got  around 
the  difficulty  in  this  case  by 
making  no  charge  for  cartage. 

The  passenger  business  on  the 
electric  road  has  also  been  most 
satisfactory.  The  company  have 
purchased  a  park  half  way  be- 
tween Preston  and  Gait,  which 
during  the  past  summer  wrs  largely  used  by  the  citi- 
zens of  both  towns  as  a  pleasure  resort,  and  which 
was  the  means  of  largely  increasing  the  company's 
revenue. 


THE  OLDEST  STEAM  ENGINE. 

An  old  Newcomen  engine  near  Bristol,  England,  is, 
perhaps,  the  oldest  steam  engine  now  running.  It 
seems  to  have  been  built  about  the  year  1745,  accord- 
ing to  Engineering,  and  is  still  employed  about  five  hours 
a  day  for  pumping  water  from  a  coal-pit.  The  cylinder 
is  5^4  feet  in  diameter,  and  the  piston  has  a  stroke  of 
six  feet.  The  engine  has  a  beam  24  feet  long  and 
about  4  feet  deep,  built  up  of  many,  oak  beams  trussed 
together,  and  works  with  a  curious  creaking  noise. 
The  total  weight  is  about  five  tons.  Steam  is  now  taken 
from  boilers  in  a  neighboring  establishment,  the  pres- 
sure being  reduced  for  this  engine  to  2^0  pounds.  The 
indicated  horse  power  is  only  52^.  The  old  man 
who  attends  to  the  engine  has  driven  it  since  he  was 
a  boy,  and  his  father  and  grandfather  worked  it  before 
him. 
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PERSONAL. 

Wm.  Gray,  representing  the  Magnolia  Metal  Co.,  New  York, 
was  in  London  lately.    He  reports  business  good. 

J.  B.  Crawford,  a  former- policeman  in  IngersoU,  has  been  ap- 
pointed manager  of  the  Metropolitan  Telephone  Company  in  New 
York. 

Mr.  G.  L.  Schafer,  foreman  of  the  construction  gang  of  the 
Bell  Telephone  Co.  at  Kmgston,  has  been  presented  with  a  gold 
ring  by  the  men  under  him. 

Mr.  W.  McCammon,  a  crack  football  player,  of  Queen's 
University  at  Kingsto'n,  has  taken  a  position  in  the  electrical  sup- 
ply manufactory  at  Syracuse,  and  has  left  the  football  field. 

Mr.  W.  F.  McLaren,  of  Hamilton,  Ont.,  electrician,  with  the 
Westinghouse  Electric  Manufacturing  Co.,  Pittsburgh,  Pa.,  has 
recently  recovered  from  an  attack  of  typhoid  fever,  and  has  re- 
sumed his  duties. 

Gus  Farlinger,  an  electrician,  employed  by  the  Oswegatchie 
Light  &  Power  Co.,  at  Gouverneur,  was  nearly  killed  by  an  elec- 
tric shock  recently  while  repairing  a  broken  wire.  He  fell  60  feet 
to  the  ground  and  sustained  serious  injuries.  About  1700  volts 
passed  through  his  body.  Mr.  Farlinger  was  a  former  resident 
of  Morrisburg,  Ont.,  and  was  at  one  time  with  the  Royal  Electric 
Company. 

PUBLICATIONS, 

Through  the  amalgamation  of  the  The  Methodist  Magazine  and 
Canadian  Methodist  Review  under  a  combined  title,  the  best 
features  of  both  periodicals  will  be  united,  aud  important  depart- 
ments added,  without  any  increase  in  price. 

Cassier's  Magazine  for  January  is  essentially  an  electrical  num- 
ber. It  contains-a  variety  of  articles  on  the  most  important  and 
timely  engineering  subjects  of  the  present  day,  the  latest  develop- 
ments in  applied  electricity,  the  latest  realizations  of  electric 
power  transmission  and  utilization,  and  the  possible  achievements 
of  the  near  future  having  all  received  attention. 

The  Arena,  one  of  the  ablest  reviews  now  published,  has  issued 
its  prospectus  for  1896,  in  which  it  promises  its  readers  a  rich 
store  of  articles  by  some  of  the  best  thinkers  of  the  day.  Social, 
ethical,  economical,  political,  educational,  scientific,  religious  and 
physical  problems  of  the  day  will  be  discussed  in  its  pages,  and 
the  names  of  its  contributors  certainly  make  a  most  attractive 
array.  We  notice  among  the  good  things  promised,  which  will 
be  of  special  interest  to  readers  of  the  Electrical  News,  articles 
on  national  monoplies  and  the  people,  among  which  will  be  one 
by  Prof.  Frank  Parsons,  of  Boston,  on  Municipal  Lighting.  Com- 
mencing with  the  December  number  the  Arena  has  been  reduced 
in  price  from  $5  to  $3  a  year.  The  Arena  Publishing  Co.,  Bos- 
ton, Mass. 

A  complete  and  immediate  revolution  01  transportation  methods, 
involving  a  reduction  of  freight  charges  on  grain  from  the  west 
to  New  York  of  from  50  to  60  per  cent.,  is  what  is  predicted  in  the 
Cosmopolitan.  Tlw  plan  proposes  using  light  iron  cylinders,  hung 
on  a  slight  rail  supported  on  poles  from  a  cross-arm — the  whole 
system  involving  an  expense  of  not  more  than  fifteen  hundred 
dollars  a  mile  for  construction.  The  rolling  stock  is  equally  simple 
and  comparatively  inexpensive.  Continuous  lines  of  cylinders, 
moving  with  no  interval  to  speak  of,  would  carry  more  grain  in 
a  day  than  a  quadruple  track  railway.  The  Cosmopolitain  points 
out  the  probable  abolition  of  street  cars  before  the  coming  horse- 
less carriage,  which  can  be  operated  by  a  boy  on  asphalt  pave- 
ments at  a  total  expense  for  labor,  oil  and  interest,  of  not  more 
than  a  dollar  a  day. 


SPARKS. 

Work  has  been  commenced  on  the  Napierville  Junction  electric 
railway. 

The  Ottawa  Electric  Co.  is  considering  the  building  of  an  am- 
bulance car. 

A  new  style  of  chain  for  bicycles  has  been  invented  which  will 
drive  them  at  the  rate  of  50  miles  an  hour. 

A  gigantic  strike  of  street  car  men  took  place  in  Philadelphia 
in  December.    Most  of  the  roads  were  tied  up. 

Work  has  been  commenced  at  St.  Remi  on  the  new  electric 
road  to  be  built  between  that  place  and  Scottsville. ' 

The  hatching  of  eggs  by  electricity  is  being  carried  on  in  Ger- 
manv  on  an  extensive  scale,  and  is  proving  very  successful. 

The  Chinese  Government  has  issued  an  edict  ordering  the  con- 
struction of  a  double  track  lailway  between  Pekin  and  Tien  Tsin, 
a  distance  of  72  miles. 

To  show  what  observation  and  study  will  do  for  young  men,  we 
may  state  that  Mr.  N.  B.  Chant,  of  Clinton,  Ont.,  with  what 
knowledge  he  has  acquired  by  reading,  has  built  a  i  h.p.  dynamo, 
with  which  he  lights  a  department  of  the  Doherty  organ  factory 
with  50  lights.  He  also  built  a  regulator  and  volt  meter,  and 
they  show  his  neat  workmanship. 

The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  oTht  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 
 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alakm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL  : 
Bell   Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON: 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
P'orrest  Block,  Main  Street. 


P  ^       £  ^  ']P  3   PROCURED  ON 
KI.E'  TltTCA  Tj  ISVEXTIOKS 

"V  RIDOUT&MAYBEE,  "^^I'-Snelsr"'" 

A  paniphlel  on  patents  sent  free. 

"  RiDou  r  on  Patents,"  price  $5.50,  $6.00. 


FIRSTBROOK  BROS. 


Kin//  St.  East, 


TOItONTO. 


MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 

wkitk  fok  particulars. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  egards  tuel  , 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO. 


ELECTRICAL  ENGINEERS 


No.  g  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  l.nte  chief  elec 

lrii;ian  of  tlie  Koy.il 
Klectric;  Cc 


CO. 


electrical  Supplies 
of  all  Descriptions. 


C-orrespoiulence 
Solicited  


Complete  Plants  Installed  

.  ARMATURES  REWOUND 

Royal  T-H  Arc  a  S|)ecialty 
Dynamos  and  Motors  Repaired 


January,  1896 


CflNADIfl[«l    EliECTRlCflLi  flEWS 


SPARKS. 

Mr.  Viaii  offers  (o  light  Hull  by  elec- 
tricity. 

Gorrie  and  Wroxeter  are  to  be  lig-hted 
by  electricity. 

The  village  of  Marmora,  Out.,  is  to  have 
electric  light. 

A  Dominion  association  of  mica  produc- 
ers is  likely  to  be  formed. 

The  proposed  electric  railway  between 
Schomburg  and  Aurora  is  being  pushed. 

The  Tay  Electric  Light  Co.  are  placing 
a  150  h.p.  engine  in  their  works  at  Perth. 

An  electric  railway  from  the  railway  sta- 
tion to  Embro  village,  Ont.,  is  projected. 

About  500  incandescent  lamps  will  be 
used  in  the  new  summer  hotel  at  Ganan- 
oque. 

Commencing  Jan.  ist  the  Ottawa  Elec- 
tric Railway  Co.  will  use  fare  boxes  on 
their  cars. 

Trolley  parties  have  become  very  popu- 
lar in  the  United  States,  particularly  in 
Philadelphia. 

The  road  between  Hull  and  Aylmer, 
seven  miles  in  length,  is  to  be  lighted  by 
electricity. 

The  Chatham,  Ont.,  Gas  &  Electric  Co. 
will  place  new  machines  and  engines  in 
their  works. 

It  is  stated  that  the  Folgers  of  Kingston 
are  negotiating  for  the  Watertown,  N.Y., 
electric  railway. 

The  Patterson  &    Corbin   Car  Works 
at  St.  Catharines  were  seriously  injured  by  • 
fire  Dec.  20th. 

The  Montreal  city  surveyor  has  reported 
in  favor  of  the  proposed  electric  line  to  the 
top  of  the  mountain. 

A  conversation  by  telephone  between 
Gait  and  Cornwall,  350  miles,  was  carried 
on  with  perfect  distinctness  the  other  day. 

Canadian  capitalists  are  interested  in  a 
projected  electric  railway  in  Buenos  Ayres, 
South  America,  a  city  having  750,000  in- 
habitants. 

The  new  engines  for  the  London  Street 
Railway  have  been  shipped  from  Provi- 
dence, R.L  They  are  of  the  Armington 
&  Sims  make. 

The  Toronto  cabmen  have  complained 
to  the  City  Council  respecting  the  right  of 
the  street  railway  to  solicit  passengers  at 
the  Union  Station. 

The  real  estate  and  other  property  of 
the  St.  Jean  Baptiste  Electric  Co.,  in  liqui- 
dation, have  been  sold  to  the  Hon.  L. 
Tourville,  for  $53,000. 

Hintonburg,  a  suburb  of  Ottawa,  has 
closed  a  contract  with  the  Ottawa  Electric 
Light  Co.,  for  9  years'  electric  lighting,  at 
$15  per  incandescent  lamp  per  year. 

POSITION  WANTED 

By  an  electrician  who  has  had  4  years'  experience  in 
the  handling  of  all  types  of  machines  made  by  the 
Canadian  General  Electric  Co.  Also  took  students' 
course  at  their  factory  and  holds  certificate  of  compe- 
tency. At  present  engaged  on  installation  work.  Ad- 
dress, "  Electrician,"  Canadian  Electrical  News. 

AN  A  I  ELECTRICAL  PLANT 


Owing  to  the  death  of  one  of  the  proprietors,  the 
Shelburne  Electric  Light  Plant  is  now  for  sale,  with 
real  estate,  brick  lighting  station,  Wheelock  engine, 
two  dynamos  and  complete  equipment. 

For  particulars  address  DR.  NORTON  or  WIL- 
LIAM JELLY,  Shelburne,  Ont. 


DODGE (■ 


Patent  Split  Friction  Clutch 


■)  PULLEY 

Latest  •  Most  Efficient 

Least  Expensive. 
Get  our  prices  before  ordering. 

SOLE  MANUFACTURERS 

DODGE    WOOD   SPLIT  PULLEY  CO. 

Office,  68  King  Street  West,  TORONTO. 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  .  .  . 

T.  J.  C.  INJECTOR 


the  most  economical  boiler  feede 
in  the  world. 


saved  in  coal  over  any  other  make. 
Absolutely  automatic.  Easily  at- 
tached. Applicable  to  all  kinds  of 
boilers. 

NOT  EXPENSIVE 

Will  outwear  any  other  make  and  is 
simple  in  construction.  It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Tll6TJ.6.llU6Ct0r 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  result  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PRICE  LIST 


Nu. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

10 

7  00 

8  to  16 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

25 

22  50 

72  to  li'O 

35 

30  00 

i*o  to  220 

45 

38  00 

220  to  300 
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CANADIAN  GENERAL  ELECTRIC  CO 

(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,  - 


TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS: 


1802  Notre  Dame  St. 

MONTREAL. 

Main  Street  - 

138  Holiis  Street 

HALIFAX. 

Granville  Street 

WINNIPEG. 
VANCOUVER. 


Wood  Arc  Lichtinc  Apparatus 

Perfect  in  Regulation 
Highest  in  Efficiency 
Most  Durable  in  Construction 
Simplest  in  Operation 


ARC  LAMPS  .  . 
ARC  SUPPLIES 


"C.  K."  Single  Carbon 

"Wood"  Double  Carbon 

"  Thomson  "  Constant  Potential 

Cut-outs  Hoods 
Hangerboards  Globes 
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CANADIAN  GENERAL  ELECTRIC  GO. 

(LIMITED) 


Incandescent 
•  •  Lamps  •  • 


THE  earning  power  of  an  incandescent  plant  hinges  upon  one  vital 
point :  the  comparative  efficiency  of  the  lamp  m  use.  Different 
lamps  on  the  market  show  efficiencies  varying  from  lo  to  30  per  cent, 
lower  than  ours.  This  means  where  such  lamps  are  used  from  10  to 
30  per  cent,  less  return  from  each  pound  of  coal  and  from  each 
kilowatt  in  plant  capacity.  Our  lamps  excel  in  the  other  important 
feature  of  long  life  with  maintenance  of  candle-power.  Central  station 
managers  have  learned  to  appreciate  this,  and  as  a  result  our  lamp 
sales  have  more  than  doubled  during  the  last  twelve  months. 


Carbons 


WE  have  recently  taken  over  the  premises  and  plant  of  the 
Peterborough  Carbon  and  Porcelain  Co.,  Ltd.  It  is  our 
intention  in  continuing  the  operation  of  this  factory  as  a  department 
of  our  Peterborough  works,  to  make  such  changes  in  methods  and 
equipment  as  may  be  necessary  to  render  our  carbon  output  equal 
in  all  respects  to  the  best  imported  grades. 
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ELECTRICITY© 

Mechanical  <(nil  Arcliitfrtiir<il  Drawing, 
Steam  -Encn /Iff rill fi  (Sfadonart/,  Mai'ine,  Loco- 
motive), Phiinhiiifi ,  Heating,  Civit  Engineering, 
Coal  and  3Ietal  Minincf,  Unolish  Branches, 

TAUGHT  BY  MAIL. 

Twenty  -seven  Courses  of  Study,   Send  for  free 

circular.   Stale  subject  you  wish  to  study, 
The  Internatlonnl  CorreMpondence  Schools* 
StKANTON,  PA. 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

{Remington  MacDIne  Go. 

Refi  igerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 


ALL  WORK  GaARANGEED. 


KEEP  YOUR^^Of  EN  for 
H.W.PETRIE^i^ROGUE 

OF  N  EW&2'"i^M  APH I N  ERY 

Adjoining  Nlw  Uni 0 n  St ati 0 u, Towowto,Cah 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion  and  public  works. 

The  recognized  medium,  for  advertise- 
ments for  'Tenders.' 
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Telephones 


THE 


Main  Line  and 
Warehouse  .  . 


Sold  OutPlg-ht. 
.  .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


ti.ic  MANi'i' A(.  i  i'ia-:iis  : 


Jolin  Starr,  Son  &  Go. 

2,4,6  DOKE  SI.,  COR.  WfllER,  Halifax,  N.S. 


(General  Electric  Co.,  Berlin,  Germany.) 

CAPITAL  FULLY  PAID  UP,  $5,000,000 

.  .  .  Manufacturers  of  .  . 

A.  E.  C.  INCANDESCENT  LAMPS 

Bare  and  Insulated  Wires,  Rubber  Goods,  Electrical  Supplies 
and  Railway  Equipments,  Instruments,  Dynamos 
....  and  Motors  .... 


Long  Distance  Transmission  a  Specialty. 


TRADE  MARK. 


MUNDERIOH  &  CO.,  Montreai 


iJ=if=iJT=iJT=i=T=i=va^:tJ=f=i=^^ 


j=T^i5»a=ir=i^T=i=T=fcT=i=if=] 


Do  You  Use  It? 

If  N^ot,  Why  Not? 


THE  FRICTION  PULLEY  BOARD 


Try  it,  and  you  will 
have  the  best  friction 
made.  Send  for  sam- 
ples and  price  to    .  . 


THE  DOMINION  LEATHER  BOARD  CO. 

=f3=T=i=l=l=l=l=Tdl=I=Jbl=J=l=l^^ 


0 


ur  "flcnie"  flutomalic .... 
Railway  Goacli  and  hlml  Gar 


GURIfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 


ROBB  BNGINBBRINQ  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 
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ROBIN,  SADLER  &  HAWORTH 


mANaFACSaRERS  OF 


OAK-TANNED  LEATHER  BELTING 

/MONTREAL  TORONTO 

5^  GOLDIE  &  m^CaLLOCM  Co. 


[Limited. 


Improved  Steam  Engines  and  Boilers 


And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


Fire  £knd  Bu]?^l£kx>  F»r»oof  Safes  a^xid  Vault  Doors. 


^ef^rraT  att^ntTon  ^^^^^^         ^'WHEELOCK"  improved  steam  engine 

^p^^Tal  QSW^q^Twq  ijeijjg  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO. 


AHEARN  &  SOPER 

OTT^"W^,  OISTT. 


CANADIAN  REPRESENTATIVES  OF  THE 


Westinghouse  Electric  &  Mfg.  Co. 


from  which  can  be  operated 

iDGandesGent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


IV. 


CANADlA^l    ELiECTF^ICflli  flEWS 
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c.  iim 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO.,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^jg^yjU^^y^     I^OintS  l^ii^ds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone    (§)  r~^^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


flLb   GOODS   GUflRflNTEBD   TO   GIVE,  Sf\TISFflCTION 


SOLE  AGENTS  FOR 

Hi  m 

MANUFACTURED  BY 

The  BRYAN-MARSH  CO. 

Marlboro,  Mass. 


®^Stilwell  &  Co.—® 


WIRT 


L 


ELECTRIC  SPECIALTIES 


33  King  William  St,  HAMILTON,  ONT. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  <fe  WILCOX 

STEA/T\ 

OVE.R  1,600,000  HORSE  POWER  IN  USE. 
HEAD  OFFICE.: 

415  Board  of  Trade  Building,  Montreal. 

WM.  T.  BONNER,  general  agent  for  Canada 

Ca.n.a.d.ian  Sloops  at  BelleTrille. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION  


CANADIAN 


I T0  w  w  w 


I 


LECMALNEWS 


I 


1  /Xt>ID"^ 


NGINEERING 


Jl— B 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VL— No.  2. 


FEBRUARY,  1896 


PRICE  ID  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO.Joronto 

Slow-Speed  Alternating  Current  Generators  for  Light  and  Power. 
Multipolar  Direct  Current  Generators  and  Motors,  1  to  1,500  h.p. 
Walker  Spring  Mounted  Railway  Motors,  25,  30,  50  and  100  h.p. 

]V[anliattan  Arc  Lamps — O"^  arc  lamp  across  90  to  100  volt  circuit  burns  200  hours 
with  one  pair  of  solid  carbons,  saving  over  other  arc  lamps  $6  to  $12  per  annum. 

Saves  its  first  cost  per  annum  when  replacing  Incandescent  Lamps 


WAGNER  TRANSFORMERS 


-  -  ELECTRIC  SUPPLIES  -  - 


\  WE  ARE  MANUFACTURERS— NOT  AGENTS 


Prices  Right — Apparatus  the  Best 

Oup  Arc  Lamps 


S     For  Incandescent,  Power,  Street  Railway  and  Arc  Systems, 
^     SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market- 
■      "lost  Efficient  and  Durable,  or  NO  SALE 


Arc  Lighting  , 
our  Specialty 


The  Thomson  Electric  Co.  waterford,  ont. 


TH&  ROYRL  &LEGTRIG  GO. 

MONTREAL,  QUE.  western  Office,  TORONTO,  ONT 

"SK6"  Twofliase  ftliernators 

Incandescent  Light,  Arc  Light  and  Power  from  the  same  Dynamo  and  Circuit 


"SKC"  30  KILOWATT  TW0-I*H:ASE  GENERATOR 


II. 


CflNRDlflN    ELiECTPJICflLt  HEWS 


Februarj', 


E.  GflRL  BREITHrtUPT 

CONSULOING 

ElectilGal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 

Electric  Lighting  a  nrni  lu  nuT 
and  Railway  Work  f  DtnLlll,  UN  1 1 

DAVID  A.  STARR 


E 


leetrical  Eng-ineer 
and  Contractor 


Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


'        TIRE.  PROOF 
I LLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (e 

/MANUFACTURERS. ,'XQBQliJO 


G.  B.  W.  • 

SPECIflL-TIES  : 

Leclanche  Cells 
Annunciators 
Patent  Electric  Gongs 
Bronze  I*usJies 

THE  GALVANIC  BATTERY  WORKS 

145  Wellington  St.  West,  TORONTO. 


STEAM  USERS 

Desirinff  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


DRUG  STORE  flTTINnS 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  raaeh  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

I'UULISHEKS 

10  Front  St.  E.        -  Toronto. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  PIPS  m 


MANUFACTURERS  OF 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\DflY  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY 
New  York  Office :  10  Cortlandt  Steert. 
Providence  R,  I.:  American  Electrical  Works. 


IWontreal,  Canada. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 

  Armatures  Rewound  ^'fH^'ATcrmSraspeciaity. 

jj^^^^^^^^^B       Electric  Supplies  of  all  kirtds4    #    Estimates  theerftilly  ffiven. 

Save  Agent's  Commission  by  sending  direct  to 


Geo.  E.  Matthews,  Manager. 

Late  of  the  Royal  Electric  Co. 


:LEGTR1G  repair  &  GONTRftGTING  GO. 

,  623  Lagauchetiere  St.,  MONTREAL. 


John.LBlaikie  Esq, 
Pres. 


EW.Rathbun  Esu 
Vice.  Pres. 


CONSULTING  ENGIKELRS  " 

G.C.ROBB  ChiefEngineer  ,,  _  _ 
A.FRASER  Sec.Tres       Head  OFFICE  TORONTO 


TI16  New  Line  of  

"NEW  AMERICAN"  TURBINES 

-      Heads  tHe  List 

POR  Power  .  .  .  Economy  of  Regulation 

A     Best  Part  Gate  Results 
^    Steadiness  of  Motion 

Ease  of  Regulation 
•    Freedom  from  Trouble  of  Any  Kind 
,    and  is  without  a  rival  for  Electrical  Purposes 


Q7  WHEELS  SOLD  IN  1895  WHICH  ARE 
Of   DEVELOPING  OVER  11,000  H.  P. 


Hig'h  Class  Gearinjf, 
.Sliaftinjif,  &c.,  lo  correspond 
with  Water  Wheels. 


Wm.  Kennedy  &  Sons 
^   OWEN  SOUND  ONT. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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VULCANIZED  FIBRE  CO.  ......s«.o 

so.  «.„..cx..Hs  OP  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  lied,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factory;  WILMINGTON,  DEL.  OFFICE.;  14  DeV  St..  NE.W  YORK. 

TO 

CENTRAL  STATION  MEN 

Read  the  following  extracts  from  a  letter  received  from  a  client :  

"When  contemplating  purchase  of  additional  machinery,  we  considered  the  advisability  of  retaining  an 
Independent  Engineer  to  advise  us.  We  had  already  obtained  prices  from  several  manufacturing  companies,  that 
we  considered  reasonable,  therefore  it  was  with  some  hesitation  that  we  decided  to  retain  you,  and  are  pleased  to 
state  that  the  result  has  proved  the  wisdom  of  doing  so.  After  having  received  tenders  according  to  your  specifi- 
cations we  found  we  were  in  a  better  position  to  select  the  most  suitable  machinery,  and  also  that  on  comparing 
with  former  offers  we  had  saved  more  than  the  amount  of  your  fees.  We  are  of  opinion,  from  this  experience, 
that  it  is  far  wiser  and  more  economical  to  employ  a  Consulting  Engineer.  Yours  truly, 

 Electric  Co. 


QBO.  WHITE  FI^ASBR, 

m 

18  Imperial  Loan  Building,  TORONTO 


MEM.  AM.  INST.  ELEC.  ENG. 

The  original  of  the  above  may  he  seen  at  my  office. 

Consulting  Electrical  Engineer. 


.200. 
.300. 
.SOO. 
c.p. 


MANUFACTURERS 


300 c.p.  Packard  Mogul, 
(3  burning-  at  2.6  watts  per 
CP.,  consumes   780  watts. 

This  lamp  is  equal  to  i83^  16 
CP.  lamps,  which,  burning  at 
3.6  watts  per  c.  P.  efficiency, 
will  consume ....  1080  watts. 

A  saving-  each  hour  of 

•'■   300  watt  hours. 

Or,  at  15  cts.  per  1,000  watts, 
a  saving  of   cts. 

If  the  lamps  average  4  hours 
use  daily,  it  means  a  saving 
in  current  every  month  of 
  $5-40- 

• 

As  a  Packard  Mogul  Lamp 
burned  under  these  conditions 
will  have  an  average  life  of 
about  five  months,  this  means 
a  saving  of  $27.00  in  current 
before  the  lamp  has  to  be  re- 
newed ;  and  last  but  not  least, 
Packard  Moguls  cost  less 
than  the  same  capacity  in  16 
CP.  Lamps. 

The  saving  in  current  over 
Low  Candle  Power  Lamps  will 
more  than  paj-  for  renewals. 


i: 


Lamps,  Transformers  and 
Electrical  Supplies 


p 


ACKARD 


ELECTRIC  CO.,  ltd. 

.St.  Catharines,  Ont. 
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Kay  Electric  Mfg.  Co 

255  James  St.  N.,  HAMILTON,  ONT. 


lATe  a.re  prepa.red.  to  f-U-rnisli  

Dynamos  of  any  capacity  for  any  voltage  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transfortners  of  any  capacity  from  5  to  125  ligh  ts. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  brandies. 

WRITE  FOR  PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


fl 


01  from  1  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  other  pur- 
poses 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fa.rtic-u.la.rs  on  Application. 


Representatives  for  the 
Dominion  of  Canada. 


STEf\/V\  PUMPS 


For  All  Duties 


•  •  •  • 


NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Montreal 


-SOI^E,  AGENTS  FOR  PROVINCE.  OF  QUEBBC- 


FINE. 


E 


C 


Street  Cars 


 OUR  SPECIALTY 


PA55ERSON  &  CORBIN  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT 


Electrical  Supplies 

Lamps,  Wires,  Cords,  Switches,  lli^/ 
7'm      .  .  and  Fittings  generally  .  . 


Get  our  prices  before 
buying  .... 


Repairs  made  quickly  .  . 
and  at  reasonable  prices. 


33, 35, 37  flDELIllDE  STREET  WESI 

TORONTO 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  VI. 
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No.  2. 


MR.  E.  E.  GARY. 

The  annexation  of  the  United  States  to  Canada  is 
proceeding  satisfactorily.  Our  latest  conquest  in  this 
direction  is  the  capture  of  Mr.  E.  E.  Cary,  the  newly 
appointed  manager  of  the  Packard  Electric  Co.,  of  St. 
Catharines,  whose  portrait  we  have  pleasure  in  being 
able  to  present  to  the  readers  of  The  Electrical  News. 

Mr.  Gary's  home  since  infancy  has  been  in  New  york 
City,  although  he  has  not  resided  there  continuously. 
He  graduated  from  the  Polytechnic,  of  Brooklyn,  N.  Y., 
in  1884.  During  1883-4  and  part  of  1885  he  was  public 
and  private  assistant  in  electrical  work  to  Prof.  Robt. 
Spice,  of  Brooklyn,  N.  Y.  In 
1885  he  entered  the  laboratory 
as  assistant  in  electricity  and 
chemistry  to  Prof.  Weston,  then 
connected  with  the  old  U.S.  Elec- 
tric Light  Co.,  of  Newark,  N.  J. 
In  this  position  he  remained  three 
years,  devoting  much  time  to  the 
development  of  incandescent 
lamps,  then  in  its  early  infancy 
as  a  commercial  product.  He 
then  accepted  an  opening  with  the 
Westinghouse  Electrical  Mfg. 
Co.,  of  Pittsburg,  where  he  re- 
mained for  two  years  and  a  half. 
While  with  the  Westinghouse 
Company  he  was  associated  for  a 
year  with  the  Russian  physicist 
Dr.  Lodyquin  in  special  filament 
investigation,  having  to  do  with 
high  efficiency  lamps.  He  then 
joined  the  forces  of  the  Sawyer- 
Mann  Electrical  Co.,  and  did 
special  experimental  and  practical  work  on  i  lovolt  lamps. 

For  the  past  four  years  he  has  been  connected  with 
the  Beacon  Vacuum  Pump  &  Electrical  Co.,  of  Boston, 
as  superintendent,  and  latterly  as  business  manager. 
In  December  last  he  joined  the  Packard  Electric  Co., 
Ltd.,  as  general  manager.  The  most  of  his  work  in 
the  States  has  been  intimately  associated  with  the  de- 
velopment of  the  incandescent  lamp. 

Mr.  Cary  is  the  author  of  a  number  of  inventions, 
having  to  do  with  the  mec.hanical  and  scientific  produc- 
tion of  the  incandescent  lamp,  and  was  one  of  the  in- 
■  ventors  of  the  N.  and  C.  Stopper  lamp,  which,  though 
ultimately  not  proving  a  commercial  success,  owing  to 
its  being  pushed  on  the  market  too  soon,  involved  new 
principles  which  some  day  may  be  most  valuable.  It  is 
protected  by  over  20  patents,  issued  in  the  U.  S. 

It  will  thus  be  seen  that  Mr.  Cary  is  well  quali- 
fied for  the  position  he  now  occupies,  and  the  Packard 
Company  are  to  be  congratulated  upon  having  obtained 
the  benefit  of  his  experience  and  services. 


ELECTRIC  LIGHT  AMALGAMATION  IN 
TORONTO. 

The  negotiations  which  have  been  in  progress  for 
some  time  past  with  the  object  of  effecting  a  closer 
business  relationship  between  the  Toronto  Electric 
Light  Co.  and  the  Incandescent  Light  Co.,  of  Toronto, 
are  understood  to  have  resulted  in  an  amalgamation  of 
the  interests  of  these  companies.  The  bulk  of  the  stock 
of  the  Incandescent  Company  has  passed  into  the  hands 
of  the  Toronto  Electric  Light  Company,  while  on  the 
other  hand,  several  of  the  directors  of  the  Incandescent 
Company  have  acquired  stock  in  the  older  Company, 
and  will  occupy  seats  on  the 
Board  of  Directors  of  the  amal- 
gamated concerns. 

It  is  stated  that  Mr.  Frederic 
Nicholls,  the  organizer  and  man- 
ager of  the  Incandescent  Com- 
pany will  shortly  retire,  and  the 
management  of  the  amalgamated 
concerns  be  placed  in  the  hands 
of  Mr.  J.  J.  Wright,'  the  present 
manager  of  the  Toronto  Electric 
Light  Company.  It  is  believed 
that  Mr.  Nicholls  will  be  a  Di- 
rector of  the  new  Company. 

Authority  will  be  sought  to  en- 
able the  company  to  increase  its 
capital  stock  to  at  least  $1,500,- 
000. 

The  improvements  designed  to 
be  carried  out  by  the  Toronto 
Electric  Light  Company  before 
the  amalgamation,  including  the 
building  of  a  new  station  and  the 
installation  of  an  alternating  incandescent  lighting 
plant,  are  being  proceeded  with.  A  large  power  alter- 
nator of  the  C.  G.  E.  type  has  already  been  purchased. 
A  test  is  to  be  made  of  Stanley  and  Monocyclic  machines 
for  incandescent  lighting,  and  the  system  which  gives* 
the  most  satisfactory  results  will  be  adopted. 

The  current  generated  at  the  incandescent  station  on 
Terauley-street  will  probably  be  exclusivelv  used  for 
lighting  the  business  district  of  the  city,  while  current 
for  power  and  incandescent  lighting  in  the  residential 
parts  of  the  city  will  be  furnished  from  the  new  station, 
shortly  to  be  erected  on  the  esplanade. 


The  Vernon  &  Nelson  Telephone  Co.,  h.ivo  extended  tlieir  ser- 
vice to  Trail  and  Rossland,  B.C. 

The  Canadian  Marine  Engineers'  .Association  have  elected 
officers  for  1896,  as  follows  :  President,  O.  P.  St.  John  ;  First 
Vice-President,  J.  S.  Adam  ;  Second  \'ice-President,  J.  Parsall  ; 
Council — J.  Findlay,  R.  Hughes,  S.  Gillespie,  D.  F.  Campbell,  R. 
McLaren  ;  Treasurer,  D.  L.  Foley  ;  Secretary,'  S.  A.  Mills  ;  Audit- 
ors—R.  Childs,  J.  H.  Ellis  ;  Inside  Guard,  E.  Abbey. 
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THE  RECENT  SLEET  STORM. 

The  recent  sleet  storm  which  resulted  in  so  much 
damage  to  the  electrical  interests  throughout  the  coun- 
try, and  especially  in  the  City  of  Toronto,  which  ap- 
peared to  be  the  centre  of  the  storm,  was  indirectly  an 
illustration  of  the  old  saying'  that  "every  dog  has  his 
dav,"  inasmuch  as  it  furnished  a  harvest  for  the  hack- 
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men  at  the  expense  of  the  Street  Railway  Company- 
The  storm  proved  even  more  disastrous  to  the  electrical 
companies  than  the  one  which  took  place  a  couple  of 
years  previous.  We  publish  herewith  some  illustra- 
tions which  will  serve  to  indicate  the  destruction  wrought 
in  Toronto,  and  the  difficulties  with  which  the  electrical 
companies  had  to  contend  and  are  still  contending 
in  consequence.  For  the  photographs  from  which  these 
illustrations  were  made,  we  are 
indebted  to  Mr.  Arthur  M.  Rust, 
of  the  City  Engineer's  depart- 
ment. 

By  far  the  largest  amount  of 
loss  fell  upon  the  Bell  Telephone 
Co. ,  owing,  no  doubt,  to  the  fact 
that  its  poles  were  much  more 
heavily  laden  than  those  of  the 
electric  light  and  telegraph  com- 
panies. The  latter  appear  to  have 
come  out  of  the  occurrence  with 
comparatively  little  loss. 

The  Great  North  Western  Tele- 
graph Company's  lines  west  of 
Toronto  were  in  operation  before 
noon  of  the  day  following  the 
the  storm.  The  greatest  difficulty 
the  company  experienced  was  in 
the  vicinity  of  Scarborough, 
where  its  wires  and  poles  were  so 
heavily  sheeted  with  ice  as  to  be 
unable  to  withstand  the  strain. 

The  Electric  Light  Co.,  after  consulting  with  the  city 
authorities,  deemed  it  inadvisable  to  turn  on  current  on 
the  night  following  the  storm,  lest  accident  might  result 
on  account  of  the  tangled  up  condition  of  the  wires  on 
the  streets. 

The  Bell  Telephone  Company's  loss  is  estimated  to  be 
somewhere  between  $50,000  and  $75,000.    The  im- 


mense destruction  to  their  system  has  given  rise  to  the 
opinion,  on  the  part  of  the  public,  that  in  the  interests 
of  the  company  and  its  subscribers  their  wires  should  be 
placed  underground.  On  the  surface  this  would  seem 
to  be  a  proper  view  of  the  matter,  but  further  considera- 
tion will  show  that  there  are  serious  difficulties  in  the 
way  of  carrying  out  the  proposition.  In  the  central  part 
of  the  city,  where  hundreds  of 
subscribers  are  bunched  together 
within  a  limited  area,  it  is  possible 
to  place  the  wires  underground, 
as  they  can  easily  be  brought  up 
through  cables  to  the  top  of  a 
pole  or  building,  and  from  thence 
distributed  to  subscribers.  This 
is  not  the  case,  however,  in  the 
out-lying  districts,  where  sub- 
scribers are  more  widely  separated 
from  each  other.  In  such  dis- 
tricts poles  are  an  absolute  neces- 
sity for  distribution  purposes.  If 
there  is  any  means  of  distributing 
current  to  subscribers  in  such 
districts,  without  the  aid  of  poles, 
we  would  be  pleased  to  learn  how 
it  could  be  done. 

The  opinion  has  also  been  ex- 
pressed that  the  telephone  com- 
pany made  a  mistake  in  adopting 
the  trunk  line  system  of  distribution,  by  which  they  are 
obliged  to  carry  from  100  to  200  wires  upon  their  poles, 
the  weight  of  which,  with  the  addition  of  a  coating  of 
ice,  is  calculated  to  cause  the  poles  to  give  way  under  a 
storm  such  as  we  have  just  experienced.  It  is  a  singular 
fact  that  in  the  recent  storm  there  are  said  to  have  been 
more  broken  poles  with  five  cross  arms  and  under  than 
with  five  cross  arms  and  upwards.     It  is  somewhat 
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difficult  to  account  for  this  fact  seeing  that  each  addi- 
tional cross  arm,  with  its  attendant  wires,  must  increase 
the  weight  on  the  pole.  It  should  be  borne  in  mind, 
however,  that  each  additional  cross  arm  is  located  lower 
upon  the  pole  and  tends  to  distribute  the  weight. 

It  seems  to  be  rather  a  question  of  the  direction  in 
which  the  pole  lines  run,  and  the  amount  of  shelter  they 
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get,  than  the  number  of  wires  the}  carry.  As  to 
shelter,  they  get  very  Uttle,  owing-  to  the  fact  that  the 
poles  must  be  high  enough  to  place  the  wires  beyond  the 
reach  of  contact  with  shade  trees  and  buildings.  It  has 
been  found  that  the  lines  running  east  and  west  suffer 
comparatively  little  as  compared  with  those  running 
north  and  south.  Unfortunately  it  is  not  possible  for 
the  Telephone  Company  to  run  its  lines  in  one  direction 
only,  as  might  be  done  by  a  telegraph  company  seeking 
an  outlet  into  the  country.  The  Telephone  Company 
are  obliged  to  go  where  its  subscribers  are,  no  matter 
what  the  direction  may  be.  Referring  again  to  the 
trunk  line  method,  it  may  be  pointed  out  that  the  adop- 
tion of  this  method  in  Toronto  was  also  necessitated  by 
the  fact  that  the  company's  agreement  with  the  city 
prohibits  them  from  using  certain  of  the  principal  thor- 
oughfares, so  that  it  becomes  necessary  for  them  to 
mass  their  wires  on  certain  streets  in  order  to  be  able 
to  reach  their  customers. 

It  has  likewise  been  suggested  that  wrought  iron 
should  be  substituted  for  wood  for  poles,  but  the  per- 
sons who  make  this  suggestion  have  evidently  not  con- 
sidered the  ques- 
tion of  cost.  In 
Belgium,  where 
iron  and  labor 
are  cheaper  than 
almost  any  other 
place  in  the 
world,  the  cost 
of  wrought  iron 
poles  ICQ  feet 
high  is  about 
$800  each.  A 
similar  amount 
would  have  to  be 
paid  on  this  Con- 
tinent for  a  pole 
62  feet  high, 
which  is  about 
the  height  of  the 
wood  poles  now 
in   use     by  the 

Bell  Telephone  Company  in  Toronto.  These  wood 
poles  probably  cost  the  company  not  more  than  $10 
each,  so  that  it  can  readily  be  seen  that  the  use  of  iron 
is  entirely  out  of  the  question.  It  may  be  possible 
at  some  future  time  to  evolve  a  method  of  distribution 
which  will  be  equally  as  efficient  and  less  subject  to  un- 
favorable weather  conditions  than  that  at  present  in  use, 
but  so  far  the  problem  remains  unsolved. 

The  recent  storm  serves  to  indicate  the  necessity  for 
a  large  reserve  fund  on  the  part  of  electrical  companies 
in  general,  and  telephone  companies  in  particular.  It 
would  of  course  be  unreasonable  to  assume  that  such  a 
storm  is  likely  to  occur  every  second  or  third  year. 
Prior  to  the  storm  of  two  years  ago  there  had  not  been 
such  an  occurrence  for  12  or  15  years,  and  possibly 
there  may  not  be  another  for  a  like  period  in  the  future. 


LIGHTING  FROM  STREET  RAILWAY 
CIRCUITS. 

A  correspondent  writes  us  as  follows  : 

"  In  asking  the  citizens  of  a  certain  town  in  north- 
western Ontario  for  subscriptions  to  help  forward  a 
scheme  for  an  electric  railroad,  they  were  informed  by 
the  promoter  that  when  the  road  was  built,  current 
would  be  supplied  for  lighting  purposes  at  the  rate  of 
fifty  cents  per  year  for  each  16  c.  p.  lamp,  and  ten  dol- 
lars per  year  for  each  arc  street  lamp.  If  700  lamps 
were  installed,  this  would  in  addition  to  8  street  arc 
lamps  amount  to  the  sum  of  $430  per  year,  which  would 
not  go  far  in  paying  the  expenses  of  the  plant,  even  if 
the  lighting  was  done  off  the  trolley  wire,  which  is  pro- 
hibited by  the  Underwriters'  Association.  However,  at 
this  rate  the  electric  lighting  companies  will  have  to 
"  shut  up  shop  "  and  start  farming  or  some  other  con- 
genial occupation.  Evidently  the  aforesaid  gentleman 
was  trying  how  much  he  could  make  some  people 
swallow  without  causing  them  to  gag.  He  must  have 
succeeded  beyond  his  wildest  expectations." 

We  may  say,  with  reference  to  the  above  communi- 
cation, that  elec- 
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trie  lighting 
companies  have 
little  to  fear  from 
the  competition 
of  electric  rail- 
way companies, 
inasmuch  as  the 
Under  writers ' 
Association,  as 
stated  by  our 
correspondent, 
will  not  approve 
of  current  being 
taken  into  build- 
ings for  lighting 
purposes  from 
street  railway 
circuits. 

This  matter 
came  up  in  To- 
ronto some  time  ago,  with  the  result  that  owing  to  the 
opposition  of  the  Underwriters'  Association,  there  is  at 
the  present,  so  far  as  we  know,  only  one  instance  to  be 
found  in  the  city,  of  electric  light  being  furnished  from 
the  street  railway  circuit.  There  is  the  additional  fact 
that  owing  to  the  frequent  and  great  fluctuations  in  the 
current  on  street  railway  lines,  it  is  impossible  to  get 
satisfactory  lighting  from  this  source.  These  two 
causes  are  sufficient  in  themselves  to  prevent  the  exten- 
sion of  electric  lighting  from  street  railway  circuits,  so 
that  electric  lighting  companies  need  be  under  no  appre- 
hension of  losing  their  business  as  the  result  of  the 
competition  of  street  railway  companies. 

All  these  difficulties,  of  which  we  hear  complaint,  are 
evidence  of  the  need  of  organization  and  interchange  of 
views  and  experiences  on  the  part  of  those  engageil  in 
the  electric  lighting  business. 


The  purchase  of  the  electric  Hg-ht  plant  of  the  city  of  Kingston, 
Ont.,  will  probably  be  considered  by  the  council  at  an  early  date. 
The  cost  for  lighting  the  streets  underthe  present  contract  is  $7,000. 

At  Windsor,  Ont.,  recently,  Judge  Home  decided  that  the 
municipalities  cannot  assess  the  telegraph  wires  of  the  Canadian 
Pacific  railway,  as  the  company  is,  by  its  charter,  allowed  to 
erect  and  maintain  telegraph  lines  and  to  charge  for  messages 
sent  by  them. 


Professor  Waddell,  of  the  Royal  Military  College  slaft",  King- 
ston, recently  delivered  a  lecture  in  the  V.  M.  C.  A.  hall  in 
that  city  on  "The  Electric  Current."  With  the  aid  of  .i  b.ittory, 
small  d3  namo,  magnets,  volt  and  ampere  meters,  he  gave  in  ile- 
tail  the  origin  of  the  electric  ciuTent  .and  the  manner  in  which  the 
pressure  and  flow  were  kepi  constant. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
.  ENGINEERS.  

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 

TORONTO  NO.  I. 

The  members  of  the  above  association  have  felt  for 
some  time  past  the  necessity  of  procuring  more  satis- 
factory rooms  in  which  to  hold  their  meetings.  These 
have  now  been  secured  at  No.  6i  Victoria  street,  and 
consist  of  one  large  meeting  room,  with  library  room 
and  several  anti-rooms  adjoining.  They  are  suitably 
adapted  to  the  requirements  of  the  association,  and 
realizing  this,  a  five-year  lease  has  been  secured. 

The  trustees  of  the  -hall  are  Messrs.  James  Huggett, 
E.  J.  Philip  and  Geo.  Fowler.  The  inaugural  opening 
took  place  on  the  23rd  of  January,  and  was  made  the 
occasion  of  a  social  entertainment,  at  which,  notwith- 
standing the  inclement  weather,  upwards  of  150  persons 
were  present,  many  of  whom  were  ladies.  The  accom- 
panying illustration  shows  the  interior  of  the  main  hall. 

A  concert 
formed  an  ■mbttt 
enjoyable 
feature  of  the 
evening's 
entertain- 
ment, the 
proceedings 
being  pre- 
sided over 
by  Mr.  W. 
Lewis,  presi- 
dent of  the 
association. 
The  pro- 
gramme, 
which  was 
entirely  vol- 
untary, was 
as  follows  : 
Song,  Mr. 
Thos.  Sea- 
ton  ;  calis- 
thenics, Mr. 

H.  Eversfield  ;  trio,  Mrs.  Coutts-Bain  and  Messrs. 
Towers  and  Cashmore  ;  comic  song,  Mr.  Allcott  ;  duet, 
Messrs.  James  Fax  and  G.  W.,  Grant  ;  song,  Miss 
Warnock  ;  comic  song,  Mr.  Jas.  Fax  ;  phonograph, 
Mr.  Parks  ;  song,  Mr.  W.  G.  Blackgrove  ;  comic  song, 
Mr.  Fax  ;  song,  Mr.  Cashmore  ;  song,  Mrs.  Coutts- 
Bain  ;  duet.  Miss  Warnock  and  Mr.  Grant  ;  concertina 
solo,  Mr.  Vaughn.  A  decided  hit  was  made  by  Messrs. 
Fax  and  Grant  in  a  duet  entitled  "  Goodness  Gracious." 
For  the  benefit  of  absentees  we  give  one  of  the  verses  : 

When  Wickens  first  started  the  C.  A.  S.  E., 

Oh,  g'oodness  gracious, 
Folks  thoug'ht  he  was  off  of  his  b-a-s-e., 

Cxoodness  gracious  ; 
But  now  we've  got  Edkins  and  Phillipses  too, 
George  Mooring,  Tom  Eversfield,  doodle-dum-doo, 
And  then  as  a  climax  this  hullabaloo, 

Gracious,  good  gracious,  goodness  gracious. 

A  brief  address  was  delivered  by  Mr.  A.  M.  Wickens, 
in  which  he  referred  to  the  circumstances  which  led  to 
the  formation  of  the  society  nine  years  ago.  Previous 
to  that  time  an  average  of  312  persons  were  killed  each 
year  in  the  United  States  and  Canada  by  the  explosion 
of  boilers.  These  explosions  were  not  accidents,  but 
were  the  result  of  ignorance  and  carelessness.     It  was 
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therefore  decided  to  make  the  society,  as  much  as  pos- 
sible, educational  in  character.  At  the  end  of  the  first 
year  forty  members  had  joined,  and  in  the  3rd  year  an 
executive  council  was  formed.  Now  upwards  of  twenty 
branches  of  the  organization  are  established,  and  To- 
ronto No.  I  alone  numbers  about  120  members.  At 
present  the  association  is  working  under  a  permissive 
law,  but  it  was  hoped  at  an  early  date  to  obtain  a  com- 
pulsory law. 

The  President  stated  that  they  were  desirous  of  com- 
piling a  library,  and  already  a  number  of  books  had 
been  promised.  It  was  the  intention  to  invite  manufac- 
turers to  supply  books. 

A  bountiful  supper  had  been  provided  which  occupied 
the  attention  of  the  guests  for  some  time,  after  which 
dancing  was  engaged  in. 

The  committee  appointed  to  act  in  conjunction  with 
the  trustees,  and  to  whom  the  success  of  the  evening's 
entertainment  is  largely  due,  consisted  of  Messrs.  G.  C. 
Mooring,   chairman,    T.    Eversfield,    C.    Moseley,  S. 

Thompson, 
W.  G.  Allen 
and  A.  M. 
Wickens. 


HAMILTON 
NO.  2. 

The  mem- 
bers of  our 
association 
are  becoming 
more  earnest 
towards  edu- 
cation. To 
this  end  we 
have  provided 
ourselves  with 
models,  books 
etc.,  besides 
having  an  in- 
dicator of  our 
own  for  the 
use  of  any  of 
the  members. 


We  have  started  our  regular  instruction  meetings,  and 
they  promise  to  be  of  great  benefit  during  the  winter 
months.  At  the  first  of  these  meetings  the  Recording-- 
Secretary  read  a  paper  illustrating  the  application  of 
Ohm's  law,  which  will  be  sent  you  for  publication  in  the 
March  issue  of  your  journal.  At  the  last  meeting  some 
good  discussions  took  place  on  pumps,  also  on  the 
proper  area  of  steam  and  exhaust  ports,  which  will  no 
doubt  be  continued. 

Wm.  Norris, 

Recording-Secretary. 

BROCKVILLE  NO.    1 5. 

Wm.  Robinson,  Recording-Secretary,  writes  :  The 
members  are  taking  a  lively  interest  in  the  meetings  and 
the  work,  especially  the  educational  part.  Our  mem- 
bership is  about  twenty-four,  and  taking  the  average 
attendance  it  is  really  good.  We  meet  on  Mondays  for 
regular  business,  and  on  Fridays  our  time  is  devoted  to 
educational  matters.  It  is  the  intention  of  the  Execu- 
tive Committee,  I  believe,  to  procure  models  for  the 
different  associations,  which  will  no  doubt  make  a  great 
many  things  more  comprehensible.  I  trust  they  will  be 
received  before  long-. 
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ANNUAL  DINNER  OK  MONTREAL  ASSOCIATION  NO.  I. 

The  sixth  annual  dinner  of  the  above  Association,  held  at  the 
Queen's  Hotel,  on  the  30th  ult.,  was  attended  by  about  120  per- 
sons, and  was  perhaps  the  most  successful  event  of  the  kind  in 
the  history  of  the  Association.  Mr.  J.  J.  York,  President  of  the 
Association,  presided,  having  on  his  immediate  right  and  left  the 
following  invited  guests  :  Prof.  Nicholson,  of  McGill  University  ; 
Lieut. -Col.  Massey  ;  Messrs  H.  R.  Ives,  Walter  Laurie,  Lieut. - 
Col.  Stevenson,  Chas.  Morton,  A.  Henry,  J.  Dyer,  Wm.  Laurie, 
D.  W.  McLaren,  O.  E.  Granberg,  J.  C.  Willison,  Chas.  T.Smith, 
J.  C.  Holden,  H.  Valance,  P.  Cowper,  Thos.  Ryan,  Geo.  Kelt 
and  W.  T.  Bonner. 

There  were  present  the  following  members,  in  addition  to  fifty 
friends  who  bought  tickets  : — Past  Presidents,  Messrs.  Jos.  G. 
Robertson,  Ryan  and  Hunt  ;  B.  A.  York,  H.  Nuttall,  Robt. 
Doran,  Gerry  E.  Flannigan,  J.  E.  Huntington,  John  Robinson, 
A.  Mesnard,  H.  Rollins,  E.  Hay,  Wm.  McHalpin,  Wm.  Allan,  H. 
W.  Smith,  Wm.  Burgess,  Chas.  Sanderson,  Jos.  Badger,  John  H. 
Garth,  J.  S.  Campbell,  J.  Glennon,  Alfred  Ward,  Jos.  McParlon, 
Jas.  Wilson,  H.  J.  Weaver,  John  Smyth,  J.  E.  Jones,  John  Burns, 
J.  Kirwin,  Chas.  Casey,  Jas.  Morrison,  F.  D.  Jones,  A.  W.  Brown, 
Wm.  Ware,  Geo.  White,  Wm.  Norket,  Jas.  Elliott,  J.  B.  Goulet, 
Ed.  Orton,  David  White,  J.  V.  N.  Ceeney,  E.  Valiquette,  B. 
D.  Tierman,  Wm.  Bill,  John  Murphy,  Hugh  Thompson,  D. 
Smitherman. 

Letters  of  regret  were  read  from  the  following  :  S.  C.  Stevenson, 
Secretary  Council  of  Arts  and  Manufactures  ;  Wm.  H.  Browne, 
Manager  Royal  Electric  Co.;  Jas.  H.  Peck,  Peck,  Benney  &  Co.; 
A.  Ramsay,  A.  Ramsay  &  Son. ;  G.  C.  Cunningham,  Manager 
Montreal  Street  Railway  Co.;  Henry  Holgate,  Manager  Montreal 
Park  &  Island  Railway  ;  W.  S.  Blackgrove,  President  Executive 
Council,  C.A.S.E.;  John  Thorpe,  Pilkington  Bros.,  Ltd.;  James 
Jackson,  Manager  Dom.  Cotton  Mills  Co. 

After  a  proper  amount  of  attention  had  been  paid  to  the  excel- 
lent menu,  the  Chairman  addressed  the  assembly  as  follows  : — 

"We  have  now  arrived  at  that  part  of  the  proceedings  where 
I  trust  everyone  has  sustained  a  serious  loss  of  appetite.  We 
have  also  arrived  at  the  point  where  the  Chairman  is  supposed  to 
say  something  short  and  sweet,  and  let  the  business  of  the  even- 
ing proceed. 

"With  my  brother  engineers,  I  feel  highly  honored  to  have  the 
company  of  so  many  of  the  largest  steam-users  in  the  city  of 
Montreal,  as  well  as  the  presence  of  representatives  of  two  of  the 
greatest  educational  institutions  in  Canada — the  McGill  Univer- 
and  the  Council  of  Arts  and  Manufactures.  We  also  feel  honored 
by  the  presence  of  an  old  friend,  in  the  person  of  the  Chairman  of 
the  Fire  Committee,  and  the  many  other  gentlemen  who  have  so 
kindly  consented  to  contribute  to  our  entertainment.  But  it  is  for 
the  benefit  of  steam-users  particularly  that  I  wish  to  make  a  few 
remarks.  I  am  sure  that  not  one  quarter  of  the  steam  users  of 
this  city  know  the  aims  and  objects  of  this  Association,  and  much 
less  about  the  noble  work  it  has  in  hand.  On  the  other  hand, 
there  are  large  steam-users  here  to-night  who  are  pleased  to 
know  that  there  is  such  an  Association,  and  who  can  tell  you  that 
the  Association  is  directly  responsible  for  the  more  economic 
operation  of  their  steam  plants.  And  why  ?  Because  it  has  assist- 
ed to  educate  their  engineer,  and  the  engineer  has  helped  to  edu- 
cate others. 

"A  few  words  here  descriptive  of  our  methods  may  not  be  out 
of  place.  This  Association  was  formed  in  the  year  1883 — about 
the  same  time  that  the  question  of  licensing  engineers  was  before 
the  Council — and  at  a  regular  meeting  held  in  the  St.  Lawrence 
Hall  on  Aug.  19th,  1885,  Thomas  Ryan  in  the  chair,  a  resolution 
was  passed,  the  like  of  which  no  other  body  of  men  has  since 
passed.  It  recommended  an  increase  in  proposed  examination 
fee,  or  tax,  on  engineers.  This  is  proof  that  the  only  fault  we 
had  with  this  license  law  was  that  it  was  not  strict  enough.  The 
next  few  meetings  were  employed  in  the  work  of  organization 
and  the  framing  of  by-laws,  &c.  On  Nov.  19th  of  the  same  year 
W.  H.  Nuttal  read  the  first  paper  before  the  Association,  entitled 
"  Priming — Its  Causes  and  Prevention."  This  was  the  key  note, 
and  at  every  meeting  since,  with  but  few  exceptions,  some  subject 
pertaining  to  steam  engineering  has  been  taken  up  and  discussed. 

"This  Association  is  now  composed  of  about  95  members,  and 
includes  some  of  the  best  engineers  of  the  city.  We  are  possess- 
ed of  working  models,  instruments  and  apparatus  to  the  value  of 
$700;  furniture,  carpets,  &c.,  $250,  and  are  just  about  to  close 
an  order  for  $150  worth  of  books  for  our  library,  which,  thanks  to 
our  friends,  already  contains  several  valuable  works.  If  we  could 
only  educate  the  steam-users  of  this  city  to  take  us  into  their  con- 
fidence and  make  the  changes  suggested  by  us,  and  afterwards 


pay  us  25%  of  the  saving  effected,  I  will  say  without  fear  of  con- 
tradiction that  we  would  in  less  than  ten  years  own  a  building 
larger  and  grander  than  this  Queen's  Hotel. 

"  Now  Mr.  Steam-User,  don't  think  for  a  moment  that  we  are 
after  your  money.  Quite  the  contrary.  We  are  this  very  day 
saving  you  money  ;  all  we  ask  is  that  you  look  upon  your  engi 
neer  as  a  man  of  responsibility,  a  man  who  holds  the  safety  of  your 
factory  and  the  lives  of  all  employed  in  it  in  his  hands.  We  would 
also  ask  you  to  keep  in  view  the  fact  that  he  has  it  in  his  power 
to  increase  or  decrease  your  profits  as  he  likes  by  way  of  the  coal 
pile.  You  may  think  this  strange,  but  I  will  show  you  how  true  it 
is  by  telling  you  something  that  actually  transpired.  The  owner 
of  a  certain  factory  in  this  city  who  did  not  employ  a  competent 
engineer,  had  from  time  to  time  increased  the  output  of  his  works, 
and  of  course  the  consumption  of  coal  increased  also,  but  in  much 
larger  proportion.  He  paid  no  attention  to  this,  until  one  day  the 
the  engine  absolutely  refused  to  longer  put  up  with  the  treatment 
received  at  the  hands  of  the  incompetent  engineer,  and  stopped 
work.  An  engine  builder  was  called  in  ;  he  wanted  $75.00  to  fix 
it  up,  and  was  told  that  he  wanted  more  than  he  would  get.  He 
then  offered  to  fix  the  engine  gratis  provided  the  owner  would 
give  him  the  value  of  the  coal  the  engine  would  save  during  a 
certain  time.  This  was  at  once  agreed  to  and  a  contract  drawn 
up,  with  the  result  that  the  engine  was  soon  repaired  and  that 
steam  user  paid  to  that  engine  builder  upwards  of  $160.  Now 
what  happened  ?  Did  he  discharge  his  engineer  for  incompetence 
and  secure  another  that  would  keep  his  plant  in  a  state  of  effi- 
ciency ?  No,  he  did  not  ;  he  kept  the  same  man  on,  and  to-day 
that  plant  is  nearly  as  bad  as  ever  it  was. 

Why  is  it  that  we  find  in  nearly  every  factory  office  an  expert 
bookkeeper  at  a  high  salary  ?  It  is  because  the  owner  knows 
what  good  book-keeping  is,  and  wants  his  books  kept  in  the  best 
possible  manner.  If  he  only  knew  half  as  much  about  the  engi- 
neer's duties,  I  am  very  sure  there  would  be  many  openings  for 
competent  men  next  week. 

I  must  not  longer  trespass  on  your  time,  but  will  add  that  we 
do  not  admit  everybody  to  membership — in  fact,  during  the  past 
year  we  have  refused  several  applications  because  they  could  not 
demonstrate  that  they  were  competent  to  take  charge  of  a  steam 
plant.  I  would  also  take  this  opportunity  to  invite  every  steam 
user  to  become  an  honorary  member  of  our  Association,  which 
they  can  do  on  payment  of  the  small  sum  of  $5.00.  This  will  en- 
title him  to  all  the  privileges  that  I,  or  any  other  engineer  enjoy, 
with  the  single  exception  of  voting,  and  will  also  prove  beyond  a 
doubt  that  nothing  detrimental  to  your  interests  is  discussed  at 
our  meetings.  Your  membership  would,  I  am  sure,  be  of  great 
mutual  benefit,  apart  from  the  fact  that  it  would  very  materially, 
assist  us  in  adding  to  our  library  or  stock  of  instruments. 

The  toasts  were  replied  to  as  follows  :  "  Council  of  Arts  and 
Manufactures,"  Mr.  W.  Laurie;  "Faculty  o  Applied  Science," 
Prof.  J.  T.  Nicholson;  "Boiler  Inspection"  Col.  Stevenson; 
"  Fire  Committee,"  O.  E.  Granberg  ;  "  Brotherhood  of  Locomo- 
tive Engineers,"  Mr.  Thos.  Clark  and  Geo.  Kell  ;  "Our  Guests," 
Col.  Massey,  C.  M.  Smith,  C.  Morton,  H.  Nuttall,  W.  G.  Norris, 
T.  Ryan,  H.  R.  Ives,  A.  Hersey,  John  Dyer,  Wm.  T.  Bonner, 
H.  Valance,  P.  H.  Copper  and  W.  D.  McLaren.  Strange  to  say 
a  champion  could  not  be  found  to  respond  on  behalf  of  "Our  Tor- 
mentors." Several  excellent  songs  and  musical  selections  were 
rendered  by  R.  Hilliard,  J.  Dougherty;  Dr.  NichoU,  W.  Morris, 
W.  Campbell  and  Vice-President  Hunt. 


ONTARIO  ASSOCIATION  STATIONARY  ENGINEERS. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — During  the  month  of  December  the  following  en- 
gineers have  been  examined  and  received  certificates  :  ist  class, 
Wm.  Gray,  Gait.  2nd  class,  G.  B.  Risler,  London  ;  A.  J.  House, 
Sudbury;  Thos.  Leake,  Stratford;  J.  G.  Archibald,  Woodstock. 
3rd  class,  Jno.  Kappler,  St.  Marys;  R.  Hutt,  Queenston ;  J. 
Wedgerry,  Woodstock  ;  J.  F.  Glennie,  Listowel. 

The  following  engineers  who  formerly  held  3rd  class  certificates 
have  passed  the  examination  and  received  2nd  class  certificates : 
Wm.  Cole,  Thos.  Young,  D.  McKaj',  and  R.  Topping,  all  of 
Woodstock. 

During  the  month  seventeen  engineers  tried  the  examination, 
and  thirteen  were  successful. 

I  shall  be  glad  to  send  copy  of  by-laws,  &c.,  to  :iny  engineer 
who  will  send  request  for  same  on  post-card. 

Yours  truly, 

A.  E.  Edkins,  Registrar. 

139  Borden  st.,  Toronto. 
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A  CANADIAN  MOTOR-CYCLE  CONTEST. 

By  Arthur  W.  White,  London. 

Glancing  throug-h  the  different  scientific  papers,  one 
sees  considerable  discussion  and  argument  about  motor 
vehicles.  Some  probably  through  selfish  motives  pub- 
lish what  they  designate  a  Conservative  Article,"  and 
in  some  instances  an  editorial  dealing  with  the  question. 
The  articles  referred  to  are  inconsistent  in  the  extreme, 
and  the  only  inference  to  be  taken  from  them  is,  that 
their  writers  are  not  ready  for  the  advent  of  motor 
vehicles.  By  all  means  be  conservative,  but  do  not 
allow  personal  advantages  to  be  the  motive. 

Among  the  best  methods,  in  the  writer's  opinion,  for 
"pushing  this  good  thing  along"  in  Canada,  public 
trials  and  tests  stand  well  to  the  fore.  New  York  is 
agitating  one,  and  France  and  Germany  will  hold  a 
number  next  summer.  The  last  issue  of  the  London, 
(Eng.)  "Engineer"  contains  full  prize  list  and  condi- 
tions of  a  competition  for  one  thousand  guineas. 

The  present  English  law  prohibits  a  self-propelled 
vehicle  from  travelling  more  than  four  or  six  miles  per 
hour,  and  places  further  restrictions  on  this  manner  of 
travelling,  enough  to  make  a  race  impossible  without 
special  act  of  parliament,  or  a  revision  of  turnpike  laws, 
which  changes  are  now  being  agitated.  There  seems 
to  be  a  difference  of  opinion  as  to  whether  a  race  could 
be  run  in  Canada,  without  the  same  steps  being  taken. 
Should  this  be  the  case,  would  it  not  be  advisable  to 
obtain  permission,  before  a  Canadian  race  takes  place, 
otherwise  the  contestants,  or  promoters  of  the  trial, 
could  be  held  responsible  for  damages  arising  from 
frightened  horses,  etc. 

That  a  Canadian  race  should  take  place  goes  without 
saying.  We  must  keep  up  with  the  times.  If  there 
are  no  public  spirited  men  who  can  afford  to  offer  suffi- 
cient inducements,  in  the  shape  of  prize  money,  forth- 
coming, the  race  can  be  arranged  in  other  ways.  In 
Ontario,  we  have  two  large  fall  exhibitions,  the  Indus- 
trial, of  Toronto,  and  the  Western,  of  London.  Either 
of  these  should  be  able 'to  make  a  paying  investment  of 
a  motor  cycle  contest  ;  it  would  certainly  be  a  drawing 
attraction,  more  instructive,  more  entertaining,  better 
advertised  and  more  in  keeping  with  an  industrial 
exhibition,  than  balloon  ascensions,  high  diving,  second- 
class  contortionists  and  acrobatic  entertainments  and 
wild-west  and  Arab  shows,  comprised  mostly  of  toughs 
from  the  slums  of  large  cities,  who  hire  a  few  horses, 
dress  in  exaggerated  costumes,  shout  and  discharge 
firearms.  Half  the  amount  of  money  paid  for  this  sort 
of  thing,  would  make  a  purse  sufficient  to  induce  others 
besides  Canadians  to  compete.  It  would  make  an 
exhibition  Industrial  in' reality,  as  well  as  in  name.  It 
would  stimulate  Canadian  inventors,  as  the  Chicago 
race  did  United  States  inventors.  Previous  to  the 
advertising  of  this  race,  motor  vehicles  were  almost 
unknown  in  the  United  States.  Over  five  hundred 
applications  for  patents,  covering  motor  vehicles  and 
parts  thereof,  were  made  during  the  time  intervening 
between  the  first  notice  and  the  consummation  of  the 
race.  If  five  hundred  of  our  best  thinkers  started  to 
think,  it  would  mean  more  for  Canada  than  one  can 
imagine.  Motor  vehicles  are  only  in  their  infancy. 
There  is  room  for  great  improvement,  and  competitive 
tests  are  among  the  best  methods  for  their  improvement. 

Preliminary  tests,  from  which  the  judges  could  decide 
the  points  of  internal  friction,  design,  construction,  ease 
of  Iiandling,  (inisii,  etc.,  could  he  liekl  tlie  first  four  or 


five  days  of  the  exhibitions,  in  a  building  provided  for 
this  exhibit.  Processions  could  be  given  daily  in  the 
ring,  and  a  final  race  starting  in  the  ring,  encircling  it 
once  or  twice,  thence  to  a  point  twenty  or  thirty  miles 
into  the  country  and  return  to  finish  by  again  going 
around  the  ring.  Manufacturers  would  enter  a  contest 
of  this  kind  as  much  for  advertisement  as  for  the  prize 
money,  and  should,  in  the  writer's  opinion,  be  willing 
to  pay  a  reasonable  entrance  fee. 

There  is  no  reason  why  both  London  and  Toronto 
should  not  include  a  motor  vehicle  contest  in  their 
attractions  and  prize  lists,  and  it  is  to  be  hoped  that  the 
directors  of  these  exhibitions  will  give  it  due  considera- 
tion. London  can  offer  exceptionally  good  accommoda- 
tion. A  race  from  the  city  to  Lucan  or  Strathroy 
would  be  an  ideal  run — roads  that  are  good  in  all 
weathers,  with  just  grades  enough  to  give  a  good  test, 
and  plenty  of  villages  along  the  route  for  frequent  relay 
stations. 

The  vehicles  might  be  divided  into  two  classes,  one 
class  for  electric  motor  vehicles  and  another  for  car- 
riages driven  by  internal  combustion  engines  and  other 
small  motors,  that  carry  their  fuel  in  small  receptacles, 
enabling  them  to  take  enough  for  the  complete  trip. 
The  former  might  show  up  to  good  advantage  in  pre- 
liminary tests,  processions,  and  short  trips,  but,  as  has 
been  proven  by  previous  races,  the  latter  could  make 
the  best  time  in  a  long  road  race. 

Should  these  few  rambling  remarks,  or  any  personal 
assistance,  be  of  any  value  to  exhibition  directors,  or 
private  individuals  with  a  desire  to  further  the  advance- 
ment of  this  industry  in  Canada,  the  writer  will  be  more 
than  pleased.  One  thing  is  certain,  the  motor  vehicle 
has  come  to  stay,  and  our  country  should,  as  usual,  be 
well  to  the  front  in  the  improvemenr  and  manufacture 
of  them. 

[The  above  letter,  we  believe,  expresses  the  sentiments 
of  many  persons  who  are  engaged  in  the  manufacture 
and  development  of  motor  vehicles,  as  well  as  a  consid- 
erable number  of  outsiders  who  take  sufficient  interest 
in  the  progress  of  invention  to  realize  the  benefits  to  be 
derived  from  such  a  contest.  It  is  hoped  that  this  letter 
will  result  in  promoting  a  discussion  on  the  most  feas- 
ible plan  of  conducting  the  race.  We  are  pleased  to  be 
able  to  state  that  the  management  of  the  Toronto 
Industrial  Exhibition  Association  look  upon  the  idea 
with  favor,  and  are  at  present  considering  what  steps 
to  take  in  the  direction  of  assisting  to  bring  about  a 
test  in  Canada.  That  such  a  test  would  prove  a  draw- 
ing card  for  the  Industrial  Exhibition  goes  without 
saying.  It  would  seem  that  the  amount  of  the  prize 
money  offered  by  the  Association  would  be  determined 
to  a  large  extent  by  the  number  of  probable  competitors. 
On  the  other  hand  the  number  of  competitors  would 
depend  in  some  degree  at  least  on  the  amount  of  the 
award.  In  any  case  should  such  a  race  be  decided 
upon,  manufacturers  should  at  once  make  known  their 
intention  of  entering  the  contest.  The  route  of  the 
proposed  race  will  be  a  matter  requiring  careful  consid- 
eration. It  is  certainly  desirable  that  the  test  should 
take  place  over  a  road  corresponding  in  character  with 
the  highways  upon  v.'hich  such  vehicles  would  be 
required,  but  whether  the  Exhibition  Association  man- 
agement would  consent  to  the  test  taking  place  beyond 
the  boundaries  of  the  fair  grounds  is  yet  a  matter  of 
doubt.     We  have  reason  to  believe,  however,  that  this 
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difficulty  could  be  overcome.  The  new  Board  of  Direc- 
tors for  the  Industrial  Exhibition  Association  will  be 
elected  about  the  middle  of  February.  Nothing  definite 
will  be  known  before  that  date  regarding  the  attitude 
which  the  Association  will  assume  towards  the  proposed 
contest. — Ed.  Electrical  News.] 


WM.  KENNEDY  &  SONS,  OWEN  SOUND. 

One  of  the  most  enterprising  firms  of  to-day  is  that 
of  Messrs.  Wm.  Kennedy  &  Sons,  of  Owen  Sound, 
Ont.,  who  have  been  established  for  upwards  of  forty 
years.  They  have  become  known  throughout  the 
Dominion  as  manufacturers  of  the  well-known  "  New 
American"  water  wheel,  electric  water  wheel  governors, 
turbine  wheels,  and  heavy  mill  machinery.  The  turbines 
now  operating  the  lock  gates  at  the  Sault  Ste.  Marie 
canal,  recently  opened,  were  manufactured  at  their 
factory. 

The  works  comprise  two  large  buildings,  one  being 
two  storeys  high,  200  x  40  ft.,  and  the  other  a  three- 
storey  stone  building,  78  x  40  ft. ,    at  the  corner  of 


2,080  VOLTS  FAILED  TO  KILL. 

We  have  received  from  Mr.  J.  A.  jFarlinger, 
Gouverneur,  N.Y.,  the  following  additional  particulars 
of  the  accident  of  which  he  was  recently  the  unfortunate 
victim  : — On  Sunday,  Dec.  8th,  I  was  asked  to  go  up  a 
25  foot  pole  and  cut  out  the  commercial  loop  of  one  arc 
circuit.  On  this  pole  there  were  three  arc  circuits  and 
two  2080  volt  alternating  circuits.  Having  received 
such  a  severe  shock  my  memory  was  affected,  so  that  I 
cannot  remember  even  going  to  the  pole,  therefore  don't 
know  how  the  accident  occurred,  and  for  three  days  after 
I  was  unconscious.  The  alternating  current  was  the  only 
one  on  at  the  time,  so  I  must  have  got  across  2,080 
volts  of  a  three  phase  alternator,  burning  the  flesh  off  the 
front  of  my  hands,  on  some  fingers  leaving  the  bones 
as  clean  as  if  scraped  with  glass.  My  position  on  the 
pole  was  such,  the  minute  I  lost  control  of  my  body 
I  fell  backward  and  down,  breaking  my  grip  on  the 
wires;  I  fell  head  first.  Striking  another  wire  in  the  fall 
somewhat  righted  my  body  and  prevented  my  brains 
being  knocked  out.     I  fell  on  my  cheek  bone,  breaking  it 


Wm.  Kennedy  &  Son's  Foundry,  Owen  Sound,  Ont. 


Beech  and  Stephen  streets.  The  business  was  original- 
ly established  by  the  late  Wm.  Kennedy,  in  1858,  the 
present  firm  being  formed  in  1864,  and  being  composed 
of  Messrs.  Matthew,  Alexander  and  William  Kennedy, 
jr.,  the  two  former  residing  in  Owen  Sound  and  manag- 
ing the  general  business,  while  the  last-named  resides 
in  Montreal  and  has  charge  of  the  branch  in  that  city. 
They  give  employment  to  between  forty  and  fifty  men. 
They  have  received  several  medals  for  their  propeller 
and  water  wheels,  including  silver  medals  from  Phila- 
delphia, Paris  and  Toronto,  several  bronze  from 
Philadelphia,  and  one  from  the  Colonial  and  Indian 
Exposition  held  in  London,  England.  The  success  of 
the  town  of  Owen  Sound  is  due  in  no  small  degree  to 
the  energetic  efforts  of  the  members  of  this  firm,  who 
have  always  been  public-spirited  in  advocating  whatever 
would  benefit  the  town.  Mr.  Matthew  Kennedy  is 
president  of  the  Board  of  Trade. 


in  two  places  and  paralyzing  one  side  of  my  jaw.  This 
fall  is  all  that  saved  my  life  as  otherwise  I  consider  the 
doctors  would  not  have  been  able  to  resuscitate  me.  I 
believe  I  am  the  only  man  who  lives  to  tell  of  getting 
2,080  volts  of  an  alternating  current  through  him. 


Dr.  G.  W.  Strang-e  and  Messrs.  J.  C.  Stokes,  L.  E.  Hambly 
and  A.  B.  Armstrong-  are  promoting-  the  scheme  for  an  electric 
rail-way  between  Schomberg  and  Aurora. 

A  suit  has  been  entered  against  the  Montreal  Street  Railway 
Co.,  by  Elizabeth  Kerr,  claiming  damages  for  $4,115.  It  is 
alleged  that  she  fell  while  descending  from  a  car  on  Notre  Dame 
street,  tripping  on  some  encumberance  on  the  step. 


ELECTRICITY  IN  PAPER  MILLS. 

The  extensive  works  of  the  Canada  Paper  Co.,  of 
Montreal,  situated  at  Windsor  Mills,  Quebec,  are  short- 
ly to  be  operated  entirely  by  electricity,  instead  of,  as 
heretofore,  by  steam  and  water  power  combined.  The 
company  has  developed  a  large  amount  of  power  on  the 
St.  Francis  river,  which  will  be  transmitted  to  their 
iTiills  about  a  mile  distant.  Here  it  will  be  distributed 
to  electric  motors  ranging  in  power  from  5  h.p.  to  150 
h.p.  each  running  the  various  machines.  The  entire 
factory  will  also  be  lighted  with  incandescent  lanips, 
and  an  electric  railway  is  to  be  constructed  from  the 
power  house  to  the  mills,  for  the  purpose  of  carrying 
pulp.  The  total  ainount  of  power  to  be  transmitted 
will  be  about  1,000  h.p.  The  entire  work  has  been 
placed  in  the  hands  of  the  well-known  electrical 
engineer,  Mr.  George  White- Fraser,  of  Toronto,  who 
has  just  completed  a  careful  survey  of  the  locality,  and 
is  now  engaged  on  the  specifications.  This  is  the 
largest  enterprise  of  the  kind  in  Canada,  and  w  ill,  no 
doubt,  be  the  forerunner  of  man\-  similar, 
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Storage 
Batteries. 


The  storage  battery  as  a  central  sta- 
tion auxiliary  is  just  now  receiving  a 
very  great  deal  of  attention  at  the 
hands  of  engineers.  A  recent  meeting  of  the  American 
Institute  of  Electrical  engineers  held  in  New  York  was 
entirely  devoted  to  a  discussion  of  its  proper  place  in 
central  station  practice,  and  the  census  of  opinion 
seemed  to  be  that  the  storage  battery  must  be  regarded 
and  accepted  as  a  most  important  and  dividend-making 
necessity.  Everyone  familiar  with  the  operation  of  an 
electric  plant  will  be  able  to  trace  out  a  load  diagram 
for  himself.  If  the  capacity  of  the  station  is  i,ooo 
lamps,  then  he  will  know  that  from  about  5  p.m.  till  8 
or  9  p.m.  every  lamp  will  be  going,  but  that  from  9  p.m. 
till  midnight  he  will  not  have  more  than  a  fifth  of  full 
load.  Now  every  educated  steam  user  knows  that  an 
engine  or  dynamo  works  most  economically  when  it  is 
doing  its  full  rated  work,  and  that  in  proportion  as  it's 
load  becomes  lighter,  so  does  it's  efficiency  become  less, 
so  that  the  operation  of  a  plant  at  one-fifth  load  is  a 
most  uneconomical  necessity.  Any  device,  therefore, 
which  will  permit  of  machinery  being  operated  at  full 
load  for  a  considerable  proportion  of  it's  running  time 
is  worthy  of  very  careful  examination,  and  such  a  device 
is  the  storage  battery.  During  the  period  of  very  light 
lamp  load,  the  battery  may  be  charging,  thus  bringing 
up  the  station  load  line  to  full  capacity,  and  when  the 
short  period  of  very  heavy  load  is  reached  the  battery 
and  the  dynamo  may  be  thrown  into  multiple  on  bus 
bars,  each  taking  it's  proportion  of  load.  At  present, 
the  dynamo  and  engine  capacity  of  a  station  must  be 
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sufficient  to  cope  with  the  maximum  load  that  can  be 
placed  on  that  station,  so  that  whereas  the  average  load 
is  perhaps  less  than  500  lamps,  the  dynamo,  etc.,  must 
have  a  capacity  of  1,000  lamps  for  the  sake  of  the  two 
or  three  hours  of  heavy  load,  and  be  run  all  the  rest  of 
the  time  at  a  most  inefficient  rate.  Nov/,  if  the  station 
plant  consisted  of  say  a  700  light  dynamo  and  a  storage 
battery  with  a  capacity  of  300  lights  for  four  hours, 
then  from  about  11  p.m.  until  shutting  down  time, 
when  probably  not  more  than  300  lamps  would  be 
burning,  the  current  for  the  other  400  lamps  could  be 
used  to  charge  the  battery,  allowing  the  engine  and 
dynamo  both  to  be  operated  at  full  load.  At 
starting  up  time  again  next  day,  when  all  1,000 
lamps  were  required,  the  storage  battery  (which  was 
fully  charged  last  night)  and  the  dynamos  could  each 
be  called  upon  to  take  care  of  their  proper  shares.  The 
dynamo  and  engine  would  still  be  run  at  full  load,  and 
therefore  highest  efficiency.  In  this  way  it  is  seen  that, 
first,  the  steam  and  dynamo  plant  need  only  be  of  700- 
light  capacity,  instead  of  1,000-light,  and  will  run  most 
of  the  time  at  or  near  full  load.  It  is  true  that  a  storage 
battery  requires  a  direct  current  to  charge  it,  but  in- 
stances can  be  referred  to  when  alternating  dynamos  have 
been  used  with  a  rectifier  for  the  purpose,  with  perfect 
success.    We  shall  refer  to  this  matter  again. 


„  ^  ^  o  ,  There  are  a  great  number  of  central 
Motors  ior  Single  _  » 

Phase  Alternating  stations  throughout  Canada  that  could 
Currents.  very  profitably  operate  a  day  load  of 
small  motors  in  factories,  sawmills,  stores,  etc.,  but 
which  have  been  precluded,  hitherto,  from  working  up 
such  a  business  because  their  machinery  was  single- 
phase  alternating,  the  current  from  which  could  not 
satisfactorily  be  used  for  power  purposes.  A  single 
phase  alternating  motor  will  not  start  up  with  a  load 
on,  which  defect,  of  course,  renders  it  useless.  Mr.  C. 
G.  Bradley,  however,  has  elaborated  a  method  of  split- 
ting up  a  single-phase  E.M.F.  into  any  number  of  sym- 
metrical phases,  with  the  view  of  overcoming  this  com- 
mercial disability  of  the  single-phase  alternating  ma- 
chine. The  method  is  somewhat  complex  to  describe, 
involving  the  use  of  condensers  and  inductances,  but 
the  results  reached  seem  to  be  very  satisfactory,  and 
hold  out  the  reasonable  hope  that  alternating  current 
stations  may  be  able  to  work  up,  and  avail  themselves 
of  a  very  profitable  power  business,  without  requiring  to 
change  the  type  of  their  machinery.  Of  course  the 
method  of  "transformation  of  phases"  involves  some 
small  losses  which  are  eliminated  in  a  properly  con- 
structed two  or  three  phase  system  ;  but  the  money 
value  of  these  losses  is  apparently  so  much  less  than  the 
interest  on  the  increased  capitalization  required  to 
change  all  the  machinery  of  a  station  from  single  to  two 
or  three  phase  types,  that  central  station  men  would  do 
well  to  look  into  the  commercial  advantages  of  this 
method. 


Central  Station  Men  • 
and  the  C.  E.  A. 


A  LETTER  was  printed  in  the  January 
issue  which  seemed  to  indicate  a  feel- 
ing on  the  part  of  some  central  station 
owners  and  managers  that  concerted  action  on  the  part 
of  the  operating  branch  of  the  electrical  industry  is  be- 
coming more  necessary  as  electric  lighting  and  power  is 
becoming  more  general.  The  desirability  of  union  and 
co-operation  has  been  endorsed  in  the  United  States, 
where  there  is  a  National  Electric  Light  Association  and 
many  independent  local  associations  organized  for  the 
same  purpose.  In  Great  Britain  questions  relating  to 
the  methods  of  operation  of  central  stations  are  dis- 
cussed at  meetings  of  municipal  engineers'  societies,  gas 
engineering  societies,  and  wherever  there  are  found  suf- 
ficient engineers  interested  in  electricity,  to  give  their 


views  or  experience.  On  the  continent  of  Europe,  cen- 
tral station  engineering  is  recognized  as  being  a  special 
branch  of  electrical  study,  and  the  central  stations  band 
together  in  order  to  promote  their  mutual  interests,  to 
further  their  knowledge  of  operating  economics,  and  to 
guard  themselves  as  an  industry  against  the  encroach- 
ments of  the  public  on  one  hand  and  the  manufacturing 
companies  on  the  other.  This  spirit  of  co-operation 
has  even  taken  the  form  in  Germany  of  committees 
appointed  by  the  central  stations  to  investigate  and 
examine  into  very  many  matters  affecting  the  interests 
of  the  industry,  and  in  which  the  experience  of  the 
individual  is  valuable  as  contributing  to  a  sum  total  of 
conclusions  which  could  only  be  formulated  after  such 
an  exhaustive  enquiry.  Their  latest  committee,  for 
example,  has  performed  a  most  important  service  to  the 
general  body  within  the  last  few  weeks,  by  making  a 
most  minute  examination  of  the  conditions  of  the  incan- 
descent lamp  service  and  supply,  making  enquiries  in 
every  direction  and  bringing  forward  many  points  hith- 
erto but  little  understood,  and  which  have  most  import- 
ant influence  in  operating  expenses.  The  advantages  to 
be  gained  by  the  co-operating  of  central  station  men  will 
be  perfectly  evident  when  it  is  considered  that  they  are 
required  to  supply  to  the  public  one  of  their  greatest 
necessities — light  ;  that  they  have  to  do  this  in  compe- 
tition with  gas  companies  and  also  against  that  of  the 
oil  wells  ;  that  they  are  no  longer  able  to  get  fancy 
prices  for  electricity,  and  that  their  dividends  depend  on 
their  economical  operation.  They  will  be  still  more 
evident  when  it  is  considered,  that  this  economical 
operation  involves  the  study  of  problems  connected  with 
steam  machinery  as  well  as  electric  machinery  and  all 
sorts  of  electrical  appliances.  If  it  requires  special 
training  to  qualify  a  steam  engineer,  and  different 
special  training  to  qualify  an  "  electrician  "  ;  how  much 
more  special  must  be  the  training  of  the  man  who  has 
to  manage  an  electric  light  and  power  business  in  which 
both  classes  of  machinery  are  used  ?  The  manager  of 
every  central  station,  large  or  small,  has  acquired 
experience  with  lamps,  coal,  carbons,  rates,  and  what 
not,  and  such  experience  collected  and  published  would 
be  of  great  service  to  many  other  managers,  who,  hav- 
ing given  their  attention  to  other  and  equally  important 
questions,  would  be  able  to  reciprocate  to  the  general 
benefit  of  the  entire  industry.  We  all  want  to  know 
how  our  neighbour  is  getting  on  with  some  particular 
class  of  apparatus,  and  very  likely  will  be  able  to  give 
him  some  little  valuable  pointer  in  return  for  his  sug- 
gestion, but  at  present  every  individual  plant  has  to 
gain  its  experience  for  itself,  often  to  buy  it  dear, 
whereas  a  little  cordial  co-operation  would  enable  every- 
one to  profit  by  the  experience  gained  by  some  other 
one.  A  central  station  must  indeed  be  in  a  position  of 
ideal  perfection  if  it  can  learn  nothing  at  all  from  some 
other  one.  The  Canadian  Electrical  Association  is  a 
body  formed  for  the  express  purpose  of  facilitating  this 
interchange  of  ideas  and  experiences.  At  the  annual 
meetings  many  valuable  papers  are  presented  dealing 
with  matters  that  come  under  the  daily  notice  of  central 
station  men.  It  is  this  want  of  any  organization  in  the 
electrical  industry  that  is  a  principal  cause  of  the  crude- 
ness  of  central  station  practice  alluded  to  in  our  last 
issue.  It  is  not  too  much  to  say  that  everybody  loses 
by  the  present  incoherence  in  the  electric  ligliting  pro- 
fession. The  public  loses  because  the  central  station 
owners  do  not  know  the  latest  and  best  methods  of 
supply  nor  keep  themselves  abreast  of  the  times  ;  the 
central  station  men  lose  greatly  because  each  one  buys 
his  experience  for  himself,  and  since  he  is  not  able  to 
compare  his  results  with  those  attained  elsewhere  is 
most  likely  to  fall  into  a  groove.  The  manufacturing 
companies  lose  because  they  have  more  difficulty  in 
introducing  any  new  and  more  efficient  machinery  when 
they  have  to  deal  with  each  customer  separately,  than 
they  would  if  they  could  present  their  new  goods  to  an 
association,  each  member  of  which  would  be  able  to 
keep  in  touch  with  the  others.  But  the  central  station 
man  loses  most  of  all,  because  every  improvement  in 
machinery,  or  in  the  method  of  its  operation,  tends  to 
reduce  costs  of  operation,  and  hence  to  increase  profits. 
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CENTRAL  STATION  BOOK-KEEPING. 

By  Geo.  White-Fraser,  E.  E. 
II. 

H.wiNG  g-enerated  our  steam,  we  have  to  use  it  to  the  best  ad- 
vantage, and  so  must  know  something  about  the  engine,  how  it 
works,  whether  it  requires  attention  to  valves,  and  so  on.  Steam 
has  an  expansive  force  as  well  as  -  a  direct  pressure,  and  the 
greatest  economy  is  attained  when  we  make  use  of  both  in  their 
proper  proportions.  If  we  admit  steam  to  the  cylinder,  and  allow 
it  to  act  with  full  boiler  pressure  during  the  whole  length  of  stroke, 
when  we  open  the  exhaust  port  this  high-pressure  steam  will  be 
allowed  to  go  free  without  our  having  got  nearly  as  much  out  of  it 
as  it  is  capable  of.  But  if  we  admit  steam  during  only  a  certain 
portion  of  the  stroke,  and  then  shut  it  off  from  boi!er  pressure, 
letting  it  expand  itself  down  to  a  gradually  lower  and  lower  pres- 
sure, so  that  at  the  opening  of  the  exhaust  port  it  has  no  expan- 
sion force  left — then  we  make  use  of  all  the  power  it  can  give  us, 
and  we  use  it  economically.  What  is  the  good  of  letting  steam 
go  free  into  the  atmosphere  when  it  has  force  left  in  it  still?  What 
is  the  good  of  raising  it  to  100  lbs.  pressure  in  the  boiler,  if  we  let 
it  out  of  the  cylinder  when  it  still  has  10  lbs.  pressure  left?  We 
might  just  as  well  raise  it  to  90  lbs.  in  the  boiler,  and  exhaust  it  at 
no  pressure,  or  atmospheric  pressure;  only  in  this  case  we  lower 
the  power  of  the  engine.  The  last  thing  to  do  is  to  so  arrange 
that  steam  shall  be  admitted  at  boiler  pressure  in  such  quantity 
that  when  the  exhaust  opens  it  shall  have  expanded  down  to  about 
no  pressure.  Then  we,  shall  have  got  all  the  good  out  of  it  it  is 
"capable  of,  and  shall  be  using  it  economically.  As  a  rule,  engines 
are  so  proportioned  and  rated,  that  steam  is  admitted  at  boiler 
pressure  for  one-quarter  of  the  stroke,  and  allowed  to  expand  down 
during  the  other  three-quarters,  and  that  when  this  proportion  is 
observed,  it  will  be  exhausted  at  just  sufficiently  above  atmospheric 
pressure  to  ensure  its  freeing  itself  quickly. 

It  is  understood  that  in  the  above  I  do  not  consider  throttle 
valve  engines,  but  only  those  that  regulate  power,  and  consequently 
speed,  by  means  of  cut-off  valves.  These  engines  are  so  made  that 
they  will  automatically  vary  their  own  steam  consumptions,  in  ac- 
cordance with  the  work  that  they  are  required  to  do,  by  admitting 
steam  for  a  longer  or  shorter  period  during  each  stroke;  and  an  en- 
gine that  has  a  rating  of  100  h.p.  at  one-quarter  cut-off  will  actually 
do  much  more  when  it  allows  half  cut-off,  or  much  less  when  it  shuts 
off  at  only  one-eighth  of  stroke,  and  these  variations  it  can  make 
itself,  as  it  is  running.  It  must,  however,  be  clearly  understood, 
that  if  this  engine  has  such  a  large  load  placed  on  it  as  requires 
steam  to  be  admitted  at  boiler  pressure  during  half  of  a  stroke, 
this  steam  will  be  exhausted  into  the  air  before  it  has  nearly  ex- 
hausted its  expansion  force,  and  so  will  be  used  wastefully.  Or 
again,  if  a  100  h.p.  quarter  cut-off  engine  is  run  at  so  small  a  load 
as  requires  steam  to  be  admitted  during  only  one-eighth  of  stroke 
to  keep  the  speed  down  to  its  proper  number  of  revolutions,  then 
this  steam  will  have  expanded  down  to  atmospheric  pressure  some 
little  time  before  the  exhaust  port  opens,  and  as  the  piston  still 
moves  forward,  there  will  be  a  partial  vacuum  formed  where  there 
actually  should  be  a  pr  essure,  which  is  again  a  most  extravagant 
and  undesirable  condition.  The  valves  that  open  and  shut  the 
admission  and  exhaust  ports  are  of  course  all  movable,  and  are 
actuated  by  eccentrics  or  cams,  or  what  not,  that  are  also  movable; 
which  eccentrics  are  in  turn  thrown  and  their  actions  regulated 
by  some  form  of  governor,  which  is  again  in  constant  motion. 

Now,  I  think  that  a  general  statement  may  be  made  that  no  one 
will  feel  disposed  to  contradict,  viz:  No  piece  of  machinery  that 
ever  was  made,  simple  or  complex,  is  so  perfect  that  it  cannot  get 
out  of  order  of  adjustment.  This  is  especially  true  of  a  steam  en- 
gine. The  valves  will  most  certainly  wear  out  in  time  and  leak  ; 
they  may  slip ;  the  eccentric  on  its  strap  may  work  loose  ;  the  rod 
lengthen  the  sixteenth  of  an  inch  through  a  nut  slacking  ;  or  the 
governor  stick,  or  slip,  or  do  some  other  vexatious  thing  that  none 
would  expect  of  it.  Who  can  say  what  an  engine  is  or  is  not  cap- 
able of  doing,  when  it  it  is  held  together  with  nuts  and  bolts,  and 
built  of  material  that  must  wear  ?  And  any  little  thing  it  does 
wrong  means  extra  expense  and  less  profit. 

Now  consider  for  a  moment  what  the  consequences  of  a  very  little 
slip  or  stick  in  a  valve  may  be.  An  exhaust  valve  may  open  a  shade 
too  soon  or  too  late.  In  the  former  case  steam  will  be  exhausted 
before  it  has  expanded  down  enough;  in  the  latter  it  will  not  have 
.  time  to  get  quite  away,  and  some  will  be  imprisoned  in  the  cylinder 
to  produce  a  back  pressure.  In  the  former  case  steam  is  wasted,  in 
the  latter  a  little  more  steam  will  be  required  to  overcome  the  back 
pressure  than  would  otherwise  be  neci-ssary.  In  either  case 
money  is  being  wasted  in  fuel.     Now,  if  oil  is  allowed  to  cake 


with  a  little  dust  around  the  release  of  the  exhaust  valve,  it  may 
cause  it  to  stick,  and  every  person  familiar  with  machinery  knows 
how  it  can  get  out  of  order  in  the  most  inexplicable  fashion.  All 
these  considerations  serve  to  emphasize  the  necessity  of  keeping 
some  track  of  the  engine's  working,  and  we  have  a  means,  in  the 
indicator,  of  employing  a  private  detective  who  will  report  to  us 
with  unfailing  accuracy,  everything  that  engine  does.  Is  the 
cylinder  or  piston  wearing?  Are  the  rings  getting  loose?  Is  the 
admission  valve  getting  the  worse  for  usage?  The  indicator  card 
gives  indications  of  the  steam  blowing  through.  Are  any  of  the 
valves  opening  or  shutting  too  soon  or  too  late  ?  There  it  is  on 
the  accusing  little  diagram.  Is  anything  wrong  at  all  ?  The 
little  indicator  will  run  the  offender  to  earth.  Therefore  it  is,  I 
say,  do  not  trust  your  engine  too  much.  Keep  a  watch  on  it,  and 
record  its  operation  frequently.  Everyone  has  not  got  an  indi- 
cator, but  I  think  I  should  like  to  take  cards  once  every  week, 
and  in  order  that  the  information  may  be  complete,  it  would  be 
necessary  to  record,  at  the  instant  of  taking  the  card,  the  boiler 
pressure,  the  reading  of  the  ammeter  and  the  volt-meter  of  the 
dynamo  or  dynamos  run  by  the  engine,  with  the  speed  of  engine, 
these  in  order  that  the  load  on  the  engine  may  be  calculated,  to 
compare  with  the  indicator  diagram.  Cards  should  be  taken  at 
intervals  throughout  the  run,  when  the  load  is  at  different  points, 
so  as  to  know  what  the  engine  does  at  all  proportions  of  load. 

The  load  on  the  engine  for  any  card  can  be  calculated  by 
multiplying  the  ammeter  and  volt-meter  readings  together  for 
wattage,  and  adding  in  the  shafting  and  dynamo  frictions,  taking 
also  into  consideration  the  proportionate  inefficiencies  of  dynamos 
at  various  loads,  which  can  be  obtained  with  more  or  less  ac- 
curacy from  the  manufacturers. 

The  method  of  calculation  of  the  real  load  on  the  engine  cor- 
responding to  any  observed  ammeter  and  voltmeter  readings,  will 
be  as  follows,  which  will  be  quite  close  enough  for  all  practical 
purposes : 

Assuming  a  dynamo  with  the  following  manufacturing  company's 
data  and  rating : 

Capacity,  50  k.w.;  commercial  efficiency  at  full  load,  95%;  at 
half  load,  90%  ;  at  one-quarter  load,  85%.  Full  load  current,  50 
amperes  ;  voltage,  1,000,  and  (for  the  sake  of  simplicity)  no  over- 
compounding,  and  allowing  for  no  drop. 

Then  this  machine  will  require  to  run  it  at  full  load 

100x50  ,  .,  100x50  , 

  kilowatts  or   —  horse-power; 

95  95x749 
t  1     in      J  100x25  k-w.  ,  .,  100x25  , 

at  halt-load    kilowatts  or   horse-oower: 

go  90x749  ^  ' 

t        1       J    IOOXI2l^k.W.  ,  .,  IOOXI2'4k.  w.  , 

at  quarter-load   ^         kilowatts  or   ~   horse-power. 

05  95x749  ' 

Next  an  allowance  must  be  made  for  the  power  wasted  by  the 
belt,  which  will  depend  in  amount  on  the  state  the  belt  is  kept  in, 
but  which,  if  that  state  is  good,  may  be  taken  at  say  8%,  and  an 
allowance  for  the  shafting  of  say  10%.  These  amounts  added  to- 
gether will  show  what  the  engine  had  to  do  when  the  card  was 
taken,  and  a  neat  number  of  such  cards  can  be  averaged.  The 
results  can  be  collected  and  set  forth  in  the  form  shown  below, 
and  the  cards  themselves  should  be  very  carefully  studied  by  an 
experienced  person,  and  the  horse-power  indicated  by  them  re- 
corded, with  any  remarks  tending  to  explain  their  meaning. 


Engine  Number, 


Date. 


Card 
Number 

Am- 
meter 

Volts 

Total 
Watts 

Total  h  p. 
Electric 

Belt 

Shaft 

Total 
Load 

Dy. 

I 

Dy. 
2 

Dy. 

I 

Dy. 
2 

If  it  be  impossible  for  any  station  to  take  cards  so  frequently, 
then  they  should  by  all  means  manage  to  have  it  done  not  less 
than  every  three  months. 

Before  leaving  this  part  of  the  station,  there  is  one  set  of  ex- 
periments and  records  that  should  be  kept  by  everyone  using  a 
condensing  plant,  viz :  records  at  fixed  times  during  the  run, 
of-reading  of  vacuum  gauge  and  temperatures  of  condensing  water, 
and  water  of  condensation.  If  the  condensed  steam  is  to  be  used 
and  fed  back  into  the  boiler,  it  is  of  advantage  that  it  should  be 
discharged  from  the  condenser  at  as  high  a  temperature  as 
possible.  But  the  less  heat  that  is  taken  out  of  the  exhaust  steam, 
the  lower  will  be  the  vacuum  ;  consequently  there  will  be  found  a 
|5oint  where  increased  temperature  of  water  of  condensation,  far 
from  being  an  economy,  will  actually  be  a  disadvantage,  and  the 
most  truly  economical  balance  must  be  arrived  at  by  experiment 
and  calculation,  and  then  preserved  by  constant  care  and  attention. 
We  have  now  obtained  a  method  of  recording  our  steam  genera 
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tion  and  utilization,  which  will,  I  think,  g^ive  the  average  central 
station  a  very  fair  insight  into  this  important  department,  and  I 
would  suggest  that  every  steam-using-  plant  should  experiment 
with  different  kinds  of  coal  ;  mix  different  kinds  together  till,  by 
comparing  results,  they  arrive  at  what  seems  to  be  best  for  them. 
Then  try  to  raise  the  temperature  of  their  feed  and  so  on,  and 
whatever  they  do,  keep  moving  and  observing  and  learning. 
There  is  a  link  between  the  engine  and  dynamo  which  requires 
some  attention — the  belts.  There  is  always  some  slip  to  a  belt. 
It  may  be  minimized,  but  some  will  always  be  there,  and  the 
amount  of  slip  will  to  a  g-reat  extent  depend  on  the  condition  of 
the  belt.  I  am  of  course  assuming-  that  it  has  been  bought  of 
sufficient  size  and  strength.  Now,  this  slip  can  be  observed  in 
the  following  way  :  Everyone  knows  (hat  if  an  eng-ine  and  a 
shaft  are  connected  together  by  a  belt,  the  speeds  of  their  two 
pulleys  will  be  in  the  inverse  ratio  of  their  diameters.  That  is  the 
theory.  Now,  if  an  actual  test  be  made  of  the  speeds  of  an  en- 
gine and  of  a  shaft,  by  trying  them  at  the  same  time,  with  hand 
speed  counters,  any  difference  between  the  calculated  speed  of 
the  shaft  and  the  observed  speed  can  be  set  down  to  the  slipping 
of  the  belt.  Slipping  means  that  the  power  of  the  engine  is  not 
being  fully  utilized,  and  therefore  the  belt  should  be  made  to  grip 
tighter,  either  by  tightening  it  up  to  its  proper  limit,  or  if  that 
limit  has  been  reached,  by  dressing  it  more  thoroughly.  This 
record  of  observed  speed  may  or  may  not  be  set  down  in  the  re- 
ports— but  I  should  certainly  recommend  the  observation  to  be 
made  at  frequent  intervals.  The  more  checks  you  have  on  the 
operation  of  your  machinery  and  apparatus,  the  better  are  your 
results  likely  to  be. 

We  pass  now  to  the  records  concerning  the  electric  plant,  mere- 
ly mentioning  that  as  the  one  engineer  generally  looks  after  the 
engine  and  dynamos,  etc.,  the  reports  from  the  engine  room  may 
include  the  dynamo  records  as  well  as  the  consumption  of  waste, 
oil,  sandpaper,  etc.,  notice  of  which  will  be  taken  in  the  general 
summary.  Among  the  dynamo  records  -which  I  consider  to  be 
really  necessary  to  an  intelligent  manag-ement  is  certainly  one 
that  I  do  not  believe  a  single  one  of  my  readers  will  keep — for  the 
reason  that  either  they  will  think  it  too  much  trouble,  or,  alter- 
nately, if  they  think  of  g-etting  a  machine  to  do  it  for  them,  they 
•will  consider  it  too  much  expense.  I  allude  to  some  record  that 
will  enable  them  to  see  how  much  electricity  has  been  manufac- 
tured by  the  dynamo,  and  delivered  to  the  lines  each  night. 
There  are  only  two  ways  of  doing  this,  either  to  use  a  recording 
station  wattmeter,  which  will  keep  track  of  every  watt  of  electric 
energy  sent  out,  and  which  will  cost  in  the  neig-hborhood  of  $100, 
or  to  make  the  engineer  put  down  on  paper  at  intervals  of  fifteen 
minutes  or  so  the  exact  rcading-s  of  the  current  and  pressure  indi- 
cators from  which  the  station  output  can  be  closely  calculated. 

I  think  the  absolute  importance  of  some  such  record  (preferably 
the  wattmeter)  will  be  evident  to  anyone  if  they  will  consider 
for  a  moment  what  its  absence  means.  It  simply  means  that  a 
central  station  does  not,  and  cannot  know  whether  it  is  selling  its 
electricity  for  more  or  less  than  its  costs  to  make  it.  A  farmer 
knows  how  much  seed  he  puts  into  his  field,  and  he  measures  the 
number  of  bushels  he  reaps  from  it  ;  the  merchant  not  only 
keeps  account  of  the  goods  he  buys  to  stock  up  with,  but  he  knows 
how  much  has  been  sold  each  day,  and  if  his  stock-taking  shows 
a  difference  between  what  he  bought  and  what  he  has  sold,  he 
begins  to  look  about  and  see  whether  he  hasn't  lost  any  or  been 
robbed  of  some ;  in  fact,  if  he  didn't  keep  track  of  what  went  out  of 
his  store,  as  well  as  what  came  into  it,  he  really  wouldn't  know 
what  he  was  doing,  whether  he  was  solvent  or  bankrupt.  A 
central  station  is  in  the  same  position,  and  if  no  record  is  kept  of 
how  much  electricity  goes  out,  what  is  the  good  of  keeping  track 
of  how  much  comes  in — in  the  shape  of  fuel  ? 

It  was  observed  above  that  there  is  a  very  clearly  defined  rela- 
tion between  the  amount  of  coal  burned  and  the  amount  of  water 
turned  into  steam  ;  and  that  if  there  is  observed  (as  the  result  of 
records)  a  disparity  between  that  amount  of  water  actually  evap- 
orated, and  the  amount  that  theory  indicates  should  be  evapor- 
ated, that  the  matter  should  be  looked  into  with  a  view  of  secur- 
ing better  results.  The  inference  is  drawn  that  if  no  records  are 
kept,  it  is  impossible  to  detect  anything-  wrong,  and  consequently 
a  great  deal  of  waste  may  go  on  with  no  one  knowing  anything 
about  it.  Now  this  is  exactly  the  same  with  regard  to  the  electric 
plant.    Mechanical  energy  has  its  equivalent  in  electrical  energy. 

If  a  force  of  one  hundred  mechanical  horse  power  be  continu- 
ously applied  in  turning  a  dynamo  whose  commercial  efficiency  is 
90  per  cent.,  then  that  dj'namo  should  give  out  continuously  elec- 
trical energy  to  the  amount  of  90  h.  p.     If  it  is  observed  that  this 


dynamo  does  not  g-ive  out  this  electrical  energy,  then  there  is 
something  wrong,  some  waste  taking  place,  which  should  at  once 
be  remedied — if  money  is  valuable.  Now,  it  is  known  how  much 
mechanical  energ-y  is  expended  during  a  run  (the  coal  and  evapo- 
ration records  will  give  this),  and  therefore  it  can  be  easily  calcu- 
lated how  much  electricity  should  have  been  generated.  But  if  it 
is  not  known  how  much  actually  has  been  generated,  what  is  the 
good  of  all  the  other  records  ? 

Passing  over  the  intermediate  steps — so  much  coal  should  pro- 
duce so  much  electricity.  Does  it  ?  If  not,  why  not?  There 
maj'  be  something-  tremendously  wrong  somewhere  in  the  plant; 
and  it  cannot  be  known  without  this  nightly  "stock-taking." 
How  much  does  your  current  cost  you  to  make?  You  cannot  tell 
unless  you  know  how  much  you  make. 

For  the  above  reasons  I  strongly  recommend  the  use  of  station 
wattmeters,  and  that  they  be  read  every  night  at  the  close  of  a 
run.  A  meter  will  cost  about  $100  ;  the  interest  on  this  fora  j'ear 
is  about  $5  ;  and  if  it  isn't  worth  that  much  to  you  in  giving  you 
an  insight  into  your  business,  and  enabling  you  to  stop  wastes, 
then  there  is  no  advantage  in  book-keeping. 

Other  useful  records  are  :  The  eng-ineer  should  note  the  reading- 
of  the  current  indicator  every  fifteen  minutes  during-  the  early- 
part  of  the  run,  and  every  half  hour  later,  and  construct  a  "load 
diagrani "  for  every  night.  A  comparison  of  these  diagrams, 
week  by  week  and  month  by  month,  is  often  of  the  greatest  value, 
as  indicating  possible  changes  in  the  business  policy  of  the  cen- 
tral station,  whereby  better  results  may  be  attained.  He  should 
note  every  night  whether  there  is  a  "  ground  "  on  the  lines,  and 
on  which  line,  so  that  it  may  be  hunted  out  and  put  rig-ht  next 
day  ;  and  note  any  unusual  happenings — lig-htning-  stroke  passing 
through  arresters  ;  fuses  suddenly  blowing,  with  their  cause  (if 
known)  ;  new  brushes  put  on  dynamo,  or  anything  else  of  that 
nature  ;  commutator  turned  down,  and  so  on. 

Below  are  suggested  forms  thgit  will  be  found  convenient. 
Next  article  will  be  devoted  to  the  part  of  the  business  outside 
the  station,  consisting  of  lines,  lamps,  etc.,  with  some  suggestions 
as  to  the  store  room. 


Eng-ine  report  by  S.  Smith.  Date .  .  . 


Engine 
No. 

Started 

Stopped. 

"Vacuum 
Average. 

Temp'rature 
Hotwell 

Remarks  as  to  Re- 
pairs, Accidents  &c. 

It  will  perhaps  be  noticed,  that  what  has  gone  before  constitutes 
less  a  mere  formulation  of  accounting  systems  than  it  does  an 
enumeration  of  the  inherent  inefficiencies  of  all  machinery,  with 
some  little  indication  of  how  their  unchecked  operation  may  affect 


Dynamo  report  by    Date 


Dyn.  No. 

Started. 

Stopped. 

Watt  Meter. 
Start.  Stop. 

Grounds? 

Remarks  as  to 
Repairs,  &c. 

the  financial  results,  and  the  description  of  a  series  of  observa- 
tions which  will  enable  the  intelligent  manager  to  detect  their 
undue  extension,  and  hence  to  apply  the  appropriate  remedies  in 
time.  The  intention  has  been  to  show  what  very  many  sources  of 
waste  there  are  in  the  operation  of  a  steam  and  electric  plant,  and 
that  although  a  central  station  manager  may  buy  the  very  best 
machinery  in  the  world,  it  will  do  him  not  the  least  good  unless  he 
operates  it  properly.  To  use  very  high-class  machinery,  and  to 
hire  cheap  labor,  is  to  save  at  the  spigot  and  waste  at  the  bung 
hole. 

(To  be  Continued.) 


The  Toronto  Electric  Light  Company  are  installing  a  75  kilo- 
watt monocyclic  generator  of  the  Canadian  General  Electric 
Company's  make. 

The  new  power  house  of  the  Oshawa  Electric  Railway  Com- 
pany has  been  completed.  It  is  entirely  of  brick,  and  is  equipped 
with  Babcock  &  Wilcox  boilers  and  two  150  h.p.  cross-compound 
Robb-Armstrong-  engines,  connected  with  a  200  k.w.  six-pole 
Westinghouse  generator.  The  installation  was  made  by  Ahearn 
&  Soper,  of  Ottawa,  and  makes  a  model  power-house. 

The  Toronto  Electric  Light  Companj-  have  closed  a  contract 
with  the  Canadian  General  Electric  Co.  for  a  600  horse-power 
slow-speed  direct-connected  power  generator.  This  machine  w  ill 
be  the  largest  in  Canada  so  far  installed  for  the  supply  of  current 
for  stationary  motors. 
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QUESTIONS  AND  ANSWERS. 

"Subscriber,"  Hull,  Que.,  asks:  "Can  a  direct 
current  of  electricity  be  alternated  into  a  transformer 
so  that  it  will  act  on  same  like  a  current  from  an  alter- 
nating machine  ?  I  mean  a  machine  to  change  the  di- 
rection of  the  direct  current  into  the  transformer  ;  above 
machine,  or  a  reserver,  to  be  run  by  a  belt." 

Answer. — Your  question  is  asked  in  two  parts  : 
First,  a  direct  current  cannot  be  so  acted  upon  by  any 
transforming  device  as  to  change  its  pressure  into  one 
higher  or  lower,  as  is  done  with  the  alternating  current. 


Valves  of  Wheelock  Engine. 

Second,  the  nature  of  a  direct  current  can  be  so  altered 
by  an  appropriate  device,  that  this  altered  current  may 
be  passed  through  a  transformer,  with  the  familiar  re- 
sult. This  is  actually  done  in  several  electro-medical 
appliances,  and  in  the  familiar  electric  machine  often 
seen  at  fairs  and  exhibitions,  where  an  "  electric  shock" 
is  administered  for  5  cents.  In  this  machine  the  direct 
current  generated  by  an  ordinary  battery  is  sent  through 
the  primary  of  a  Ruhmcorff  coil  (which  is  nothing  more 
or  less  than  a  transformer),  and  while  it  is  flowing  it 
sets  in  automatic  action  a  vibrating  tongue,  which  ac- 
tually forms  part  of  the  circuit  ;  this  tongue,  in  vibrat- 
ing, opens  and  closes  with  extreme  rapidity  the  primary 
circuit  ;  and  thus  produces  the  rapidly  varying  induction 
in  that  primary  circuit  which  is  the  necessary  condition 
before  it  can  aff'ect  the  secondary  circuit.  There  is  no 
machine  for  efi"ecting  this  rapid  reversal  of  current, 
through  the  intervention  of  a  belt  ;  it  could,  undoubt- 
edly, be  done  by  passing  a  direct  current  through  some 
form  of  commutator,  which  would  pick  it  up  from 
opposite  brushes  alternately  ;  but  the  utility  of  this 
method  is  very  much  open  to  question.  This  commu- 
tator could  be  operated  by  a  belt." 


careful  experiments  to  determine  them,  and,  no  doubt, 
are  compiling  a  book  of  such  data.  Knowing  the  spe- 
cific heating  effect,  the  effect  with  any  particular  current 
on  any  known  size  of  wire  is  easily  calculated  by  the 
well-known  C  ^  R  rule.  Your  example  can  be  worked 
out  in  the  same  way — thus  twenty  amperes  will  produce 
four  times  as  much  heat  as  ten  amperes  will,  on  the 
same  wire.  With  wires  of  different  sizes,  and  different 
lengths,  the  calculation  is  equally  simple  with  the  aid  of 
a  table  giving  the  specific  resistance  or  the  circular 
milage  of  wires,  and  knowing  previously  the  heating 
effect  on  one  sample  piece. 
Thus  it  is  seen  that  the  heating 
effect  is  not  directly  proportional 
to  the  increase  in  current,  but  it 
is  proportional  to  the  square  of 
the  current  increase  or  decrease, 
and  directly  proportional  to  the 
resistances.  The  safe  limit  of 
heat  for  rheostat  wires  is  a  mat- 
ter that  depends  on  ventilation, 
as  much  as  anything  else.  A  cur- 
rent that  would  heat  a  wire  to 
a  red  heat  in  a  confined  space 
will  be  perfectly  safe  when  cool 
air  circulates  around  it  freely.  Knowing  the  current  that 
the  rheostat  will  want  to  shunt  (maximum),  it  will  be  safe 
to  allow  about  one  square  inch  of  radiating  (cooling) 
surface  of  rheostat  for  every  ten  watts  absorbed  by  it." 


"J.  B."  writes  from  a  Western  Ontario  town,  as 
follows  :  "I  am  in  charge  of  a  Wheelock  engine,  but 
have  never  seen  the  valves  of  this  engine  nor  even  a  cut 
of  the  valves.  I  have  seen  instructions  in  mechanical 
papers  for  setting  valves  of  other  engines,  but  never  a 
Wheelock.  Could  you  tell  me  where  I  could  get  the 
information  I  want  ?  " 


"W.  B.  S.,"  Montreal,  asks:  "Can  any  of  your 
readers  tell  the  writer  if  there  is  any  book  of  tables  in 
vogue,  stating  the  number  of  amperes  a  wire  will  carry 
with  a  certain  amount  of  heat,  and  how  much  increase 
in  heat  for  each  additional  say  10  amperes.  For  ex- 
ample, say  the  temperature  of  the  work  room  be  65° 
and  a  wire,  No.  16,  be  raised  5°  over  this,  with  10 
amperes  passing  through,  how  much  more  will  it  be 
raised  with  20  amperes  passing  through  it  ?  Will  it  be 
directly  proportional  ?  What  is  the  safe  limit  to  allow 
German  silver  or  iron  wire  to  heat  up  to  in  a  resistance 
box,  say  such  as  a  field  shunt?  i.e. ,  what  guage.  No. 
of  amperes,  assuming  box  to  be  freely  ventilated,  and 
wire  simply  in  spirals  ?  " 

Answer.- — We  do  not  at  this  moment  know  of  any 
book  of  tables  giving  the  temperature  or  efficients  of 
wires  heated  by  the  passage  of  a  current.  Messrs. 
Houston  &  Kennelly,  of  Philadelphia,  have  conducted 


Valve  of  Wheelock  Engine-  -Showing  Valve  Motion  at 
End  of  Cylinder. 

Answer. — The  accompanying  cuts  and  diagram,  for 
which  we  are  indebted  to  the  Goldie  &  McCulioch  Co., 
of  Gait,  Ont.,  the  Canadian  manufacturers  of  the 
Wheelock  engine,  will  doubtless  enable  our  correspond- 
ent to  understand  the  valve  mechanism.  The  diagram 
shows  the  dashpot  and  a  portion  of  the  valve  motion 
for  one  end  of  cylinder.  On  the  arm  of  cut-off  valve 
will  be  noticed  the  letters  R  and  L.  When  the  valve  is 
at  rest  and  the  hook  detached,  the  line  R  should  be 
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perfectly  perpendicular  ;  the  dashpot  will  be  down  and 
the  spring  closed.  Should  the  line  not  be  perpendicular, 
the  stud  B  has  an  eccentric  pin  on  the  end  and  the  dash- 
pot  can  be  raised  or  lowered  by  loosening  the  set  screw 
and  turning  stud.  Sometimes  this  is  necessary  owing 
to  the  leather  under  dashpot  getting  worn  thin.  With 
the  crank  of  engine  on  dead  centre  and  the  hook 
attached  so  as  to  hold  the  cut-ofiF  valve  open,  the  line  L 
will  be  perfectly  perpendicular.  With  this  correct,  the 
engine  will  have  the  proper  lead,  for  the  line  L  shews 
the  lead  line.  If  this  is  not  correct,  it  can  be  changed 
by  moving  the  eccentric  on  shaft.  After  taking  a  dia- 
gram, should  the  engineer  find  more  load  on  one  end  of 
cylinder  than  the  other,  all  that  is  necessary  to  do  is  to 
shorten  or  lengthen  the  rod  between  the  two  trips,  as 
the  case  may  require,  it  having  a  right-hand  thread  at 
one  end  and  a  left-hand  thread  at  the  other  ;  one  of  the 
trips  is  shown  on  diagram  at  C.  The  rod  shown  on 
diagram  is  not  the  rod  referred  to,  but  extends  back 
from  the  trip  C  to  the  valve  at  back  end  of  cylinder, 
the  diagram  being  taken  from  front  or  frame  end  of 
cylinder.  The  rod  shown  is  from  the  valve  motion  to 
the  governor  and  this  should  not  be  changed  by  the 
engineer,  as  it  is  always  set  before  leaving  the  shop  ; 
in  fact,  none  of  the  rods  should  be  changed  except  the 
one  mentioned  between  the  two  trips.  The  valves  are 
always  carefully  set  before  the  engine  is  shipped,  but 
the  points  mentioned  may  become  necessary  by  the 
valve  motion  getting  worn.  No  changes  should  be 
made  unless  the  person  making  them  is  thoroughly  con- 
versant with  all  parts  of  the  engine. 


"A  Constant  Reader,"  Whitby,  Ont.,  writes: 
"  Please  answer  me  the  following  questions  in  your 
next  issue  of  the  Electrical  News  :  "  Describe  a 
pump,  an  injector,  a  boiler,  a  steam  engine  ;  also  how 
is  it,  when  lamps  are  connected  in  series,  as  in  railway 
circuits,  the  highest  voltage  lamp  always  gives  the 
brightest  light  ?  " 

Answer. — Proper  and  thoroughly  comprehensive 
answers  to  your  questions  would  involve  writing  a 
treatise  on  steam  machinery  which  would  somewhat 
exceed  the  limits  of  one  of  our  ordinary  issues — but, 
assuming  that  you  have  at  least  an  elementary  know- 
ledge of  physical  and  mechanical  principles — the  follow- 
ing answers  may  satisfy,  (a)  A  pump  (assuming  it  to 
be  a  water  pump)  is  an  apparatus  for  attaining  two 
objects,  viz.  :  Either  for  raising  water  from  a  lower  to 
a  higher  level  against  the  force  of  gravity  ;  or  for  forc- 
ing water  into  some  receptacle  against  some  counter- 
acting force,  (b)  An  injector  is  an  apparatus  for 
forcing  water  into  a  receptacle  against  a  counteracting 
force.  It  is  used  in  connection  with  a  steam  plant  to 
force  feed  water  into  the  boiler  against  the  pressure  of 
steam  in  that  boiler.  In  so  far,  it  serves  the  same  pur- 
pose as  a  "  feed  pump,"  but  its  method  of  doing  so  is 
different,  (c)  A  boiler  is  an  apparatus  in  which  is  made 
the  steam  required  for  use  in  a  steam  engine.  It  is  so 
constructed  that  the  steam  raised  from  the  heated  water 
is  not  permitted  to  escape  in  the  atmosphere  but  is 
imprisoned  within  it  until  required  for  use.  (d)  A  steam 
engine  is  a  device  for  enabling  man  to  avail  himself  of 
the  enormous  power  of  steam  under  pressure.  The 
above  definitions  are  all  that  can  be  given  in  such  a 
short  space.  If  they  be  not  sufficient  then  there  is  an 
immense  technical  literature  on  the  subject,  which  will 
probably  give  a  better  idea  as  to  why.    When  lamps  are 


connected  in  series,  the  highest  voltage  lamp  always, 
gives  the  brightest  light.  It  is  a  phenomenon  we  have 
not  observed  ourselves,  and,  therefore,  cannot  say. 
There  is  probably  some  difference  in  the  lamps  them- 
selves.    We  should  like  to  hear  a  little  more  about  it. 


SPARKS. 

The  Ottawa  Electric  Railway  liave  adopted  the  fare  box  sys- 
tem of  collecting'  fares. 

The  project  to  build  an  electric  railway  from  Vancouver  to  Port 
Langley,  B.  C,  is  ag-ain  being-  revived. 

The  Canadian  General  Electric  Co.  have  been  g^ranted  a  fran- 
chise for  electric  lighting  at  Tavistock,  Ont. 

Messrs.  W.  H.  and  E.  C.  Breithaupt  have  purchased  a  con- 
trolling interest  in  the  Berlin  and  Waterloo  electric  street  railway. 

In  the  city  of  Ottawa  there  are  13.14  miles  of  electric  railway, 
composed  of  3.94  miles  of  single  and  9.78  miles  of  double  track. 

Mr.  T.  Viau,  the  promoter  of  the  electric  railway  between  Hull 
and  Aylmer,  Que.,  has  disposed  of  his  franchise  to  an  Ottawa 
syndicate. 

The  Crystal  Beach  Improvement  Co.,  of  Ridgeway,  Ont.,  pro- 
pose constructing  two  miles  of  electric  railway,  extending  from 
Crystal  Beach  to  Ridgeway. 

A  company  is  being  formed  at  Hamilton,  Ont.,  to  open  a  sum- 
mer resort  at  Chedike  Park,  and  to  build  a  double  track  electric 
railway  along  Herkimer  and  Queen  streets. 

The  car  stables  of  the  Oshawa  Electric  Railwaj'  Co.  were  re- 
cently destroyed  by  fire.  In  the  sheds  were  two  open  summer 
cars  and  one  winter  car,  which  were  also  burned.  The  loss  to 
the  company  is  placed  at  $10,000. 

Incorporation  will  be  asked  at  the  next  session  of  the  Ontario 
Legislature  for  the  Manitoulin  &  Pacific  Railway  Co.,  with  power 
to  construct  a  steam  or  electric  railway  across  Manitoulin  Island. 
The  solicitors  for  the  company  are  Messrs.  Clark,  Bowes,  Hilton 
&  Swabey,  of  Toronto. 

Messrs.  H.  A.  Beatty  and  J.  W.  Horn,  of  Toronto,  representing 
a  syndicate  of  capitalists,  propose  to  construct  an  electric  railway 
in  the  town  of  Chatham,  Ont.  The  prospects  are  that  a  railway 
will  be  constructed  embracing  the  principal  towns  and  townships 
within  a  radius  of  thirty  miles. 

The  ratepayers  of  the  village  of  Lanark  will  vote  on  a  by-law 
to  bonus  the  Lanark  County  Electric  Railway  to  the  extent  of 
$10,000,  to  build  a  road  from  Perth  to  Lanark.  The  members  of 
the  company  are  J.  B.  Reilly,  Alex  Wender,  Thos.  Henry,  A.  H. 
Edwards  and  James  Fowler. 

The  Hamilton  Radial  Electric  Railway  Company  will  make 
application  to  the  Ontario  Legislature  for  an  act  extending  the 
time  for  the  completion  of  their  road,  and  authorizing  the  exten- 
sion of  one  of  their  branches  from  Mimico  to  the  city  of  Toronto, 
and  another  from  Brantford  to  Woodstock. 

The  contract  for  the  construction  of  an  electric  railway  for  the 
town  of  Cornwall,  Ont.,  has  been  awarded  to  Messrs.  Hooper,  of 
New  York,  and  Starr,  of  Montreal.  The  contractors  expect  to 
have  the  road  completed  by  the  ist  of  June.  The  franchise  was 
held  by  Mr.  W.  R.  Hitchcock,  electrician,  of  Cornwall. 

Negotiations  for  electrifying  the  St.  Thomas  street  railwaj-  are 
said  to  have  been  abandoned.  The  reason  assigned  is  that  Qwing 
to  delay  the  company  was  unable  to  secure  the  financial  assist- 
ance expected,  and  cannot  proceed  unless  the  city  guarantees  its 
bonds.    An  offer  to  sell  the  franchise  at  a  low  figure  is  now  made. 

The  trustees  of  the  Manitoba  Electric  and  Gas  Light  Co.,  hav- 
ing made  default  in  calling  a  meeting  of  debenture  holders  after 
the  necessary  notice  had  been  given,  certain  holders,  representing 
one-fifth  in  value  of  the  debentures  have  given  notice  that  a  meet- 
ing will  be  held  at  the  office  of  R.  A.  McLean  &  Co.,  London, 
Eng.,  on  the  28th  inst.,  to  consider  the  appointment,  if  considered 
advisable,  of  a  successor  to  Mr.  Duncan  McArthur,  one  of  the 
trustees. 

We  have  received  a  copy  of  a  special  souvenir  number  of  the 
Providence,  R.  I.,  "Telegram"  containing,  among  other  features 
of  interest,  a  series  of  illustrations  showing  the  growth  of  the 
Eugene  F.  Phillips  Electrical  Works,  together  with  portraits  of  the 
founder  and  present  officers  of  the  coiiipanj-.  There  is  an  illustra- 
tion also  of  the  branch  works  in  Montreal,  but  we  were  disap- 
pointed at  not  seeing  the  portrait  of  the  enterprising  manager  of 
this  branch   Mr.  John  Carroll. 
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BY  THE  WAY. 

Mr.  John  Langton,  the  well-known  electrical  consult- 
ing- engineer,  of  Toronto,  has  recently  been  acting  in 
that  capacity  in  connection  with  several  electrical  enter- 
prises in  the  United  States,  and  is  considering  the 
question  of  opening  a  branch  office  in  New  York  city. 
I  took  advantage  of  the  opportunity  afforded  by  his 
recent  visit  to  Toronto  to  submit  to  him  a  few  questions 
regarding  the  directions  in  which  the  greatest  develop- 
ment is  taking  place  and  is  likely  to  take  place  in  the 
applications  of  electricity.  Seeing  that  a  commence- 
ment has  been  made  in  Canada  in  the  direction  of 
transmission  of  electricity  for  power  over  considerable 
distances,  I  enquired  what,  in  his  opinion,  would  be  the 
future  developments  along  this  line..  His  reply  was, 
that  he  believed  there  would  be  a  considerable  develop- 
ment in  power  transmission  schemes  over  distances  of 
from  5  to  15  miles,  a  less  number  over  distances  of  from 
15  to  25  miles,  and  very  few  over  longer  distances  than 
25  miles.  He  does  not  anticipate  as  great  development 
in  the  direction  of  the  application  of  electricity  to  rail- 
way purposes,  as  many  persons  look  for.  One  of  the  most 
promising  fields  he  believes  to  be  in  the  manufacturing 
world,  in  connection  with  the  increased  use  of  electric 
motors  and  a  greater  number  of  private  lighting  plants. 
Turning  to  the  subject  of  the  cost  of  electric  light  and 
power,  Mr.  Langton  stated  that  prices  are  very  much 
lower  in  Canada  than  in  the  United  States  ;  indeed  he 
found,  by  comparison,  that  an  estimate  given  him 
recently  for  a  constant  supply  of  current  for  power 
purposes  in  New  York,  was  almost  exactly  double  the 
price  given  liim  in  Toronto  for  an  intermittent  service. 
Of  course  the  value  of  real  estate  and  the  consequent 
expensiveness  of  doing  business  in  New  York  city 
accounts  to  some  extent,  for  this  difference  in  price  ; 
but  allowing  for  this,  the  fact  remains  that  prices  in  the 
United  States  are  not  cut  to  nearly  so  fine  a  point  as  in 
Canada,  and  it  is  difficult  to  see  any  reason  for  the 
unprofitable  rates  which  prevail  in  this  country.  As  to 
the  result  of  the  introduction  of  acetylene  gas,  Mr. 
Langton  has  been  informed  by  a  gentleman,  said  to  be 
well  qualified  to  speak  with  authority  on  the  subject, 
that  acetylene  gas  has  for  some  time  been  manufactured 
and  used  in  Switzerland,  without  regard  apparently  to 
the  exclusive  patent  rights  to  which  Mr.  T.  L.  Wilson, 
the  alleged  inventor,  lays  claim.  The  surprising  thing 
is,  if  this  gentleman's  statement  be  correct,  that  Mr. 
Wilson  should  have  succeeded  in  obtaining  from  the 
gas  companies  of  the  United  States  such  large  amounts 
in  cash  for  territorial  rights  to  the  use  of  his  discovery. 

X     X     X  X 

A  CORRESPONDENT  of  the  Hardware  Merchant  reports 
the  following  interview  at  Dunnville,  Ont.,  which  goes 
to  show  that  even  bright  lights  of  the  church  are  some- 
times not  above  attempting  to  shine  in  "borrowed"  light 
at  the  expense  of  the  electric  light  company  : — 
"Where's  the  boss?"  I  asked  as  I  strolled  into  J.  H. 
Rowe's  store,  Dunnville.  "  Up  at  the  Baptist  church," 
was  the  reply.  And  feeling  that  as  the  mountain  was 
unlikely  to  come  to  Mahomet,  Mahomet  would  have  to 
repair  to  the  mountain,  I  wended  my  way  to  church  (?) 
After  greetmg  me,  and  in  reply  to  my  query,  "  What 
are  you  doing?"  he  said  :  "I  think  I  am  one  too  many 
for  the  Electric  Light  Co.  I  am  interested  considerably 
in  church  work,  and,  wanting  to  light  up  the  basement 
of  our  church  with  the  incandescent  light,  I  asked  the 
company  if  they  would  make  any  reduction  in  price 


charged  for  arc  light  in  church.  Being  answered  in  the 
negative,  I  racked  my  brain  for  a  scheme  to  get  ahead 
of  them,  and  finally  struck  upon  the  plan  of  making  a 
hole  through  the  floor.  And  on  Wednesday  and  Friday 
nights  the  arc  light  above  can  be  lowered  into  the  base- 
ment, and  now  we  will  get  three  nights'  light  for  50c. 
per  week  instead  of  one." 

X     X     X  X 

In  the  pioneer  days  of  telegraphy  in  Canada  an  Irish- 
man, whose  son  had  gone  to  the  North-west,  wanted  to 
send  his  boy  a  pair  of  new  boots,  and  conceived  the  idea 
that  the  quickest  method  of  delivery  he  could  adopt 
would  be  the  telegraph.  Somebody  had  told  him  that 
communications  could  be  sent  very  quickly  that  way, 
and  he  didn't  see  why  a  pair  of  new  boots  shouldn't  go 
in  the  same  manner.  He  wasn't  quite  sure  how  to  go 
about  it  but  concluded  that  the  proper  way  would  be  to 
hang  the  boots  on  the  wire,  which  he  did.  Soon  after, 
a  tramp  passing  the  spot,  caught  sight  of  the  boots 
slung  across  the  wire,  climbed  the  pole  and  appropri- 
ated them,  hanging  up  his  old  ones  in  their  place.  By 
and  bye  the  Irishman  returned,  and  seeing  the  old 
boots,  exclaimed  :  "  Bedad,  Jimmy's  sint  back  his  old 
boots  t'let  me  know  he  got  the  new  wuns." 

X     X     X  X 

Mr.  John  Carroll,  the  well-known  representative  of 
the  Eugene  F.  Phillips  Electrical  Works,  Montreal,  is 
repeating  with  much  relish  a  story  of  which  he  was 
recently  made  the  recipient  at  Lancaster,  Ont.  A 
farmer  living  on  the  outskirts  of  that  town  was  recently 
boasting  to  his  urban  neighbors  that  his  house  was 
entirely  lighted  with  electricity.  The  announcement 
was  received  with  incredulity  by  the  townspeople,  who 
wouldn't  believe  that  the  agricultural  population  had  so 
suddenly  decided  to  put  on  airs  and  add  to  their  expense 
account.  They  finally  decided  to  accept  the  farmer's 
invitation  to  visit  his  house  and  see  for  themselves. 
On  their  arrival  at  the  farm  house  this  is  what  they 
saw  :  a  single  incandescent  lamp  suspended  from  the 
ceiling  of  the  dining  room,  with  sufficient  cord  attached 
to  enable  the  farmer  and  his  family  to  transport  the 
light  to  any  part  of  the  premises.  The  difference  in 
cost  between  an  incandescent  lamp  and  a  lantern,  is  all 
the  farmer's  progressiveness  cost  him,  and  this,  no 
doubt,  is  offset  by  a  reduction  in  his  insurance  premium 
consequent  upon  the  lessened  fire  hazard. 


SPARKS. 

The  Leamington  Electric  Light  Co.  are  installing  a  60  kilowatt 
Canadian  General  single-phase  alternator. 

The  number  of  passengers  carried  over  the  Gait,  Preston  and 
Hespeler  Street  Railway  in  1895  ^^^^  175,000. 

Mr.  Beemer,  the  promoter  of  the  electric  railway  at  Quebec,  is 
said  to  have  made  the  necessary  arrangements  for  carrying  out 
the  work. 

The  Montreal  Street  Railway  Company  recently  placed  an  in- 
crease order  for  40  C.G.E.  800  and  20  C.G.E.  1,200  railway 
motors  with  the  Canadian  General  Electric  Company. 

Mr.  Isaac  McKay,  of  St.  Thomas,  who  was  engineer  of  con- 
struction of  the  London  electric  railway,  has  accepted  an  offer  to 
superintend  the  construction  of  a  new  street  railway  in  Cleveland. 

The  electric  light  plant  at  Alexandria,  Ont.,  is  now  in  operation. 
The  power  house,  situated  about  two  miles  from  Alexandria,  is  a 
substantial  stone  building,  and  is  equipped  with  a  60  K.  W.  2,000 
volt  alternator,  driven  by  a  Robb-Armstrong  engine.  The  switch- 
board is  of  marble,  and  the  whole  plant  is  a  very  substantial  and 
practical  piece  of  work,  and  reflects  credit  upon  the  contractors, 
Messrs.  Ahearn  &  Soper,  Ottawa. 
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WAFER  TUBE  BOD-ERS.* 

Bv  W.  T.  lidNNHK. 

Whkn  your  worthy  secretary  called  upon  me  for  a  paper  on 
water  tube  boilers,  I  little  realized  the  difficulty  attending-  the 
work,  for  the  subject  has  already  been  so  fully  and  so  ably  dis- 
cussed in  the  technical  journals,  and  even  in  the  ordinary  trade 
catalogues,  that  I  fear  my  humble  contribution  to  the  proceedings 
of  this  Society  will  contain  little  that  is  new  or  interesting-.  How- 
ever, hoping  that  I  may  at  least  be  fortunate  enough  to  glean 
from  fields  which  possibly  some  of  you  have  passed  over,  I  beg 
your  indulgence  and  attention  to  certain  facts,  which  we  of  the 
water  tube  persuasion  believe  to  be  proof  positive  of  the  correct- 
ness of  our  system. 

OLD  AND  NEW. 

Not  at  all  unfrequently  are  the  promoters  of  water  tube  boilers 
called  upon  to  furnish  evidence  of  the  extent  to  which  such  boilers 
are,  and  have  been  used.  The  prevailing  idea  in  the  minds  of 
many  steam  users  appears  to  be  that  of  mistrust  in  the  principle 
and  effect  of  water  tube  boilers.  It  is  not  what  their  fathers  used, 
neither  does  their  local  boiler  maker  approve  of  them,  a  negative 
premise  naturally  calling  for  a  negative  conclusion. 

Why  are  not  water  tube  boilers  in  more  general  use?  Because, 
as  was  explained  in  a  discussion  of  the  subject  by  the  American 
Society  of  Mechanical  Engineers,  they  require  a  high  class  of  en- 
gineering to  make  them  successful.  The  plain  cylinder  is  an  easy 
thing  to  make.  It  requires  little  skill  to  rivet  sheets  into  a 
cylinder,  build  a  fire  under  it,  and  call  it  a  boiler  ;  and  because  it 
is  easy  and  anyone  can  make  such  a  boiler,  bec.iuse  it  requires  no 
special  engineering,  they  have  been  made,  and  are  still  made,  to 
a  very  large  extent.  The  water  tube  boiler,  on  the  other  hand, 
requires  much  more  skill  in  order  to  make  it  successful,  a  fact 
proven  by  the  great  number  of  failures  in  that  line. 

Water  tube  boilers  are  not  new.  From  the  earliest  days  there 
have  been  those  who  recognized  their  advantages,  and  in  modern 
practice  to  refuse  them  equal  consideration  with  the  best  known 
mechanical  appliances  of  other  types,  is  only  pardonable  on  the 
ground  of  ignorance  or  injustice. 

I  was  greatly  amused  recently  to  find  in  a  so-called  engineering 
journal,  the  following  item  of  news  : — 

"At  Davenport,  la.,  the  old  battery  of  four  boilers  at  the 
Arsenal  is  being  replaced  by  two  boilers  of  novel  construction  in 
that  region.  The  new  boilers  are  200  h.p.  each,  and  instead  of 
the  heat  passing  through  tubes  surrounded  by  water,  as  in  the 
ordinary  boiler,  the  process  is  reversed,  and  the  water  in  pipes 
passes  through  a  current  of  hot  air,  thus  giving  a  greater  heating 
surface  and  insuring  the  greatest  safety." 

Plainly  these  are  nothing  more  or  less  than  our  ordinary  water 
tube  boilers,  and  it  is  quite  evident  that  the  author  of  that  item 
gauges  the  progress  of  this  world  by  the  developments  on  the 
little  rock  island  in  the  Mississippi,  occupied  by  the  United  States 
Arsenal. 

Contrast  with  this  another  item  of  news  in  the  Youths  Compan- 
ion, to  which  my  nine-year  old  boy  called  my  attention  only  a  few 
days  ago.    It  read  as  follows  : — 

"An  interesting  discovery  has  recently  been  made  in  the 
Museum  at  Naples,  where  the  works  of  art  and  utensils  found  in 
the  buried  city  of  Pompeii  are  preserved.  Careful  inspection  of 
one  of  the  ancient  copper  vase-shaped  vessels  there,  has  shown 
that  it  is  in  reality  a  tubular  boiler.  That  this  form  of  boiler 
should  have  been  known  to  the  Romans  two  thousand  years  ago 
is  somewhat  remarkable.  For  just  what  purpose  it  was  used  is 
not  known,  but  the  boiler  is  well-constructed  and  contains  five 
tubes  running  across  a  central  fire-box,  and  so  arranged  as  to 
permit  the  water  surrounding  the  fire-box  to  circulate  through 
them  in  a  continuous  current.  The  soldering  of  the  tubes  was  so 
skilfully  done  that  it  remains  intact  to-day,  and  the  cover  of  the 
boiler  closes  hermetically.  The  entire  height  of  the  machine, 
which,  as  remarked  above,  is  shaped  like  a  vase  with  two  side 
handles  and  three  feet,  is  only  about  17  inches.  It  has  been  sug- 
gested that  it  may  have  been  employed  for  distilling  purposes. 
However  that  may  be,  its  preservation  under  the  ashes  of  V'esuvius 
proves  that  tubular  boilers  are  not  altogether  a  product  of  modern 
invention." 

No  doubt  you  have  all  read  Lord  Lytton's  account  of  the  last 
days  of  Pompeii,  and  recall  his  description  of  the  wonderful  therme 
or  baths,  which  formed  so  prominent  a  feature  of  every  Roman 
city  during  the  first  centur)-.  Possibly  this  ancient  boiler  was  de- 
signed by  one  of  those  bright  Roman  or  Grecian  mechanics 
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for  heating  the  water  for    the    Sudatoreum    or   warm  baths. 

We  find  it  duplicated  almost  exactly  in  the  Galloway  water 
tubes  of  the  present  day,  and  I  have  no  doubt  if  we  could  follow 
up  this  investigation  of  ancient  boilers,  we  would  find  the  know- 
lodge  possessed  by  the  ancient  Greeks  and  Romans  was  not  con- 
fined to  Poetry,  Sculpture  and  Art,  but  that  even  water  tube  boilers 
and  heaters  were  known  to  them. 

The  principle  of  the  Galloway  tube  originated  at  the  time  when 
probably  the  first  steam  boiler  made  in  this  world  was  constructed. 
It  is  not  known  when  the  first  steam  boiler  was  constructed,  but 
the  first  steam  boiler  recorded  was  made  at  least  200  years  before 

the  year  one  of  our 

.■^)/" 

T 

In  a  discussion 
of  various  forms 
of  shell  and  water 
tube  boilers  at  the 
New  York  meet- 
ing of  the  Ameri- 
can Society  of 
Mechanical  En- 
gineers in  t885, 
Mr.  W.  F.  Durfee 
gives  an  illustra- 
tion of  this  very 
unique  boiler, 
copied  from  the 
first  Latin  trans- 
lation of  the  Pneu- 
matics of  Hero  of 
Alexandria,  who 
lived  and  wrote 
about  200  B.C. 

Its  construction 
is  shown  in  Figs. 
216  and  217.  The 
figure  is  copied 
from  the  Latin 
translation  refer- 
red to,  and  repre- 
sents a  perspec- 
tiveelevationof  the 
boiler  and  its  ap- 
pendages, show- 
ing its  internal 
construction  bj' 
dotted  lines.  The 
second  figure  {217) 
was  drawn  by  Mr. 
Durfee  to  facili- 
tate explanation  ; 
it  shows  a  hori- 
zontal section  of 
Fig.  216  taken 
just  below  the  top. 

The  apparatus 
consists  of  a  ver- 
tical cylindrical 
shell,  whose  ends 

are  closed  by  heads,  through  the  centre  of  which  passes  a  ver- 
tical cylindrical  flue,  D,  whose  upper  end  is  provided  with  grates 
for  the  support  of  the  fire,  Z,  the  hot  gases  from  which  passed 
downward  through  the  flue.  The  space  between  the  flue  and 
shell  is  divided  by  diaphragms  into  three  unequal  compartments, 
A,  B,  C,  in  the  first  of  which  steam  is  generated,  the  others  being 
simply  reservoirs  of  hot  water.  The  central  flue,  D,  is  crossed 
by  three  cylindrical  tubes,  H,  F,  E,  the  tubes,  H,  F,  connecting 
the  hot  water  spaces,  B,  C,  act  in  the  same  wa}'  as  the  Galloway- 
tubes,  now  in  common  use,  but  the  bottom  tube  is  closed  at  the 
end,  E,  its  opposite  end  opening  into  the  smallest  or  steam  com- 
partment, A.  The  compartment,  B,  is  provided  with  a  funnel,  S, 
whose  tube  extends  nearly  to  the  bottom  of  the  boiler  ;  and  also 
with  a  safety  tube,  V,  whose  curved  upper  end  is  immediatelv 
above  the  funnel,  S.  The  compartment,  C,  has  a  cock,  X,  from 
which  the  water  is  drawn.  The  compartment,  .A,  has  within  it  a 
three-waj-  cock,  I,  the  three  disch;irge  pipes  of  which  are  con- 
nected with  the  goose-neck  blow  i>ipe,  G,  the  triton,  T,  .-md  the 
singing-bird,  P,  respectively.  'IMie  threo-way  coi-k,  I,  is  operated 
by  a  cross-haiidle,  O,  and  the  upper  end  of  ils  plug-  has  gradua- 
tions which,  when  brought  opposite  an  index  mark  on  the  shell 
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of  the  cock,  determine  which  of  the  three  discharge  pipes  shall  re- 
ceive the  steam  generated  in  compartment  A. 

The  principal  function  of  this  apparatus  was  to  furnish  hot 
water,  and  it  is  so  contrived  that  it  is  impossible  to  draw  any  con- 
siderable amount  of  hot  water  from  the  cock  N,  without  putting 
in  an  equal  quantity  of  cold  in  the  funnel  S.  In  order  to  put  this 
apparatus  at  work,  the  compartments  B  and  C  were  filled  with 
water  to  a  level  above  the  upper  water  tube  H,  by  means  of  the 
funnel  S.  The  goose-neck  G  was  then  removed  and  water  poured 
into  the  compartment  A,  sufficient  to  fill  it  nearly  to  the  lower 
end  of  tlie  three-way  cock  I.  The  fire  was  then  lighted,  and  as 
soon  as  steam  manifested  itself,  the  goose-neck  G  was  returned 
to  its  socket  and  placed  in  such  a  position  that  the  fire  Z  was 
blown  by  the  issuing  steam.  The  three-way  cock  I  could  be 
turned  by  its  handle  O,  so  that  the  steam  would  cause  the  triton 
T  to  sound  his  trumpet,  or  the  bird  P  to  warble,  and  thus  announce 
to  interested  parties  that  the  water  was  "boiling  hot."  In  case 
any  steam  generated  in  the  compartments  B  and  C,  it  found  an 
exit  through  the  safety-pipe  V,  and  any  entrained  water  re-entered 
the  boiler  through  the  funnel  S.  In  case  it  was  desired  to  draw 
hot  water  in  any  great  quantity  from  the  cock  N,  it  was  necessary 
to  supply  an  equal  quantity  of  cold  water  through  the  funnel  S, 
this  requirement  insuring  a  constant  volume  of  water  in  the  boiler. 

But  I  need  not  weary  you  with  ancient  history.  It  may  satisfy 
our  curiosity  and  lend  some  additional  color  to  Solomon's  proverb 
that  "  There  is  nothing  new  under  the  sun,"  yet  we  cannot  expect 
ancient  Greece  or  Rome  to  furnish  models  for  our  boiler  makers 
of  to-day.  Only  by  comparison  do  we  really  begin  to  appreciate 
the  vast  changes  by  which  the  engineering  talent  of  to-day  is 
taxed  to  its  utmost  to  produce  machinery  and  appliances  which 
will  accomplish  the  greatest  amount  of  work  for  the  longest 
period,  with  the  least  expenditure  of  effort.  Steam  boilers  per- 
haps have  not  attained  that  degree  of  perfection  usually  accorded 
to  the  steam  engine,  yet  when  we  note  the  progress  which  has 
really  been  made,  and  realize  how  close  we  have  approached  to 
the  theoretically  perfect  boiler,  we  have  great  cause  to  feel  en- 
cour.aged. 

Of  the  two  hundred  and  sixty  odd  boilers  recorded  in  Mr.  Bell's 
most  valuable  Directory  of  Canadian  Mining  Industries,  30%  or 
5,400  h.p.  are  of  the  water  tube  type,  and  50%  or  9,000  h.p.  are 
shell  boilers,  leaving  20%  or  3,600  h.p.  unclassified. 

Since  practically  all  of  the  above  water  tube  boilers  have  been 
installed  within  the  past  ten  years,  we  can  safely  infer  that  in  the 
mining  trade  at  least,  more  horse-power  of  water  tube  boilers  are 
now  sold  each  year,  than  all  the  other  types  combined. 

There  is  no  better  evidence  of  the  survival  of  the  fittest  in 
rhodern  boiler  practice,  than  a  comparison  of  the  various  types 
exhibited  at  the  Centennial  Exhibition  of  1876,  with  those  shown 
at  the  World's  Fair,  17  years  later.  At  the  Centennial  there  were 
exhibited  14  different  types  of  boilers,  of  which  two  were  cast  iron 
sectional,  four  were  shell  or  tubular  boilers,  two  were  shell  boilers 
with  water  tubes  crossing  internal  fire  tubes,  while  seven  were  ex. 
clusively  water  tube  boilers.  Of  the  whole  number  exhibited  at 
the  Centennial,  but  one,  the  Babcock  &  Wilcox,  reappeared  in  its 
original  form  at  the  World's  Fair  in  1893.  Of  the  fifty-two  boilers 
exhibited  in  the  main  boiler  room  at  the  World's  Fair,  all  were  of 
the  water  tube  type,  while  thirty-one  of  them  were  distinct  copies 
of  the  original  boiler  patented  by  Stephen  Wilcox  in  1856,  just 
forty  years  ago. 

THE  PERFECT  BOILER. 

What  really  constitutes  a  perfect  boiler?  Mr.  George  H.  Bab- 
cock in  his  life-time  undertook  to  formulate  the  twelve  fundamental 
principles  upon  which  it  should  be  built.  It  was  about  twenty 
years  ago  that  his  formulas  were  first  published,  yet  those  same 
principles  still  live,  and  are  looked  upon  to-day  as  the  acme  of 
scientific  boiler  construction.  I  need  not  repeat  them  here  ;  they 
have  long  occupied  a  prominent  page  in  the  Babcock  &  Wilcox 
Co. 's  book  "Steam."  But  rarely  do  we  find  so  much  truth  in  so 
few  words. 

Few  boilers  (here  are  entirely  devoid  of  all  good  talking  points, 
but  do  not  be  satisfied  with  a  boiler  simply  because  it  is  made  of 
good  materials  and  workmanship,  or  because  it  has  a  mud  drum, 
or  because  it  has  large  water  and  steam  capacity,  or  because  it 
has  a  large  disengaging  surface,  or  because  it  has  a  good  circula- 
tion, or  because  it  is  built  in  sections  and  is  therefore  safe  in  the 
event  of  explosion,  or  because  it  is  able  to  withstand  high  pres- 
sure and  unequal  expansion,  and  has  its  joints  protected  from  the 
fire,  or  because  the  furnace  is  provided  with  chambers  for  the  ! 
proper  combustion  of  the  gases,  or  because  (he  heating  surface  is  | 
composed  of  thin  metal  so  arranged  that  the  hot  gases  will  cross  j 
it  at  right  angles,  and  only  leave  it  when  the  greatest  possible  ™ 


heat  is  extracted  from  them,  or  because  it  will  work  up  to  or  over 
its  full  rated  capacity  with  the  highest  economy,  or  because  it  is 
fitted  with  the  best  quality  gauges  and  fittings.  Each  of  these 
qualities  add  greatly  to  the  value  of  a  steam  boiler,  but  that  one 
is  best  which  combines  the  greatest  number  of  such  qualities,  and 
therefore  proves  the  best  investment  independent  of  first  cost. 

Messrs.  Galloways,  Ltd.,  of  Manchester,  Eng.,  illustrate  on  "page 
94  of  their  late  catalogue,  what  they  are  pleased  to  designate  as 
their  "  Manchester  Boiler,"  but  which  is  in  reality  a  reproduction 
of  the  ordinary  inclined  water  tube  boi'er,  built  by  so  many  manu. 
facturcrs  of  to-day.  In  explanation  of  this  marked  deviation  from 
the  Galloway,  Lancashire,  and  Cornish  boilers  which  they  have 
been  building  for  so  many  years,  Messrs.  Galloways,  Ltd.,  say: — 

"  For  ordinary  pressures  the  Galloways  boiler  possesses  great 
advantages,  but  beyond  that,  cylindrical  boilers  are  frequently  of 
large  diameter,  necessitating  extremelj'  heavy  plates,  and  although 
for  marine  practice  this  is  carried  out,  yet  for  situations  where  the 
conditions  are  less  rigid,  it  is  advisable  to  have  a  boiler  more 
suited  to  the  requirements  of  the  case. 

"In  addition  to  this,  where  transport  of  large  pieces  is  difficult, 
the  Manchester  boiler  offers  considerable  advantages,  as  the 
largest  piece  is  the  upper  vessel,  which  rarely  exceeds  five  feet  in 
diameter,  twenty  feet  in  length,  and  four  tons  in  weight,  the  tube 
rods  and  boxes  being  separate.  It  will  be  seen  that  all  the  tubes 
are  inserted  into  one  water  box  or  chamber  at  each  end,  the  front 
one  connected  to  the  upper  vessel  by  a  wide  neck,  and  the  back 
chamber  by  a  large  circular  connection,  by  which  means  an  even 
circulation  is  kept  up.  The  boiler  is  fin  ther  provided  with  an  in- 
ternal arrangement  in  the  upper  vessel  for  separating  the  steam 
from  the  water,  thus  preventing  priming  and  its  attendant  evils. 
This  arrangement  of  boiler  has  been  largely  adopted  on  the  Con- 
tinent, and  we  anticipate  that  when  its  merits  become  known,  it 
will  be  received  with  great  favor  by  steam  users  requiring  boilers 
for  high  pressure." 

That  is  good;  coming  from  such  an  eminent  authority,  we  can 
only  interpret  their  adoption  of  the  water  tube  principle  as  a  strong 
endorsement  of  the  work  accomplished  by  their  predecessors  in 
that  field  of  engineering.  I  fully  expect,  however,  in  the  next 
issue  of  their  catalogue,  Messrs.  Galloways  will  have  overcome 
their  prejudices  sufficiently  to  limit  the  diameter  of  their  drums  to 
36"  or  42",  and  that  they  will  further  arrange  to  enclose  the  drum 
so  as  to  utilize  its  surface  for  heating  rather  than  condensing. 
Then  they  may  add  to  the  merits  of  their  boiler,  safety  and 
economy. 

I  might  add  that  although  Messrs.  Galloways  are  pleased  to 
limit  the  use  of  their  water  tube  boilers  to  stationary  work,  the 
boilers  of  that  type  are  just  now  making  tremendous  strides  in  the 
race  for  supremacy  in  marine  practice. 

As  an  example  in  proof  of  this  statement  I  might  refer  to  the 
steamers  Turret  Cape  and  Turret  Crown,  which  have  just  closed 
a  very  successful  season  in  the  coal  carrying  trade  between 
Sydney  and  Montreal.  From  their  lessees  the  Dominion  Coal  Co., 
I  learn  that  the  two  steamers  have  a  combined  record  of  27  trips, 
extending  over  a  period  of  44  weeks,  during  which  time  they 
brought  66,981  tons  of  coal  into  this  port.  To  this  total  should  be 
added  11,700  tons  for  short  cargoes,  made  necessary  by  the  very 
low  water  in  the  river  and  canal,  which  difficulty  prevailed 
through  all  of  last  season.  Had  there  been  a  sufficient  depth  of 
water,  both  steamers  could  just  have  easily  have  brought  in  a  full 
cargo  each  trip. 

The  actual  carrymg  capacity  of  each  of  the  Turret  boats  is 
3,000  tons.  They  are  fitted  with  water  tube  marine  boilers,  2,200 
square  feet  of  heating  surface  being  the  total  for  each  boat. 
They  have  been  kept  in  continual  service  right  through  the  season, 
and  the  captain's  log  shows  a  clean  record  for  the  boilers. 

Many  other  and  larger  steamers  fitted  with  water  tube  boilers 
have  gone  into  commission  during  the  past  few  months,  and  in 
every  case  the  boilers  have  given  the  greatest  satisfaction. 

CAPACITY. 

The  term  "Horse  Power"  is  one  which  admits  of  a  wide  inter- 
pretation, being  little  understood  by  some  and  often  misapplied  by 
others.  Originally  used  as  a  unit  of  capacity  by  James  Watt,  and 
supposed  to  be  the  average  amount  of  work  performed  by  a  good 
strong  English  cart  horse,  its  value  is  33,000  lbs.  raised  one  foot 
high  per  minute.  It  may  be  expressed  in  any  equivalent  of  this 
unit  as  one  pound,  raised  33,000  feet  high  per  minute.  At  best  this 
is  but  an  arbitrary  unit,  since  the  actual  value  of  a  horse-power  de- 
pends, as  a  Yankee  boiler  maker  has  very  aptly  expressed  it,  upon 
the  size  of  the  horse.  The  evolution  of  the  term  "horse-power  "  as 
applied  to  steam  boilers,  has  been  gradual  but  not  the  less  marked. 
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Prior  to  the  advent  of  Lonipoiind  and  triple-expansion  eng'ines, 
it  was  always  customary  to  calculate  the  steam  consimiption  of 
the  ordinary  slide  valve  engines  then  in  most  common  use,  at  the 
rate  of  one  cubic  foot  of  water  per  hour,  or  say  62^  lt)s.  P'or  in- 
stance, a  10  h.p.  engine  would  require  a  boiler  capable  of  evapor- 
ating 625  Itis.  of  water  per  hour.  In  general  practice  it  was  found 
boilers  of  different  types  of  construe! ion  varied  in  evaporative 
capacity  according  to  the  efficiency  of  their  total  heating  surface, 
the  amount  required  per  h.p.  averaging  about  as  follows: — For 
plain  cylinder  boilers,  10  square  feet  ;  for  large  flue  boilers,  12 
square  feet;  for  horizontal  and  multitubular  boilers,  75  square  feet. 

Of  late  years  tremendous  strides  have  been  made  in  the  devel- 
opment of  the  steam  engine,  so  that  instead  of  one  cubic  foot  of 
water,  or  62  lbs.  steam  consumption  per  h.p.  per  hour,  the 
modern  engine  builder  knows  that  he  must  develop  a  horse-power 
with  less  than  30  lbs.  of  steam  for  simple  non-condensing  engines, 
and  from  that  down  to  13  lbs.  or  less  for  triple  expansion  conden- 
sing engines,  depending  upon  the  size  of  plant  and  number  of 
cylinder  expansions. 

Here  then  arises  a  serious  complication  in  the  determination  of 
horse-power.  Shall  it  be  a  large  or  a  small  horse?  The  prospec- 
tive purchaser  should  consider  this  matter  carefully,  and  demand 
that  all  tenders  must  state  specifically  the  actual  evaporative 
capacity  of  boilers  to  be  purchased,  to  be  determined  if  necessary 
by  a  practical  test.  The  American  Society  of  Mechanical  Engi- 
neers has  very  properly  solved  this  problem  by  the  favorable  con- 
sideration of  its  Special  Committee's  report  at  the  New  York  meet- 
ing in  1885,  whereby  the  equivalent  evaporation  of  3oIbs.  of  water 
from  a  temperature  ot  100°  Fah.  into  steam  at  70  lbs.  pressure,  is 
fixed  as  a  boiler  horse-power. 

American  manufacturers  generally  have  adopted  this  standard, 
and  while  they  may  differ  in  the  number  of  square  feet  of  heating 
surface  they  al;ow  for  developing  a  horse-power,  there  is  no  longer 
any  doubt  as  to  the  size  of  the  horse. 

I  cannot  leave  the  subject  of  horse-power  capacity  without  first 
making  a  strong  appeal  for  a  more  uniform  rating  of  boilers,  a  rat- 
ing which  has  some  tangible  basis.  Not  until  you  are  able  to  com- 
pare boilers  by  the  actual  number  of  square  feet  of  effective  heat- 
ing surface  they  contain,  or  the  actual  number  of  pounds  of  water 
they  will  evaporate  under  ordinary  working  conditions,  can  you 
judge  whether  one  boiler  is  cheaper  than  another. 

I  confess  I  was  greatly  shocked  only  a  few  days  ago,  to  hear 
the  admission  of  a  fire-tube  boiler  man,  that  he  only  figured  the 
upper  half  of  his  tubes  as  effective  heating  surface.  I  shall  al- 
ways remember  him  as  an  honest  man  of  good  sense.  There  is  no 
question  but  that  fire  tubes  and  shell  plates  exposed  to  the  direct 
action  of  hot  gases,  form  very  efficient  heating  surfaces  when 
they  are  clean,  but  who  is  there  who  will  claim  the  possibility  of 
keeping  such  surface  constantly  clean  while  the  boiler  is  in  active 
service. 

Effective  heating  surface  is  that  which  receives  the  direct  con- 
tact of  the  hot  flame  or  gases  and  continues  to  do  so  without  in- 
terruption from  soot,  or  interference  by  close  furnace  walls,  or 
baffle  plates.  This  is  the  proper  basis  upon  which  to  purchase 
your  boiler,  other  conditions  of  course  being  equal. 

SAFETY. 

I  have  been  asked  why  a  water-tube  boiler  is  necessarily  a 
safety  boiler.  It  is  not  necessarily  a  safety  boiler ;  in  fact  I 
could  name  a  number  of  water-tube  boilers  which  are  safe  in 
name  only.  Certainly  a  boiler  with  very  wide  flat  stayed  sur- 
faces, enclosing  chambers  receiving  the  combined  circulation  of 
all  the  tubes,  should  not  be  considered  a  safety  boiler.  Stay 
bolts  and  braces  at  best  are  a  constant  menace  to  safety,  since 
they  are  usually  located  in  inaccessible  places,  difficult  to  inspect 
and  repair.  But  the  principal  objection  appears  to  be  the  impos- 
sibility of  providing  braces  which  brace  at  the  proper  moment. 
How  is  it  possible  to  assemble  a  number  of  pieces  of  metal,  all  of 
different  sizes  and  shapes,  and  subject  to  greatly  varying  temper- 
atures, and  expect  them  to  expand,  contract,  and  remain  uniform- 
ly tight  at  all  times  ?  But  it  is  to  be  regretted  that  in  defending 
the  principle  of  water-tube  boilers,  there  are  other  weaknesses  to 
apologize  for  than  braces  and  stays.  There  are  those  with  tubes 
closed  at  one  or  both  ends,  the  aggregation  of  pipe  and  fittings, 
and  the  bent  tube  monstrosities,  so  aptly  described  in  a  recent 
publication  called  "  Facts,"  all  more  or  less  dangerous  because 
they  cannot  be  cleaned. 

That  a  boiler  can  be  made  so  as  to  be  practically  safe  from  ex- 
plosion is  a  demonstrated  fact,  of  which  no  one  at  all  acquainted 
with  modern  engineering  has  any  doubt.  Of  this  class  of  boilers 
the  Babcock  &  Wilcox  is  a  pre-eminent  example  from  the  length 


of  time  which  it  has  been  upon  the  market,  and  the  large  number 
which  have  been  for  years  in  use  under  all  sorts  of  circumstances 
and  conditions,  and  under  all  kinds  of  management,  without  a 
single  instance  of  disastrous  explosion. 

The  Habcock  &  Wilcox  water  tube  boiler  has  all  the  elements 
of  safety,  in  connection  with  its  other  characteristics  of  economy, 
durability,  accessability,  etc.  Being  composed  of  wrought  iron 
tubes  and  a  drum  of  comparatively  small  diameter,  it  has  a  great 
excess  of  strength  over  any  pressure  which  it  is  desirable  to  use. 
As  the  rapid  circulation  of  the  water  insures  equal  temperature  in 
all  parts,  the  strains  due  to  unequal  expansion  cannot  occur  to  de- 
teriorate its  strength.  The  construction  of  the  boiler,  moreover, 
is  such  that,  should  unequal  expansion  occur  under  extraordinary 
circumstances,  no  objectionable  strain  can  be  caused  thereby, 
ample  elasticity  being  provided  for  that  purpose  in  the  method  of 
construction. 

In  this  boiler,  so  powerful  is  the  circulation,  that  as  long  as 
there  is  sufficient  water  to  about  half  fill  the  tubes,  a  rapid  current 
flows  through  the  whole  boiler,  but  if  the  tubes  should  finally  get 
almost  empty,  the  circulation  then  ceases,  and  the  boiler  might 
burn  and  give  out.  By  that  time,  however,  it  is  so  nearly  empty 
as  to  be  incapable  of  harm  if  ruptured. 

Its  successful  record  of  over  twenty-five  years  proves  that  by 
the  application  of  correct  principles,  the  use  of  proper  care  and 
good  material  in  construction,  a  boiler  can  be  made  so  as  to  be 
in  fact,  as  well  as  in  name,  a  "safety  boiler." 


CANADIAN  ELECTRICAL  ASSOCL\TION. 

The  Executive  Committee  of  the  above  Association  met  in  Toronto 
on  the  1 6th  of  January  to  discuss  preliminaries  in  connection  with  the 
arrangements  for  the  convention  which  is  to  take  place  in  that  city  in 
June  next.  Several  sub-committees  were  appointed  to  fuither  these  ar- 
rangements, and  report  to  the  Execufive  at  another  meeting  to  be  held 
shortly. 

Subjects  upon  which  it  would  be  desirable  to  have  papers  were  con- 
sidered, and  a  selection  made.  An  invitation  has  been  extended  to  a 
number  of  qualified  persons  to  furnish  papers  on  these  selected  subjects, 
and  from  the  majority  the  Secretary  has  already  received  favorable  re- 
sponses. 

Judging  by  these  favorable  mitiatory  proceedings,  and  taking  into 
consideration  the  fact  that  the  convention  is  to  be  held  in  the  Queen 
City  of  the  West,  in  the  locality  of  which  a  large  proportion  of  the  mem- 
bers of  the  Association  reside,  and  at  the  most  favorable  season  of  the 
year,  there  is  reason  to  anticipate  that  great  success  will  crown  the 
event. 

In  the  interim  before  the  convention,  every  person  connected  with  or 
interested  in  the  electrical  interests  of  Canada,  who  is  not  already  a 
member  of  the  Canadian  Electrical  Association,  should  connect  himself 
with  the  organization.  This  especially  applies  to  persons  connected 
with  the  electric  lighting  industry,  for  reasons  which  have  recently  been 
mentioned  in  these  columns. 


TRADE  NOTES. 

Attention  is  called  to  the  advertisement  of  Messrs.  Ahearn  &  Soper, 
in  another  colunm,  offering  for  sale  second-hand  machinery. 

The  Royal  Electric  Co.  have  just  completed  the  installation  of  a  30  - 
k.w.  "S.K.C."  two-phase  generator,  for  the  Glenwilliams  Electric 
Light  Co.,  at  Georgetown,  Ont. 

The  Ottawa  Carbon  Co.  advise  us  that  they  are  turning  out  20,000 
carbons  per  day,  and  have  orders  in  hand  at  present  sufficient  to  keep 
their  works  employed  until  May  next. 

The  Packard  Electric  Co.,  of  St.  Catharines,  Ont.,  have  opened  an 
electrical  repair  department  in  connection  with  their  works.  They  are 
making  a  specialty  of  re-winding  street  railway  armatures  and  trans- 
formers, and  already  have  several  orders  on  hand. 

John  W.  Skinner,  of  Mitchell,  Ont.,  advises  us  that  he  sold  during 
the  month  of  January,  seven  electric  motors  and  two  lighting  plants. 
Mr.  Skinner  has  had  a  large  experience,  having  installed,  perhaps,  as 
many  plants  of  different  systems  as  any  man  in  the  businesss. 

The  Power  Rope  and  Belting  Co.,  of  St.  Catharines,  Ont.,  has  been 
incorporated,  to  manufacture  belting  by  a  new  process,  under  patents 
granted  to  Mr.  H.  Ellis.    The  capital  stock  is  $20,000,  and  the  pro-  ' 
moters  are  :    J.  W.  Coy,  Harry  Eliis,  H.  Flummerfelt,  F.  Coy,  all  of 
St.  Catharines,  and  L.  Raymond,  of  Welland. 

Mr.  G.  A.  Powell,  assistant  manager  of  the  Packard  Electric  Co., 
St.  Catharines,  Ont.,  informs  us  that  his  Company  were  appointed  in 
October  last,  Canadian  agents  for  the  Bryant  Electric  Co.,  of  Bridge- 
port, Conn.,  manufacturers  of  electrical  specialties,  and  the  R.  Thonuis 
&  Sons  Co.,  of  East  Liverpool,  Ohio,  porcelain  manufacturers 
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BRANTFORD  ELECTRIC  RAILWAY. 

This  road  is  principally  owned  and  operated  by  the 
Canadian  General  Electric  Co.,  and  has  been  in  opera- 
tion as  an  electric  road  since  31st  of  March,  1893.  The 
officers  are  well-known  financial  railroad  and  electric 
men,  viz.:  Pres.,  Frederic  Nicholls  ;  Vice-Pres.,  H.  P. 
Dwight  ;    Sec'y.-Treas.,   W.   S.   Andrews;   Board  of 


Brantford  Electric  Railway — Mohawk  Park. 


Directors,  Robt.  Jaflfray,  Hugh  Ryan,  Geo.  A.  Cox,  W. 
R.  Brock  and  Thos.  Long.  The  road  is  under  the 
management  of  Mr.  Jas.  T.  Madden  who  has  been  in 
the  railroad  business  for  a  number  of  years  having  held 
a  responsible  position  with  the  C.  P.  R.  in  connection 
with  the  construction  of  their  line  between  Sudbury  and 
Sault  Ste.  Marie.  Mr.  Madden  is  ably  assisted  in  the 
management  by  his  accountant,  Mr.  Jno.  Murrode. 

The  Indian  City,  with  the  Grand  River  bending  round 
it,  the  picturesque  scenery  on  its  banks,  and  Mohawk 
Park,  through  which  it  flows,  delights  even  the  traveller 
who  has  climbed  mountains,  travelled  through  rocky 
Muskoka  or  languished  in  the  salty  breezes  of  the  sea- 
side, to  come  and  spend  a  few  months  in  this  pretty 
town  with  its  hospitable  people. 

Much  of  Brantford's  popularity  as  a  summer  resort  is 
due  to  the  Brantford  Street  Railway  Co.  Last  spring 
they  purchased  Mohawk  Park  -on  which  they  have 
already  spent  $12,000 — one  of  the  most  delightful  spots 
in  Canada.  It  comprises  42  acres,  in  which  is  an  arti- 
ficial lake.  They  cleaned  the  park  up,  built  a  quarter- 
mile  bicycle  board  track,  sodded  the  centre  and  erected 
a  grand-stand  capable  of  seating  1,500  persons,  and  a 
bleacher  of  750  .seating  capacity.  The  track  is  sur- 
rounded with  trees.  Ten  arc  lights  light  up  the  track 
at  night  where  large  crowds  assemble  in  the  evening  to 
witness  the  bicycle  races'    Fifteen  arc  liglils  are  scat- 


tered through  the  woods  and  on  the  edge  of  the  lake. 
A  large  pavilion  and  casino  were  erected  during  the 
summer.  A  band  plays  there  three  nights  a  week,  and 
a  hungry  or  thirsty  soul  can  eat  or  drink  to  the  strains 
of  Sousa's  latest  production,  surrounded  by  400  colored 
incandescent  lights.  The  casino  and  pavilion  thus 
illuminated  present  a  very  pleasing  night  effect  from  the 
lake. 

The  lake  is  a  mile  and  a  half  in  length  by  a  mile  in 
width  supplied  with  water  from  the  Grand  River.  The 
company  propose  to  dam  up  the  ravine  in  the  park  and 
allow  the  water  to  run  through  the  ravine  and  over  the 
dam.  Behind  the  waterfall  will  be  varied  colored 
incandescent  lights  which  at  night  will  give  a  very 
pleasing  effect.  Bicycle  boats  and  canoes  are  for  hire, 
or  you  can  step  into  your  canoe  at  Oxford  street  bridge, 
and  paddle  twelve  miles  down  the  river,  when  you  find 
yourself  in  Mohawk  Park  lake,  only  two  miles  from  home, 
as  the  river  is  so  crooked.  You  leave  your  canoe  there, 
see  the  sights  and  take  the  street  car  back  to  the  city. 
The  Hamilton  road  leads  from  the  cit}'  to  Mohawk  Park, 
and  in  one  place  there  is  a  steep  grade  on  which  is  a 
switch,  but  only  one  trolley  wire,  which  is  used  for  the 
car  going-  up  the  grade  on  its  way  to  the  park.  As  the 
grade  is  steep  the  down  car  does  not  need  a  trolley  wire 
on  the  down  trip.  As  it  shoots  down  the  grade  the 
lights  go  out,  and  this  spot  has  come  to  be  called  "  the 
tunnel."  Mr.  Madden  has  instructed  his  conductors  to 
acquaint  the  passengers  of  its  existence  before  they 
come  to  it,  so  that  they  may  be  prepared.  The  young 
people  like  "  the  tunnel." 

The  park  was  opened  on  the  24th  of  May,  and  on 
that  date  a  railroad  men's  pic-nic  came  to  town.  The 
company  collected  on  this  inaugural  day  18,000  fares. 
As  a  money  maker  no  park  can  beat  Mohawk  Park. 

On  the  eight  and  one-half  miles  of  single  track  twelve 
cars  run  in  the  summer  time,  but  in  winter  not  so  much 
service  is  required.    The  "T"  rail  is  used  exclusively, 


RRANTKOun  Electric  Railway — 1'ower  Station. 


six  miles  weighing  30  lbs.  and  the  balance  60  lbs.  ;  any 
new  rails  will  be  60  lbs.  in  weight. 

The  centre  of  the  system  is  at  the  corner  of  Colborne 
and  Market  streets  from  which  all  the  lines  radiate. 
The  main  lino  runs  east  on  Colborne,  with  a  belt  line 
around  the  eastern  wards,  via  Alfred,  Nelson,  Brock 
and  Arlhur  streets  and  Park  ave.,  back  west  on  Col- 
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borne  to  Brant  ave. ,  then  north  to  the  Institute  for  the 
Blind.     Three  cars  cover  this  route. 

The  second  line  runs  from  the  G.  T.  R.  depot  down 
Market  street  to  the  Kerby  House  on  Colborne  street 
making  connections  with  all  G.  T.  R.  trains.  As  the 
distance  is  so  short  only  one  car  is  necessary  on  this 
route. 

The  third  line  terminates  in  West  Brantford  at  one 
end  and  in  Eagle  Place,  a  southern  suburb  of  Brantford, 
at  the  other.     It's  course  is  on  Oxford  street  in  West 


Brantford  Electric  Railway — Mohawk  Park. 

Brantford,  to  Colborne  street,  then  to  Market  street, 
south  on  Market  street  to  Core  street,  Core  street  to 
Cockshutt  road,  to  Eagle  Place.  Two  cars  cover  this 
route. 

The  fourth  line  (operated  only  in  summer)  with  six 
cars  runs  east  on  Colborne  street  from  Market  street  to 
the  Hamilton  road,  thence  to  Mohawk  Park. 

It  took  a  great  deal  of  persuasion  by  the  company  to 
induce  the  Council  to  allow  them  to  lay  their  track  on 
Colborne  street  from  Alfred  to  Brock,  a  distance  of 
three  blocks,  saving  them  the  journey  round  the  belt 
line  on  their  way  to  Mohawk  Park.  After  much  con- 
tention the  Council  gave  in,  and  the  company  therefore 
save  a  half  a  mile  by  a  direct  route  to  the  park. 

THE   POWER  HOUSE. 

In  keeping  with  the  general  excellence  of  the  road  is 
the  power  house,  situated  on  Colborne  street,  near  the 
G.  T.  R.  tracks.  The  soil  is  something  akin  to  quick- 
sand and  the  foundation  is  sunk  to  a  great  depth.  The 
reason  of  building  here  was  that  a  stream  ran  through 
the  property  which  affords  a  supply  of  water  for  con- 
densing. The  power  station  is  a  two-storey  brick 
edifice  with  the  top  storey  floor  on  a  level  with  the 
street.  In  the  annex  of  40x40  ft.  are  the  boilers  and 
fuel.  The  main  part  is  80x50  ft.,  and  the  top  storey  is 
used  for  the  general  offices,  waiting  rooms,  car  storage 
and  repair  shops.  In  the  basement  of  ground  floor  are 
the  repair  pits  and  lavatories,  taking  up  the  froijt  part, 
while  the  rest  of  the  building,  62x50  ft.,  comprises  the 
engine  and  dynamo  room. 

The  company  do  a  good  incandescent  lighting  busi- 
ness. Besides  their  railway  machines,  they  have  three 
alternators.  The  railway  generators  are  two  No.  32^ 
300  h.p.  C.  G.  E.  machines,  and  the  alternators  are  : 
one  1,000  light  C.  G.  E.  and  two  750  light  C.  G.  E. 
machines  with  exciter.  A  25  light  "Wood"  arc 
machine  supplies  the  company  with  light  for  private 
purposes.     The  machines  run  from  a  line  of  shafting 


extending  the  full  length  of  the  room,  having  two 
(ioldic  &  McCulloch  clutch  couplings  attached. 
Power  is  supplied  by  two  "  Wheelock "  condensing 
engines  of  150  h.p.  each.  From  the  boiler  room  steam 
is  supplied  from  two  Waterous  and  one  Doty  boiler  of 
150  h.p.  each.  The  fuel  used  is  Reynoldsville  slack. 
Mr.  D.  C.  Thomas  is  the  chief  engineer  and  is  a  young 
mechanic  of  great  promise.  An  engineer  and  fireman 
are  on  for  each  twelve  hour's  run. 

The  wires  are  run  from  the  switch-board  to  the 
ceiling,  thence  up  through  the  tower  on  the  side  to  the 
poles  outside. 

The  switch-board  is  of  wood  panels,  and  the  instru- 
ments are  on  slate  bases.  Mr.  J.  Watts  is  the  electrical 
superintendent  and  has  charge  of  all  the  outside  work. 

Thirty  men  constitute  the  regular  staff,  with  fifteen 
additional  in  the  summer. 

The  company  have  just  issued  a  successful  report, 
and  as  Brantford  grows,  as  she  certainly  will  do,  the 
Brantford  Street  Railway  Co.  will  by  and  bye  take 
rank  with  the  largest  and  most  prosperous  electric 
railway  concerns  of  the  Dominion. 


ANNUAL  MEETINGS. 

OTTAWA   ELECTRIC   RAILWAY  COMPANY. 

The  annual  meeting  of  the  above  company  was  held 
on  the  27th  of  January.  The  reports  presented  covered 
only  a  period  of  seven  months,  owing  to  the  annual 
meeting,  which  was  formerly  held  in  June,  having  been 
changed  to  January. 

The  receipts  from  June  ist  to  December  31st,  were 
$122,694.39  for  car  fares,  and  $5,479.59  from  mail  cars 
and  other  sources — a  total  of  $128,173.98.  The  work- 
ing expenses  of  the  road  were  $73,983.48,  leaving  a  net 
profit  of  $54, 190. 50.  From  this  a  two  per  cent  divi- 
dend was  declared  on  Sept.  2nd,  a  2  per  cent,  dividend 
on  Dec.  2nd,  and  on  January  9th  a  dividend  of      of  2 


Brantford  Elkctric  Rau.wav-  Mohawk  Park. 

per  cent.,  leaving  a  balance  of  $16,166.50  to  be  ap- 
plied to  the  profit  and  loss  jiccount.  2,843,173  passen- 
gers were  carried  during  the  seven  months,  and  the 
wages  paid  out  amounted  to  $45,671.43.  The  assets 
of  the  company  are  valued  at  $985,994.63,  the  profit 
and  loss  account  amounting  to  $57,808.05. 

The  election  of  directors  resulted  as  follows  :  J.  W. 
McRea,  President  ;  W.  Y.  Soper,  Mce-President  ;  T. 
Ahearn,  Managing  Director  ;   G.  P.  Brophy,  W.  Scott, 
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P.  Whelan  and  T.  Workman.  R.  Quinn  was  appointed 
Auditor. 

TORONTO  STREET  RAILWAY  COMPANY. 

The  Toronto  Street  Railway  Company  held  their  an- 
nual meeting  a  fortnight  ago.  Mr.  W.  D.  Matthews, 
a  director  of  the  C.P.R.,  was  appointed  a  director,  and 
at  a  subsequent  meeting  Mr.  Jas.  Ross,  of  Mon- 
treal, was  elected  vice-president  to  fill  the  vacancy  on 
the  board  caused  by  the  resignation  of  Mr.  H.  A.  Ever- 
ett. The  directors  were  voted  the  sum  of  $20,000  for 
their  valuable  services  during  the  past  year. 

The  annual  statement  submitted  showed  a  net  profit 
of  $301,310.30,  as  against  a  net  profit  of  $250,695.18 
for  the  previous  year.  From  the  profits  of  this  year 
two  dividends  at  the  rate  of  i  ^  per  cent,  each  have 
been  declared,  amounting  to  $210,000,  leaving,  after 
the  deduction  of  an  allowance  for  paving  charges 
amounting  to  $60,000,  the  sum  of  $31,310.30  to  be 
carried  forward. 

The  company  has  in  its  treasury,  bonds  amounting  to 
$450,000  available  for  future  use,  notwithstanding  the 
large  expenditures  which  have  been  necessitated  for 
rolling  stock,  car  houses,  etc.  In  the  past  four  years 
the  gross  earnings  have  increased  $172,712.31,  while 
the  operating  expenses  have  decreased  $100,418.50. 
The  assets  of  the  company  are  placed  at  $9,775,511.70. 


of  March.  Mr.  Adam  Rutherford  was  re-appointed 
secretary-treasurer. 

The  new  management,  it  is  said,  propose  to  take 
steps  at  once  to  secure  the  extension  of  the  road  to 
Beamsville,  and  to  make  other  improvements. 


PORTABLE  ELECTRIC  DRILL. 

The  Storey  Motor  and  Tool  Co.,  of  Hamilton,  Can- 
ada, and  Philadelphia,  Pa.,  some  time  ago  put  on  the 
market  a  compact  and  efficient  portable  drill,  which  we 
illustrate  herewith.  This  machine  is  adapted  for  drill- 
ing pig  iron  and  copper  for  test  work,  drilling  rails,  and 
for  various  other  kinds  ot  work.  Owing  to  the  type  of 
the  motor,  which  is  entirely  enclosed,  it  is  suitable  not 
only  for  indoor  work,  but  can  also  be  used  for  outside 
purposes  without  requiring  any  specially  arranged  cov- 
ering for  fire  protection.  The  outfit  complete  consists 
of  motor  and  drill  combined,  together  with  regulating 
rheostat  for  obtaining  desired  speed,  and  a  drum  with 
100  ft.  of  flexible  cord,  all  mounted  on  a  truck,  with  or 
without  rack  for  holding  material  to  be  drilled,  as  de- 
sired. These  machines  drill  in  sizes  up  to  i  )^  inches 
in  steel  and  2  inches  in  cast  iron,  and  are  furnished  with 
both  automatic  and  hand  feeds. 

The  rapid  adoption  of  electricity  in  machine  shops  and 
factories  makes  a  tool  of  this  kind  extremely  useful,  as 


Portable  Electric  Drill,  Manufactured  by  Storey  Motor  and  Tool  Co. 

The  comparative  statement  for  1895  and  1894  is  as  it  can  be  moved  at  will  wherever  it  is  needed.  These 

follows  : —  drills  can  also  be  placed  on  a  table  or  in  any  stationary 

1895.            1894.  position,  and  will  cover  a  large  range  of  work  of  differ- 

Grossearnings.^.^.^.^                          $992,800.80   $958,370.74  ent  classes.    As  an  illustration,  two  of  these  drills  are 

Nef  eamfnjr.^."'^.'                           $502;886 : 04   $44o;663 :  2^  mounted  on  bed-plates,  one  at  each  end  of  a  large  cal- 

Passengers  carried                               23,353,228      22,609,338  lender  roll,  drilling  two  holes  in  flanges  at  the  same  time 

Transfers                                            7,257,572       7,438,171  and  tapping  them  in  the  same  operation,  before  the  roll 

Percentage  of  operating  expenses  to  js  moved.    Another  adaption  of  this  drill  is  where  it  is 

earnings                                               ."^f'^.            ^"^'^  fitted  with  a  telescoping  shaft  and  is  used  in  yards  for 

During  the  year  the  company  has  built  in  its  own  ^^jui^^  j^oles  in  the  construction  of  switches  and  cross- 
shops  30  open  cars,  and  20  closed  cars,  five  of  which  -^^^       ^^^^^^              railroad  work, 
are  30  feet  double  truck  cars,  and  six  sweepers.  ^  different  type  of  portable  drill,  combining  all  the 
HAMILTON,  GRIMSBY  AND  BEAMSVILLE  ELECTRIC  RAILWAY  features  of  an  up-to-date  drilling  and  tapping  machine, 
COMPANY.  is  being  brought  out  by  the  above  company,  and  will  be 

At  the  annual  meeting  of  the  shareholders  of  the  ''eady  for  the  market  in  a  few  weeks. 

Hamilton,   Grimsby  and  Beamsville   Electric  Railway   

Company  held  on  the  27th  ultimo.,  much  interest  was  PERSONAL. 

taken  in  the  election  of  a  directorate  for  the  current  Mr.  Thomas  Aheam,  of  Ahearn  &  Soper,  Ottawc,  and  Mrs. 

year.     There  were  two  opposing  forces,  the  Lester  ticket  Aliearn,  are  at  present  mal<ing  a  tour  of  the  world. 

and  the  Mylcs  ticket.     The  former  was  successful,  and  „       ^-      Campbell,  managrer  of  the  Winnipeg:  Electric  Street 

^                        1    f        1X7    T  Railway,  was  recently  in  Toronto  and  Montreal  on  a  holiday  trio 

the  new  board  is  therefore  composed  of  I.  W.  Lester,  nr  a   u     1     1    1     1                .  .              >jiiuay  mp. 

.             ,   ,      „      ,,           .      ^      •  I     ^     1-    I    i\/r  i„^  Mr.  W.  A.  Handcock,  local  manager  of  the  Bell  Telephone  Co 

president  ;  John  Hoodle.ss,  vice-president  ;  C.  J.  Myles,  ^t  Sherbrooke,  Que.,  is  receiving  the  congratulations  of  his  friends 

John  A.   Bruce,  John  Ciage,  W.  Grijves,  and  A.   E.  upon  his  recent  marriage. 

Jarvis  (Toronto).  Mr.  J.  J.  York,  chief  engineer  of  the  Board  of  Trade  building-, 

The  secretary-treasurer  presented  a  financial  state-  Montreal,  and  president  of  Montreal  No.  i,  C.  A.  S.  E.,  was  pre- 

ment,  the  accuracy  of  which  was  questioned  by  the  ■'^t-nied  at  Christmas  by  tlu^  cMi,plov;ees  in  the  buil^ 

.'                              .  ,                         •       •.                 1     ^  phmentary  address,  accompanied  by  a  smoker  s  set,  consistintr  of 

president.     After  considerable  discussion  it  was  resolved  valuable  meerschaum  and  briar  pipes  and  a  large  bof  of 

to  consider  the  report  at  a  meeting  to  be  held  on  the  9th  tobacco. 
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WHY  CENTRAL  STATION  MEN  SHOULD 
ORGANIZE. 

Editor  Canadian  Eli  ctkical  News. 

Sir,  —  In  your  January  number  you  publish  an  extract 
from  a  letter  written  by  the  manager  of  a  company  in 
an  eastern  Ontario  town,  to  the  manager  of  a  company 
in  a  western  Ontario  town,  and  you  derive  from  the  re- 
marks therein  expressed,  arguments  why  central  station 
men  should  become  members  of  the  Canadian  Electrical 
Association.  In  endorsing  your  remarks  may  I  be  per- 
mitted to  carry  the  arguments  a  step  further  than  edi- 
torial discretion  prescribed  as  your  limit?  You  describe 
the  municipalities  as  the  principal  gainers  by  the  want 
of  organization  among  central  station  men,  but  it  strikes 
me  that  the  position  is  very  different,  and  I  am  sure  that 
a  little  careful  reflection  will  convince  anyone  that  it  is 
the  manufacturing  companies  who  gain  more — much 
more — than  any  one  else  by  this  want  of  combination 
and  cordial  co-operation,  and  who  require  to  be  watched 
much  more  than  do  the  municipalities  who  are  generally 
very  mild  offenders. 

At  the  present  moment  the  manufacturing  companies 
maintain  very  curious  relation  with  respect  to  the 
operating  companies.  They  not  only  manufacture  ma- 
chines, which,  of  course,  is  their  proper  business,  but 
they  promote  companies  to  do  lighting  business,  then, 
as  consulting  engineers,  they  advise  these  companies 
as  to  what  to  purchase,  and  how  to  operate  ;  and  they 
endeavour  to  foster  a  kind  of  parent  and  offspring  re- 
lationship with  the  view  of  opening  and  keeping  a 
market  for  their  own  goods.  Any  attempt  at  in- 
dependence of  action  on  the  part  of  the  offspring  is 
deprecated  by  the  parent  company,  as  tending  to  in- 
troduce an  undesirable  competition,  and  the  manufac- 
turing company  also  endeavors  to  guard  its  offspring 
against  the  bad  men  in  the  open  market  who  would 
want  to  sell  their  goods  by  trying  to  constitute  its 
agents  the  only  means  of  communication  between  the 
operating  company  and  the  electrical  world  outside. 
These  agents  go  around  with  their  pack  of  goods,  and 
while  the  customer  is  purchasing  lamps,  etc.,  they  give 
him  little  scraps  of  news  as  to  new  apparatus,  new 
installations,  etc.  A  very  large  proportion  of 
the  smaller  central  station  men  seek  for  no  better  infor- 
mation on  electrical  matters  than  is  dribbled  out  to  them 
through  the  interested  channel  of  a  manufacturing  com- 
pany. They  are  satisfied  to  receive  all  their  news,  and 
any  pointers  they  may  require  from  the  very  man  who 
is  most  interested  in  keeping  them  in  the  dark  about  the 
merits  of  any  other  apparatus  than  that  which  he  him- 
self sells. 

Now,  let  any  intelligent  person  consider  for  one 
moment  what  is  inevitably  the  result  of  this.  The  cen- 
tral station  man  is  interested  in  hearing  of  new  or  im- 
proved lamps,  motors,  etc.,  that  have  been  brought  out 
and  by  the  use  of  which  he  can  reduce  his  expenses, 
or  extend  his  business.  Is  an  agent  likely  to  tell  a 
customer  of  an  improved  type,  made  by  a  rival  manu- 
facturing company  ?  Is  he  in  the  least  likely  to  say 
that  some  rival  sells  a  better  lamp  than  he  does  himself? 
Is  he  not  far  more  likely  to  religiously  avoid  mentioning 
any  such  thing?  Can  he  be  expected  to  recommend  to, 
or  bring  to  the  notice  of  any  customer,  any  piece  of 
apparatus  but  that  which  he  sells  himself?  Plainly,  the 
purchaser,  by  not  making  independent  enquiries,  fre- 
quently fails  to  hear  of  something  really  to  his  advan- 
tage, because  it  is  none  of  the  agent's  business  to  tell 
him. 

A  little  reflection  will  show  central  station  men  how 
little  they  regard  their  own  interests  when  the}  allow 
themselves  to  be  kept  in  leading  strings  by  the  manu- 
facturing companies,  instead  of  combining  to  study  cen- 
tral station  practice  for  themselves.  A  manager  should 
keep  his  eyes  wide  open  to  see  things,  to  do  the  very 
best  possible  with  what  he  has  got,  and  to  promptly 
seize  ahold  of  anything  new  that  affords  a  means  of  re- 
ducing his  expenses  or  extending  his  business.  Now, 
any  new  labor-saving  or  more  efficient  piece  of  appara- 
tus is  patented  and  owned  by  only  one  company,  and 
although  it  may  be  really  the  most  valuable  improve- 


ment in  the  world,  no  other  company  is  going  to  recom- 
mend its  use  if  it  will  interfere  with  their  own  sales. 
On  the  whole,  the  central  station  man  who  expects  a 
manufacturing  company  to  give  him  really  disinterested 
advice  as  to  new  or  improved  apparatus,  is  likely  to  be 
as  badly  left  as  he  deserves  to  be.  The  enterprising 
man  will  hunt  these  things  out  for  himself,  by  co- 
operating with  his  neighbors,  to  their  mutual  advan- 
tage. To  illustrate  :  The  storage  battery  has  been 
proven  to  be  of  great  value  as  a  central  station  auxiliary. 
Has  any  Canadian  manufacturing  company  ever  recom- 
mended the  installation  of  batteries  ?  I  do  not  think 
so.  Because  no  Canadian  manufacturing  company 
MAKES  A  BATTERY  THAT  IS  ANY  GOOD.  To  recommend 
it  would  be  to  hurt  their  own  business,  which  is  to  sell 
dynamos. 

Again,  plenty  central  stations  using  single  phase  al- 
ternating machinery,  could  work  up  a  considerable  day 
power  business  if  they  could  get  a  good  single  phase 
alternating  current  motor.  There  is  such  a  motor  avail- 
able, but  I  shall  be  very  greatly  surprised  to  hear  that 
the  agent  of  any  of  the  Canadian  manufacturing  com- 
panies has  mentioned  the  fact  to  any  of  their  customers. 
Why?    Because  they  do  not  make  it  themselves, 

BUT  have  different  MACHINERY   TO  SELL,    and  it  doCSU't 

suit  their  business  to  post  their  customers  too  well  on 
any  good  points  in  their  rival's  goods.  A  manufactur- 
ing company,  if  consulted,  is  going  to  advise  the  use  of 
its  own  apparatus  every  time  ;  and  the  demand  for  new 
and  improved  types  must  come  from  the  central  station 
man,  who  should  use  the  most  efficient,  no  matter  who 
makes  it,  and  find  out  for  himself  what  is  the  latest  and 
best. 

As  to  operating  central  statibns.  Is  there  any  mana- 
ger who  thinks  he  knows  all  about  it?  If  so,  why 
can't  he  let  some  other  manager  have  the  benefit  of  his 
knowledge  ?  Perhaps  he  can  get  a  few  valuable  hints 
in  return.  By  all  means  let  there  be  an  organized  body 
of  central  station  men  working  together  for  their 
mutual  good — telling  each  other  what  their  experiences 
have  been,  and  tackling  their  problems  for  themseh  es, 
instead  of  allowing  themselves  to  be  exploited  by  the 
manufacturing  companies,  who,  in  the  words  of  a  recent 
sufferer,  have  "hitherto  had  a  pic-nic."  Apologizing 
for  this  long  letter,  I  remain. 

Yours  truly, 

Geo.  White  Fraser. 


W.  Kennedy,  of  Hobart,  Ont.,  proposes  shortly  to 
put  an  electric  light  plant  in  his  mill. 

The  second  electric  locomotive  has  been  put  in  service 
in  the  B.  &  O.  tunnel  at  Baltimore.  It  has  improved 
on  all  previous  performances  by  hauling  a  train  weigh- 
ing 1,400  tons  through  the  tunnel  at  the  rate  of  23  miles 
an  hour.  In  starting  this  train  a  draw  pull  of  58,630 
pounds  was  exerted.  The  current  taken  was  4,100 
amperes  at  a  pressure  of  600  volts. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 

Promote  Digestion,  Regulate  the 
J'toiiiacli,  Liver  and  Bowels,  I'nrily 
the  Itlooil,  audare  .-i  Positive  Cure  for 
Constipation,  Sick  Headache,  Bil- 
ioiisuexs,  ami  all  other  Diseases  arisine 
from  a  disorderecl  couditiou  of  tlio  Liver  and 
Stomach.  They  aet  ceutly  yet  v>romptly,  and 
pei'fect  diRestiou  follows  their  use. 
Eipans Tabulestaketheplaceof  an  Entire 

#nicdiciue  Chest,  and  1 
shoidd  be  kept  for  use  lu 
every  family.  j 
Prlpp.  50  Cents  a  box.  At 
DruKgists,  or  bv  mall. 
PANS  CIIEMIC:VL  CO., 
10  Spkuck  St.,  Nkw  Tokk. 
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J.  F.  Guay,  a  dealer  in  electrical  supplies  at  Quebec,  is  reported 
to  have  assigned. 

It  is  reported  that  an  incandescent  light  plant  will  shortly  be  in- 
stalled at  Brussels,  Ont. 

The  Aylmer  Electric  Light  Co.  are  said  to  be  considering  the 
purchase  of  a  1,000-lighl  incandescent  dynamo. 

The  Nelsbn  Electric  Light  Co.  have  recently  put  in  operation 
their  new  plant  at  Nelson,  B.  C.    Mr.  John  B.  Bliss  is  electrician. 

The  Ira  Cornwall  Co.  is  being  incorporated  at  St.  John,  N.B., 
to  manufacture  electrical  apparatus,  etc.  The  capital  stock  is 
$10,000. 

Alonzo  T.  Cross,  a  manufacturer  of  electrical  appliances  at 
Providence,  R.  I.,  has  completed  an  electric  carriage  which  is 
said  to  have  given  good  results. 

Mr.  E.  J.  Lennox,  architect,  of  Toronto,  has  recommended  the 
purchase  of  an  electric  light  plant  for  the  new  city  and  county 
buildings.    The  cost  is  estimated  at  $15,000. 

Mr.  T.  Viau,  the  promoter  of  an  electric  railway  between  Ayl- 
mer and  Hull,  Que.,  is  fonning  a  joint  stock  company  to  build  the 
line.  The  cost  of  the  work  is  placed  at  $65,000.  The  electric 
road  will  be  seven  miles  in  length. 

The  Drummondville  Electric  Co.,  of  Drummondville,  Que.,  has 
been  granted  incorporation.  The  promoters  are  :  William  Mit- 
chell, Samuel  Newton,  William  Houston,  A.  Ouellette,  of  Drum- 
mondville, and  W.  A.  Mitchell,  of  Nicolet. 

Incorporation  has  been  granted  to  the  Barrie  and  Allandale 
Electric  Street  Railway  Co.  The  promoters  are  J.  H.  McKeggie, 
G.  Vair,  G.  Reedy,  S.  J.  Sanford  and  J.  H.  Dickinson.  The  ob- 
ject of  the  company  is  to  construct  an  electric  railway  in  the 
vicinity  of  Barrie. 

The  Electrical  Review,  of  London,  Eng.,  in  a  recent  issue  com- 
pliments Mr.  D.  R.  Street,  of  Ottawa,  on  his  interesting  paper  on 
"Electric  Light  Accounting,"  read  at  the  last  annual  meeting  of 
the  Canadian  Electrical  Association,  and  expresses  approval  of 
the  various  forms  given  therein. 

At  the  annual  meeting  of  the  Maritime  Auer  Light  Co..  held  at 
Fairville,  N.B.,  recently,  the  following  directors  were  elected  for 
the  ensuing  year :  Messrs.  W.  H.  Thornc,  W.  C.  Pitfield,  R. 
Keltic  Jones,  G.  S.  F'isher  and  S.  Hayward,  St.  John  ;  A.  O. 
Granger,  Montreal  ;  L.  L.  Beer,  Charlottetown  ;  F.  W.  Sumner, 
Moncton  ;  F.  B.  Edgecombe,  Fredericton. 

The  Toronto,  Hamilton  &  Niagara  Falls  Electric  Railway  Co. 
has  given  notice  of  application  to  parliament  next  session  for  in- 
corporation. The  object  is  to  construct  an  electric  railway  from 
Toronto  to  Hamilton,  and  from  that  city  to  Niagara  Falls, 
Grimsby  and  Drummondville.  The  solicitors  of  the  company  are 
Messrs.  Clark,  Bowes,  Hilton  &  Swabey,  of  Toronto. 

The  forty-ninth  annual  meeting  of  the  Montreal  Telegraph 
Company  was  held  in  the  City  of  Montreal  a  fortnight  ago.  The 
assets  were  shown  to  be  $2,255,888.66,  and  the  liabilities  $2,040,- 
540.25.  Four  dividends  of  two  per  cent  each  had  been  paid.  The 
election  of  directors  resulted  in  the  return  of  the  old  board,  and  at 
a  subsequent  meeting  Mr.  Andrew  Allen  was  re-elected  president. 

A  prize  of  $75  and  a  diploma  is  being  offered  by  the  Verband 
Deutscher  Elecktrotechniker  for  the  best  device  by  which  mis- 
takes, such  as  placing  the  wrong  size  fuse  in  fuse  terminals  and 
the  interchanging  of  fuses  except  by  authorized  persons,  may  be 
rendered  impossible.  The  designs  are  to  remain  the  property  of 
the  author,  and  must  be  received  by  the  Verband  .at  3  Monbijou- 
platz  before  April  ist. 


Mr.  C.  A.  E.  Carr,  manager  of  the  London  Street  Railway  Co., 
recently  gave  a  svipper  lo  the  employees  of  the  road. 

Henry  Townsend,  whose  son  was  killed  in  the  Scarboro  railway 
accident  at  Toronto  last  summer,  has  been  awarded  damages  to 
the  amount  of  $1,000. 

The  Fraserville  Electric  Power  Co.,  of  Fraserville,  Que.,  is  ap- 
plying for  incorporation,  with  a  capital  stock  of  $20,000,  to  oper- 
.'ite  telephone  lines  and  electric  lighting  plants. 

An  employee  of  the  Toronto  Electric  Light  Co.,  while  repairing 
the  wires  on  Sherbourne  street,  in  some  way  came  in  contact 
with  a  live  wire,  and  was  badly  scorched  about  the  hands  and 
face. 

A  statement  of  the  earnings  of  the  Montreal  Street  Railway  Co. 
for  the  quarter  ending  December  31,  1895,  shows  the  receipts  to 
be  $290,460.35  an  increase  over  the  corresponding  quarter  for 
1894  of  $47,536.97. 

At  the  annual  meeting  of  the  London  Street  Railway  Co.,  held 
recently,  the  following  directors  for  1896  were  appointed  :  H.  A. 
Everett,  of  Cleveland,  president  ;  E.  W.  Moore,  Cleveland,  vice- 
president  ;  Chas.  W.  Watson,  Cleveland  ;  Thomas  H.  Smallman, 
London,  and  H.  F.  Holt,  Montreal.  Chas.  Currie  was  appointed 
secretary  and  Chas.  E.  A.  Carr  was  re-engaged  as  manager. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fike  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON: 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


Pj|]^^|^^"Pg   PROCURED  ON 
ELECTJtTCATj  INVENTIONS 

ninnilT    a    ■lAWnFF     103  BaV  St.  ,  TORONTO 

RIDOUT  &  MAYBEE,       Telephone  2582 

A  |jan)i))ilet  on  patents  sent  free. 

"  Kilioli  1  iin  Palc-rus,"  jjrice  $5.50,  $5-oo. 


FIRSTBROOK  BROS. 

Kiriif  St.  East,      -  TOliONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE,-BLOCKS 

AND  GROSS-flRMS. 


WRITE  KOR  I'ARI'ICULARS. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  If  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel, 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 

•       124  Bay  St.,  TORONTO. 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St 
MONTREAL 
Fred.  Thomson,  late  cliief  elec 
trician  of  tlie  Royal 
]'>lectric  Co 


JNTREAL   - 


Electrical  Supplies 
of  all  Descriptions. 


Correspoiulenc 
Solicitetl.  .  .  . 


Complete  Plants  Installed  

o  —ARMATURES  REWOUND 

Koyal  'l  -H  Arc  a  Specialty 
Dynamos  and  Motors  Repaired 
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The  village  of  Morrisburg,  Ont.,  will 
shortly  consider  the  question  of  putting  in 
an  electric  light  plant. 

The  Royal  Electric  Co.  are  installing 
two-phase  generators  at  Georgetown  and 
Glen  William  ;  also  at  Forest. 

Mr.  Bonfield,  of  Eganville,  Ont.,  is  re- 
questing permission  from  the  village  of 
Arnprior  to  enter  into  the  electric  light 
business. 

A  circular  expressing  regret  at  the  in- 
convenience caused  to  subscribers  by  the 
recent  storm  has  been  sent  out  by  the  loca] 
manager  of  the  Bell  Telephone  Co.  in 
Toronto. 

At  a  recent  meeting  of  the  directors  of 
the  Kingston  Electric  Light,  Heat  & 
Power  Co.,  Mr.  A.  F.  Folger  was  appoint- 
ed manager  and  director. 

The  Government  of  Queensland,  Aus- 
tralia, are  desirous  of  receiving  applications 
for  the  position  of  electrical  engineer  to 
the  Government.    The  salary  is  £600. 

The  Western  Electric  Light  &  Heat  Co. 
have  commenced  the  construction  of  their 


system  at  Vancouver,  B.C.  The  new  com- 
pany will  supply  light  to  private  citizens  at 
half  a  cent  per  ampere  hour.  The  power 
house  will  be  built  on  False  Creek. 

The  annual  report  of  the  electrical  de- 
partment of  the  Michigan  Inspection 
Bureau  for  1895  shows  a  total  loss  of  $74,- 
165  in  nineteen  fires  of  electrical  origin. 
Over  816  installations  were  inspected,  with 
the  result  of  remedying  396  defects. 

The  Deschenes  Electric  Company,  of 
Aylmer,  Que.,  has  been  incorporated. 
The  promoters  are  :  R.  H.  Conroy  and  D. 
B.  Gardner,  of  Aylmer,  Que.;  W.  J.  Con- 
roy and  E.  R.  Bisson,  of  Deschenes  Mills, 
Que.;  and  J.  S.  Dennis,  of  Ottawa. 

The  Committee  of  the  Lord's  Day  Alli- 
ance has  instructed  its  solicitors  to  appeal 
from  the  decision  of  Mr.  Justice  Rose  in 
the  Sunday  car  case,  which  was  published 
in  full  in  our  January  issue.  The  appeal 
will  be  heard  at  the  March  sittings  of  the 
Court. 

The  C.  P.  Telegraph  Co.  are  placing  a 
storage  plant  at  Ottawa.  Some  300  cells 
of  chloride  accumulators  are  being  installed. 


This  is  the  first  storage  battery  to  be  used 
for  telegraph  work  in  Canada.  If  it  proves 
a  success  it  is  the  intention  to  adopt  the 
same  system  in  other  places. 

It  is  said  to  be  the  intention  of  W.  S. 
Adams,  who  owns  saw  mills  at  Pine  Falls, 
to  build  an  electric  railway  from  Darwin, 
on  the  C.  P.  R.,  to  the  Winnipeg  river,  a 
distance  of  twelve  miles,  and  to  use  the 
water  power  for  running  the  mills  and  sup- 
plying electricity  for  the  line. 

A  bill  has  been  introduced  in  the  United 
States  Senate  authorizing  the  construction 
of  an  electrical  cruiser,  equipped  with  a 
system  of  electrical  motors  and  propellors 
invented  by  Richard  D.  Painton.  The  in- 
ventor claims  that  a  speed  of  35  knots  an 
hour  can  be  maintained  by  cruisers  thus 
equipped. 

Second-Hand  Alternators  For  Sale 

We  have  for  sale  several  second-hand  akernators 
which  we  have  taken  in  exchange  for  a  larger  machine, 
and  which  we  are  offering  at  a  low  figure.  These 
machines  have  exciters  and  switchboard  apparatus  and 
are  ready  for  immediate  service.    For  particularsaddress 

AHFARN  &  SOPER, 

Ottawa,  Ont. 


VACANCY 

The  Government  of  Queensland,  Australia,  are  pre- 
paied  to  receive  applicalions  for  the  post  of  Electrical 
Engineer  to  the  Government. 

The  duties  of  the  Engineer  will  be  to  advise  the  Post 
and  Telegraph  Department  (of  which  department  he 
will  be  an  Officer)  upon  all  matters  connected  with  the 
Telegraph,  Telephone  and  Cable  Systems  of  the 
Colony,  the  purchase  and  testing  of  material,  the  intro- 
duction of  improved  methods  of  woiking  and  of  new 
apparatus,  the  training  of  the  ^taff,  and  generally  on 
the  economical  and  efficient  working  of  the  service. 
He  will  also  be  required  to  advise  the  Government  upon 
all  questions  relating  to  Electric  Lighting  and  Motive 
Power,  whether  the  undertakers  be  the  Government, 
the  Municipal  Authorities  or  private  companies  or 
persons 

He  will  not  be  at  liberty  to  engage  in  private  practice 
except  with  the  consent  of  the  Postmaster  General. 

The  salary  will  be  ^600  per  annum  with  travelling 
allowances  according  to  scale,  as  per  Queensland  Gov- 
ernment Regulations,  when  absent  from  head  quarters. 

Furthet  information  can,  if  desired,  be  obtained  from 
the  Agent-General  for  the  Colony,  1  Victoria-street, 
London  S.W.,  to  whom  also  applications  accompanied 
by  copies  of  testimonials  should  be  addressed.  No 
application  received  after  Monday,  2nd  March,  1896, 
will  be  considered. 

CHARLES  S.  DICKEN, 

Acting  Agent-General, 

Queensland  Government  Office, 
I  Victoria-street,  London,  S.W. 

January,  1896. 
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Patent  Split  Friction  Clutcli 


) PULLEY 


DODGE 


Latest  •  Most  Efficient 

Least  Expensive. 
Get  our  prices  before  ordering. 

SOLE  MANUFACTURERS 

WOOD   SPLIT  PULLEY  CO, 

Office,  68  King  Street  West,  TORONTO. 


--©ROBERT  GRAMAm®^ 


Iron  Foundex*  and  lVra,chinist 

Water  Wheels,  Engines  and  Mill  Machinery  a  Specialty. 


.  .  .  OTTAWA,  ONT. 


STANDARD . . . 
WATER  WHEEL 


M 


ADE  in  sizes  from  6  inches  to  84  inche* 
diameter.  Wheel  one  solid  casting. 
84  per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  from  Case. 


Write  for  Estimates,  References  and  Catalogues  of  the  Standard  Water  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  Shears  and  Gummers  ;  also  Surface  Grinder  for  Shingle  Saws. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


CflNflDlfll"!    EliECTJ^ICflli  NEWS 


February,  li 


CANADIAN  GENERAL  ELECTRIC  GO 


(LIMITED) 


Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,       $1,500,000  00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,  - 


TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANOOUVER. 


Wood  Arc  Lighting  Apparatus 

Perfect  in  Regulation 
Highest  in  Efficiency 
Most  Durable  in  Construction 
Simplest  in  Operation 


ARC  LAMPS  .  . 
ARC  SUPPLIES 


"C.  K."  Single  Carbon 

"  Wood  "  Double  Carbon 

"  Thomson  "  Constant  Potential 

Cut-outs  Hoods 
Hangerboards  Globes 


Please  irentlon  the  CANADIAN  ELECTRICAL  NEWS  wher  corresponding  with  Advertisers 


February,  1896 


V. 


CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Incandescent 
•  •  Lamps  •  • 


THE  earning  power  of  an  incandescent  plant  hinges  upon  one  vital 
point :  the  comparative  efficiency  of  the  lamp  in  use.  Different 
lamps  on  the  market  show  efficiencies  varying  from  lo  to  30  per  cent. 
'  lower  than  ours.  This  means  where  such  lamps  are  used  from  10  to 
30  per  cent,  less  return  from  each  pound  of  coal  and  from  each 
kilowatt  in  plant  capacity.  Our  lamps  excel  in  the  other  important 
feature  of  long  life  with  maintenance  of  candle-power.  Central  station 
managers  have  learned  to  appreciate  this,  and  as  a  result  our  lamp 
sales  have  more  than  doubled  during  the  last  twelve  months. 


Carbons 


WE  have  recently  taken  over  the  premises  and  plant  of  the 
Peterborough  Carbon  and  Porcelain  Co.,  Ltd.  It  is  our 
intention  in  continuing  the  operation  of  this  factory  as  a  department 
of  our  Peterborough  works,  to  make  such  changes  in  methods  and 
equipment  as  may  be  necessary  to  render  our  carbon  output  equal 
in  all  respects  to  the  best  imported  grades. 
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STEAM 
ENGINEERING 


(Sfndonart/,  Marine  and  Locomotive),  Electric'iiy, 
Architectxtral  and  Mechanical  Drawing,  Plumb- 
ing, Heating,  Mining,  English  Branches,  etc., 

TAUGHT  BY  MAIL. 

Engineers  can  qualify  to  obtain  licenses.  To  en- 
rollonly  necessary  to  know  how  to  read  &  write. 
Circular  l"ree«   State  subject  you  wish  to  study. 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

Remington  MacHine  Co. 

Refiigerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 

ALL  WORK  6UARAN5EED. 


TENDERS  WANTED 


■'A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 
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I  CANADIAN  CONTRACT  RECORD? 

TORONTO.  c 


Telephones 


.  THE 


Main  Line  and 
Warehouse  .  . 


Sold  Outrig-ht. 
.  .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOI.R  MANUFACTURERS  : 


Jonn  Siarr,  Son  &  60. 


2^«DnKE  SI.,  COR.  WIIIER,  Max,  N.S. 


MUNDERLOH  &  CO. 


Sole  Agents  for 


MONTREf\L 


THE  FRICTION  PULLEY  BOARD 


Try  it,  and  you  will 
have  the  best  friction 
made.  Send  for  sam- 
ples and  price  to    .  . 


THE  DOMINION  LEATHER  BOARD  CO. 

'  Mont  real. 
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ur  "flcme"  ftutomatic . . . . 
Railway  Goacli  and  Street  Gar 


CURTAINS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WTORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
whicji  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 


ROBB  BNQINBBRINO  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


February, 


CflNflDIflN    eiiECTRlCflb  NEWS 


nr. 


ROBIN,  SADLER  &  HAWORTH 


mANaFACGaRERS  OF 


OAK-TANNED  LEATHER  BELTING 

/nONTREAL  AND  TORONTO 

GOLDIE  cfc  m^CaLLOCM  C9 


[Limited. 


Improved  Steam  tngin^s  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Im2iroveinent. 

[  wmm,  immm  mmm,  mm,  wm  m  im\ 

Fix*e  £i>xi.cl  Burglar  Proof  Safes  anti  Vault  Doors. 


^e^rtaT  aHt^n-feron  ^^^^^^         ^'WHEELOCK"  improved  steam  engine 

^P^W'^'  S^^^n^'wrl  being  unequalled  for  simplicity,  efficiency  and  economy 
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TO 


CENTRAL  STATION  MEN 

Read  this  extract  from  another  letter  received  from  a  client : 

"  I  am  authorized  by  my  Committee  to  express  our  appreciation  of  the  value  of 
the  services  you  have  rendered  them  in  the  matter  of  the  specifications,  plans,  &c., 
of  the  extension  of  the  municipal  lighting  plant,  and  to  state  that  we  consider  your 
services  to  have  been  of  greater  value  than  the  fee  you  receive." 

Yours,  &c., 

 Chairman  of  Water  and  Light  Committee. 

GEO.  WHITE  ERASER, 

The  original  of  the  above  may  he  seen  at  my  office. 

18  Imperial  Loan  Building,  TORONTO 


MEM.  AM.  INST.  ELEC.  ENG. 
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300  CP  Packard  Mogul, 
burning-  at  2.6  watts  per 
CP.,  consumes   780  watts. 

This  lamp  is  equal  to  i8|4^  16 
CP.  lamps,  which,  burning  at 
3.6  watts  per  c.  p.  efficiency, 
will  consume.  ..  .  1080  watts. 

A  saving  each  hour  of 

  300  watt  hours. 

Or,  at  15  cts.  per  1,000  watts, 
a  saving  of   4^  cts. 
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use  daily,  it  means  a  saving 
in  current  every  month  of 
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As  a  Packard  Mogul  Lamp 
burned  under  these  conditions 
will  have  an  average  life  of 
about  five  months,  this  means 
a  saving  of  $27.00  in  current 
before  the  lamp  has  to  be  re- 
newed ;  and  last  but  not  least, 
Packard  Moguls  cost  less 
than  the  same  capacity  in  i6 
C.P;  Lamps. 

The  saving  in  current  over 
Low  Candle  Power  Lamps  will 
more  than  pay  for  renewals. 
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THE  DUNNVILLE  ELECTRIC  LIGHT  COM- 
PANY'S NEW  STATION. 

A  GRATIFYING  feature  of  the  development  of  electrical 
industries  in  Canada  within  the  last  three  or  four  years 
has  been  the  success  of  the  incandescent  lighting"  plants, 
especially  in  most  of  the  smaller  towns  and  villages. 
This  success  has  been  at  once  a  source  of  benefit  to  the 
public,  even  in  the  smallest  communities,  in  placing 
within  their  reach  the  most  perfect  of  artificial  illumi- 
nants  at  a  cost  but  little,  if  any,  in  excess  of  that  of  coal 
oil,  while  at  the  same  time  it  has  yielded  to  the  owners 
of  the  plants  a 
substantial  re- 
turn for  the 
money  invest- 
ed. Such  a  re- 
sult has  been 
due  partly  to  the 
great  improve- 
ments in  stand- 
ard apparatus, 
and  the  better 
engineering 
methods  adopt- 
ed within  the 
last  few  years, 
and  also  to  a 
CO  n  s  iderable 
degree  to  the 
recognition  on 
the  part  of  busi- 
ness men  gen- 
erally of  the  es- 
sentially profit- 
able nature  of  electric  lighting  as  an  investment  when 
handled  with  the  same  push  and  ability  which  they  have 
been  accustomed  to  devote  to  their  other  interests. 

An  excellent  and  recent  example  of  a  central  station 
plant  of  this  type  is  that  recently  installed  by  the  Dunn- 
ville  Electric  Light  Company,  of  Dunnville,  Ont.,  a 
town  of  about  2,000  inhabitants.  The  company,  which 
has  been  in  business  for  some  years,  consists  of  two 
members,  Messrs.  W.  F.  Haskins  and  James  Rolston, 
the  former  a  private  banker  and  the  latter  a  hardware 
merchant  in  the  town.  Their  plant,  until  recently,  con- 
sisted of  a  Thomson-Houston  arc  dynamo  operated  by 
rented  power.  Having  determined,  however,  to  meet 
the  growing  demand  for  improved  interior  lighting,  it 
was  decided  to  add  an  incandescent  machine  to  the 
plant,  and  at  the  same  time  to  erect  a  new  power  house, 
and  take  advantage  of  an  opportunity  which  presented 
itself  of  obtaining  water  power.  To  this  end  the  com- 
pany engaged  the  services  of  Mr.  W.  C.  Johnson,  Am. 
Soc.  C.  E.,  Chief  Engineer  of  the  Niagara  Falls  Hy- 


The  Dunnville  Electric  Light  Company's  New  Station. 


draulic  Power  and  Manufacturing  Co.,  by  whom  plans 
and  specifications  were  made  for  the  entire  hydraulic 
plant. 

POWER  PLANT. 

Near  the  mouth  of  the  Grand  River,  which  flows  into 
Lake  Erie  at  Dunnville,  a  dam  has  been  built  by  the 
Canadian  Government  for  the  purpose  of  supplying  a 
feeder  to  the  Welland  Canal.  This  feeder,  through  the 
village  of  Dunnville,  runs  nearly  parallel  with  the  Lake 
Shore  and  some  three  hundred  feet  from  it.  The  differ- 
ence in  level  between  the  water  in  the  feeder  and  the 

lake  varies  from 
time  to  time 
from  six  to  thir- 
teen feet. 

The  electric 
light  company's 
plant  is  located 
between  this 
feeder  and  the 
lake,  at  a  point 
about  a  thous- 
and feet  from 
the  river. 

The  floor  of 
building  is  set 
as  low  as  pos- 
sible and  to  be 
sure  of  being 
above  flood  wa- 
ter of  the  river. 
The  floor  of  the 
flume  is  four- 
teen feet  below 
the  floor  of  the  station,  and  is  about  the  same  level  as 
the  bottom  of  the  feeder,  from  which  the  supply  of 
water  is  taken,  and  also  about  the  same  level  as  high 
water  in  the  lake. 

The  principal  difficulty  in  developing  this  water  power 
arose  from  the  fact  of  the  low  head  available,  combined 
with  the  very  great  fluctuations  as  compared  with  the 
head,  the  highest  being  more  than  double  the  lowest 
head.  It  follows,  therefore,  that  a  water  wheel  would 
be  capable  of  developing  more  than  double  the  power 
at  some  times  than  at  others.  On  this  account  it  was 
decided  to  put  in  two  wheels  in  two  independent  flumes, 
so  arranged  that  either  or  both  of  the  two  electric  ma- 
chines could  be  run  by  either  or  both  water  wheels. 
The  water  flows  in  one  channel  to  the  front  of  the  build- 
ing, passing  through  a  rack,  as  shown  in  the  engraving. 
At  the  front  of  the  building  a  centre  wall  divides  the 
channel  into  two  parts,  each  provided  with  a  head  gate, 
by  which  the  water  can  be  shut  off  of  either  flume  for 
repairs  to  the  wheel. 
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Under  ordinary  circumstances  one  wheel  is  sufficient 
for  driving  the  plant,  and  only  one  wheel  will  be  used, 
the  couplings  being  arranged  with  removable  plates 
which  can  be  taken  out,  cutting  off  either  wheel  from 
the  line  shaft,  or  by  unshipping  the  coupling  each  ma- 
chine is  left  attached  to  a  single  wheel.  In  lov/  water 
both  wheels  will  be  used  coupled  together. 

The  wheels  were  specified  to  run  at  a  uniform  speed 
of  sixty-six  revolutions  per  minute  under  any  and  all 
heads  from  six  to  thirteen  feet,  and  under  all  heads 
from  six  to  nine  and  a  half  feet  to  develop  not  less  than 
eighty  horse-power  ;  under  all  heads  from  nine  and  a 
half  to  thirteen  feet  to  develop  not  less  than  one  hun- 
dred and  sixty  horse-power,  and  to  show  an  efficiency 
of  not  less  than  seventy  per  cent,  of  useful  effect  at 
seven-eights  to  full  gate  opening  when  running  at  a 
speed  of  sixty-six  revolutions  per  minute. 

While  this  is  not  a  high  efficiency  when  wheels  are 
run  at  their  best  speed,  it  is  a  high  efficiency  under  the 
unusual  requirements  as  to  speed.  The  wheel  of  the 
proper  size  to  run  at  sixty-six  revolutions  per  minute 
under  a  head  of  six  feet,  would  give  its  best  efficiency 
under  a  head  of  thirteen  feet  when  running  at  about 
one  hundred  revolutions  per  minute. 

The  contract  on  the  wheels  was  awarded  to  James 
Leffel  &  Company,  of  Springfield,  Ohio,  for  two  of  their 
'*  Sampson  "  wheels,  sixty-two  inches  in  diameter,  and 
the}'  have  been  running  for  several  months  and  are 
giving  good  satisfaction. 

The  wheels  are  provided  with  draft  tubes,  enabling 
the  entire  available  head  to  be  used  when  the  level  of 
the  water  in  the  lake  is  below  the  bottom  of  the  wheels. 

Since  the  wheels  have  been  in  operation  a  period  of 
low  water  has  occurred,  when  the  lake  level  was  but 
just  above  the  end  of  the  draft  tubes  and  the  head  water 
but  little  more  than  covered  the  cases  of  the  wheels. 
No  trouble  was  experienced  in  operation. 

The  shafting,  floor  stands,  pulleys,  etc.,  were  fur- 
nished by  the  Waterous  Engine  Co.,  of  Brantford. 

The  flume  walls  were  built  of  stone  laid  in  hydraulic 
cement,  upon  a  flooring  of  brick  bedded  in  concrete. 
The  walls  above  the  foundations  were  built  of  brick 
without  finish  on  the  inside. 

The  roof  consisted  of  sheeting  of  two  inch  plank  laid 
on  iron  beams  imbedded  in  the  walls  and  covered  with 
slate,  making  the  whole  building  practically  fire-proof. 

A  brick  partition  wall  divides  the  gear  room  from  the 
room  containing  the  electric  machinery,  which  serves 
to  deaden  the  sound  of  the  gears  and  affords  a  protec- 
tion in  case  of  fire. 

At  one  side  of  the  machine  room  two  small  rooms 
are  partitioned  off,  one  for  an  office  and  the  other  for  a 
work  room.  A  loft  over  the  gear  room  serves  as  a 
store  room. 

ELECTRIC  PLANT. 

In  the  station  are  installed  the  Thomson-Houston  arc 
machine,  by  which  the  street  lighting  is  supplied,  and 
a  75  kilowatt  alternator  of  the  Canadian  General  Elec- 
tric Co.'s  monocyclic  type.  The  company,  in  selecting 
the  monocyclic  system,  were  guided  by  the  fact  that 
while  their  present  requirements  would  be  for  current 
for  incandescent  lighting,  and  while  this  would  continue 
to  furnish  the  greater  portion  of  their  business,  there 
would  no  doubt  in  time  be  developed  a  considerable 
field  for  the  supply  of  power  to  stationary  motors.  It 
was  therefore  desirable  to  install  a  system  in  which  the 
greatest  possible  simplicity  should  be  maintained  for 


the  lighting  circuits,  and  from  which,  at  the  same  time, 
polyphase  currents  could  be  maintained,  if  desired,  for 
the  operation  of  induction  motors.  The  distinctive  fea- 
ture of  the  monocyclic  system  is,  of  course,  its  special 
suitability  for  this  class  of  service.  The  lighting  being 
done  on  the  single-phase  system  avoids  the  complica- 
tion in  wiring  and  difficulties  in  balancing  attendant  on 
the  use  of  the  various  polyphase  systems,  while,  for  the 
supply  of  power  to  the  motor  at  any  given  point,  it  is 
only  necessary  to  carry  to  it  the  third  or  teaser  wire 
from  the  dynamo,  and  make  the  proper  transformer 
connection. 

The  alternator  is  in  design  of  the  well  known  iron- 
clad armature  type,  and  is  compound  wound  so  as  to 
compensate  automatically  for  line  losses,  and  thereby 
maintain  an  even  potential  at  the  centre  of  distribution 
throughout  all  changes  on  load.  The  armature  coils 
are  wound  on  forms  and  inserted  in  longitudinal 
grooves  in  the  surface  of  the  armature,  and  are  easily 
and  separately  removable  in  case  of  damage  to  one  or 
more  coils.  The  station  instruments  are  all  of  the  latest 
type,  and  handsomely  mounted  on  a  switch-board  of 
enamelled  black  slate. 

A  feature  of  special  interest  in  this  plant  is  the  use 
throughout  of  the  Edison  three-wire  system  for  second- 
ary distribution,  by  which  a  considerable  saving  in 
transformer  capacity  and  secondary  wiring  is  claimed  to 
be  effected,  while  at  the  same  time  ensuring  a  higher 
efficiency  and  closer  reglilation  fbr  the  entire  secondary 
system.  Through  that  portion  of  the  town  where  light- 
ing is  to  be  supplied,  three-wire  secondary  mains  are 
run  and  fed  at  intervals  of  1,000  to  1,500  feet  by  pairs 
ot  large  transformers,  connected  with  their  seeondaries 
in  series  to  give  208  volts.  This  system  of  distribution 
being  once  erected,  the  wiring  of  additional  buildings 
from  time  to  time  calls  for  no  additional  expenditure 
for  material,  beyond  that  required  in  running  a  service 
from  the  mains  to  the  building  wired. 

Altogether  the  new  plant  of  the  Dunnville  Electric 
Light  Company  is  a  credit  at  once  to  its  enterprising 
owners,  Messrs.  Haskins  &  Rolston,  and  to  Mr.  W.  C. 
Johnson,  consulting  engineer,  and  the  contractors  who 
furnished  the  apparatus  and  material  used  throughout. 


An  interesting  use  of  magnetism  is  being  made  at  the 
Sandycroft  foundry  in  England.  At  these  works  elec- 
tric cranes  are  operated  from  the  electric  power  and 
lighting  circuits,  together  with  electro-magnets,  which 
permit  the  ready  lifting  of  pieces  of  iron  or  steel  up  to 
two  tons.  The  magnets  constructed  for  lifting  pur- 
poses are  attached  to  a  crane.  One  magnet  takes  5^ 
amperes  at  1 10  volts  to  excite  it,  at  which  energy  it 
will  support  a  weight  of  two  tons  of  iron  or  steel.  A 
switch  controls  the  supply  of  current  delivered  to  the 
magnet. 

Ampere,  like  other  philosophers,  was  noted  for  his 
absent-mindedness,  sajs  the  London  Electrical  Engi- 
neer. It  is  stated  that  on  one  occasion  while  walking 
along  the  street  he  mistook  the  back  of  a  cab  for  a 
blackboard,  and  as  a  blackboard  was  just  the  thing  he 
needed  at  the  time  to  solve  a  problem  which  had  been 
vexing  his  mind  for  some  moments  during  his  walk,  he 
made  use  of  it.  Taking  a  piece  of  chalk  out  of  his 
pocket  he  proceeded  to  trace  out  a  number  of  algebraical 
formulae  on  the  cab's  back,  and  followed  the  moving 
"  board  "  for  the  space  of  a  quarter  of  an  hour  without 
noticing  the  progress  of  the  conveyance. 
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 CORRESFONDENCS 

THE  PIONEER  ELECTRIC  RAILWAY  OF 
CANADA, 

Toronto,  Feb.  13,  i8g6. 

Editor  Canadian  Electrical  News. 

Sir, — A  cynical  writer  has  remarked  that  "without 
Hes  we  should  have  no  histories,"  and  since  reading  a 
presumably  historical  account  of  the  first  electric  rail- 
way in  Canada,  contained  in  Cassiers'  Magazine  for 
January,  I  begin  to  believe  that  the  cynic's  opinion  was 
founded  on  fact,  as  the  source  of  the  supposed  historical 
account  must  have  either  been  densely  ignorant  of  the 
facts  or  fully  qualified  for  the  presidency  of  an  Annanias 
Club.  An  accurate  account  of  the  experiment  of  1883 
may  be  worthy  of  preservation  ;  if  such  be  your  opinion, 
you  are  free  to  publish  this  account,  which  is  accurate. 

The  electric  railway  experiment  of  1883  was  at  the 
expense  of  the  Ball  Electric  Light  Co.,  of  Canada,  and 
was  carried  out  by  Frank  B.  Scovell,  the  Vice-Pres.  and 
Electrical  Engineer  of  that  company,  assisted  by  the 
writer,  who  was  then  assistant  electrician  of  the  Ball 
Electric  Light  Co.,  of  New  York — therefore,  this  ac- 
count is  neither  a  matter  of  rumor  nor  of  imagination. 

The  track  consisted  of  eight  lengths  of  common  rail- 
way T  rails,  spiked  to  common  ties,  laid  on  the  surface 
of  the  ground,  on  the  premises  of  the  Industrial  Exhi- 
bition in  Toronto — about  where  the  iron  tower  or  police 
station  are  a  present  located.  The  car  was  an  ordinary 
flat  car. 

The  transmission  was  by  overhead  wires  from  Ma- 
chinery Hall  to  the  track.     One  line  was  coupled  to 
both  tracks  and  the  other  to  a  bare  copper  wire  which 
lay  on  the  ties  between  the  rails.    Contact  with  this 
wire  was  maintained  by  a  carrier,  which  lifted  the  wire 
off  the  ties  as  it  passed  back  and  forth.    As  the  track 
was  perfectly  straight,  this  was  satisfactory,  there  being 
no  tendency  to  pull  the  wire  against  the  rails,  as  might 
have  been  the  case  with  curves.     The  motor  equipment 
was  an  old  style  Ball  machine,  built  in  London,  Ont., 
and  the  power  plant  two  similar  machines.     Each  of 
these  would  at  regular  speed  operate  at  200  volts  with 
15  amperes,  but  being  designed  for  arc  lighting  the 
armature  reaction  would   rapidly  run  the  voltage  and 
torque  down  with  increase  of  amperage.     Tfcie  motor 
was  belted  to  a  countershaft  and  that  to  one  pair 
of  axles,  by  common  flat  leather  belting.     The  reduction 
in  speed  proved  insufficient  to  enable  the  motor  to  move 
the  car  up  the  slight  grade,  though  it  was  capable  of 
doing  so  on  the  level  and  down  the  grade  ;  up  the  grade 
it  required  a  couple  of  men  to  assist,  even  with  an  un- 
loaded car.     The  intention  was  to  carry  passengers  as 
a  novelty,  but  owing  to  the  above  fact  this  was  not  at- 
tempted as  a  matter  of  fact,   as  the  Exhibition  closed 
before  the  necessary  changes  could  be  effected.    A  very 
little  more  motive  power  or  less  attempt  at  speeding 
would  have  enabled  us  to  have  carried  out  the  intention, 
and  engineers  of  that  time  will  remember  that  we  had 
no  guide  but  the  result  of  our  own  experiments,  and 
judge  Mr.  Scovell  rather  by  the  measure  of  success 
secured  than  by  the  want  of  full  success,  due  solely  to 
want  of  information  that  is  so  readily  secured  now  by 
the  tables  and  published  results  of  experiments  that  are 
almost  universally  disseminated  among  engineers  of  the 
present  day. 

The  company  mentioned  in  Cassiers'  did  not  come  into 
existence  until  about  ten  years  later  than  the  date  of 


this  experiment,  and  I  am  informed  that  the  head  of 
this  company  was  then  engaged  in  button-making  in 
Springfield,  Mass.  The  view  therein  given  as  one  of 
the  road  of  1883,  and  the  information  as  to  carrying 
passengers,  I  believe,  is  really  applicable  to  the  road 
built  and  operated  by  Mr.  J.  J.  Wright,  under  the  Van 
Depoele  patents,  I  think  in  1884  or  1885.  The  fact 
that  Mr.  Scovell  has  since  departed  this  life  may  pos- 
sibly explain  the  inaccurate  account  given  in  Cassiers', 
as  so  far  as  I  know  he  and  I  were  alone  acquainted  with 
the  facts. 

Yours  respectfully, 

James  W.  Easton, 

Electrical  Engineer. 

ELECTRIC  RAILWAY  IMPROVEMENTS. 

Toronto,  Feb.  21st,  1896. 

Editor  Canadian  Electrical  News. 

Dear  Sir, — The  writer  of  this  has  always  heard  Ham- 
ilton spoken  of  as  being  behind  the  times  and  an  over- 
grown village,  and  other  uncomplimentary  remarks  made 
about  it — as  being  behind  the  age,  yet  a  visit  there  a 
few  days  ago  showed  that,  even  if  the  town  is  a  little 
behind  the  times,  the  people  are  not  so  bad.  I  had  the 
pleasure  of  a  trip  over  The  Hamilton,  Grimsby  & 
Beamsville  Railway  in  company  with  Mr.  C.  K.  Green, 
Chief  Electrician.  You  are  aware,  no  doubt,  that  this 
railway  runs  from  Hamilton  to  Grimsby — seventeen 
miles — through  the  Garden  of  Canada.  On  boarding 
the  car  at  Hamilton  Mr.  Green  promised  me  a  surprise, 
and  this  I  got,  as  I  found  that  when  the  trolley  was  put 
on  the  wire  the  headlight  shone  out  clear  and 
bright — an  arc  lamp,  which,  on  the  run  from  Hamilton 
to  Grimsby,  illuminated  the  track  as  clear  as  daylight 
from  six  to  eight  pole-lengths  in  advance  of  the  car,  cne- 
half  of  which  was  more  than  sufficient  to  stop  the  car 
in  case  of  anything  being  on  the  track.  The  arc  lamp 
is  in  series  with  the  car  heaters,  gives  a  clear,  bright 
and  steady  light,  and  is  easily  controlled  by  the  motor- 
man.  The  mechanism,  and  in  fact  the  idea,  seems  to 
have  originated  with  Mr.  Green. 

After  admiring  the  beauties  of  the  arc  lamp,  and 
the  splendid  way  in  which  it  lit  up  the  track, 
Mr.  Green  gave  ns  another  surprise  in  the  way  of 
communicating  by  telephone  with  any  station  on  their 
line  from  inside  of  the  cars.  In  the  corner,  in  one  end 
of  the  car,  a  small  open  box  is  affixed  to  the  wall  ;  in 
this  a  very  small  telephone  is  enclosed,  and  attached  to 
the  telephone  is  a  flexible  cable  of  sufficient  length  to 
reach  the  telephone  wires  running  on  the  poles  of  the 
railway  company.  These  are  hooked  on  by  a  bamboo 
pole,  which  is  carried  on  the  outside  of  the  car.  Com- 
munications can  be  established  with  any  station  from 
any  point  of  the  line  in  this  manner.  As  a  magneto 
the  same  as  is  used  on  the  ordinary  telephone  would 
be  too  cumbersome  to  put  in  the  car,  Mr.  Greene  ar- 
ranged a  small  metallic  roller  having  a  perforated  disc, 
and  this  being  moved  from  point  to  point  would  give  a 
vibrating  current,  which  would  make  a  magneto  on  any 
point  of  the  line  ring.  Altogether,  the  arrangement  is 
about  as  complete  as  could  be  wished  for. 

The  arc  lamp,  used  in  the  way  it  is  on  this  line,  is  the 
first  practical  application  of  it  in  Canada,  and  telephon- 
ing from  the  cars,  while  not  being  something  absolutely 
new,  yet  speaks  well  for  the  enterprise  of  Mr.  Green  in 
meeting  the  conditions,  which  can  only  be  found  in  a 
long  suburban  road. 

A  Traveller. 
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MR.  JOSEPH  R.  ROY, 

The  chief  engineer  of 
the  Montreal  Park  & 
Island  Railway  Company 
is  Mr.  Joseph  R.  Roy, 
whose  portrait  we  have 
the  pleasure  of  presenting 
herewith.  He  is  a  native 
of  Montreal,  and  a  grad- 
uate in  engineering  of 
McGill  University  He 
is  also  a  member  of  the 
Canadian  Society  of  Civil 
Engineers.  Mr.  Roy  was 
for  three  years  employed 
by  the  Department  of 
Public  Works,  and  at  a  later  date  was  appointed  resi- 
dent engineer  in  charge  of  the  construction  of  the 
Massini  springs  and  Fort  Covington  railway.  He  then 
became  chief  engineer  of  the  Montreal  and  Ottawa  rail- 
way, which  position  he  held  until  the  year  1892,  when 
the  road  was  made  a  part  of  the  Canadian  Pacific  rail- 
way. 


Mr.  Joseph  R.  Roy. 


THE  ELECTRICAL  PLANT  AT  NIAGARA 
FALLS. 

The  following  notes  are  the  result  of  a  visit  by  a 
Canadian  electrician  to  this  plant  of  world  wide  interest 
and  observation  which  is  now  in  successful  operation. 
The  Niagara  Falls  Power  Co.  owns  about  1,500  acres 
which  it  expects  to  sell  or  lease  to  manufacturing  com- 
panies using  its  power.  The  user  of  the  power  may  put 
in  his  own  water  wheel,  renting  the  use  of  the  tunnel  as 
a  tail  race,  or  he  may  take  his  power  from  the  shaft  of 
the  Niagara  Co.,  or  use  the  electric  power  itself.  So 
much  power  is  being  taken  up  by  companies  in  the 
immediate  vicinity,  that  long  distance  transmission  is 
likely  to  be  delayed  for  a  year  or  two  at  least. 

About  3,000  h.  p.  is  now  being  utilized,  distributed  as 
follows  : — Pittsburgh  Reduction  Co.,  1,500  to  2,000  h. 
p.;  Carborundum  Co.,  1,000  h.  p.,  and  Street  Railway 
Co.,  500  h.  p.  This  is  handled  by  one  of  the  two  5,000 
h.  p.  generators  now  in  place.  The  third,  which  com- 
pletes the  order  placed  with  the  Westinghouse  Electric 
&  Manufacturing  Co.,  is  expected  in  two  weeks.  As 
the  power  is  rapidly  being  taken  up,  it  is  likely  that  bids 
for  new  generators  will  soon  be  called  for. 

One  cannot  but  be  impressed  by  the  thoroughness 
and  lasting  qualities  of  all  work  done  in  and  about  the 
power  house.  Even  the  visitor  is  provided  for,  in  the 
shape  of  a  gallery,  from  which  a  fine  view  of  the  station 
can  be  had.  All  heavy  apparatus  is  easily  handled  by  a 
50  ton  crane  running  the  length  of  the  station.  The 
armature,  the  heaviest  part  of  the  generator,  weighs 
about  35  tons.  The  whole  revolving  part  of  the  ma- 
.chinery,  field  shaft  and  turbines,  weighs  about  65  tons. 
But  this  great  weight,  revolving  at  250  revolutions  per 
minute,  is  almost  entirely  balanced  by  the  water  pres- 
sure, which  acts  upwards  on  the  lower  side  of  the  tur- 
bines. So  much  is  this  the  case,  that  the  strain  on  the 
thrust  bearings  is  estimated  at  not  more  than  2  tons 
when  the  machine  is  running.  At  some  loads  there  is 
no  pressure  on  the  bearings  whatever,  the  whole  weight 
being  supported  by  the  column  of  water.  The  speed  is 
regulated  by  ball  governor  mechanism  shifting  two 
gates  which  are  balanced  against  each  other  and  require 
extremely  little  power  to  move  them. 


The  fields  are  excited  from  rotary  transformers  driven 
by  the  generators  themselves  and  placed  near  the  cen- 
tral vault  supporting  the  switchboards.  There  is  also 
a  step-down  transformer  with  each  rotary  transformer. 

All  wires  are  carried  under  the  floor  to  a  vault  in  the 
centre  of  the  station.  In  this  vault  the  switches,  moved 
by  compressed  air  are  placed.  The  bus  bars  are  sus- 
pended from  the  roof  of  the  vault  and  connections  made 
to  the  switches  which  stand  on  the  floor.  There  are 
two  switches  to  each  generator,  a  distributing  switch 
and  a  generator  switch.  The  field  rheostats  are  not 
placed  in  the  vault,  being  too  bulky,  but  the  connections 
from  them  are  all  brought  in  here.  All  instruments  and 
levers,  for  regulating  the  switches,  etc.,  are  placed  on 
top  of  the  vault.  This  is  surrounded  by  a  brass  railing, 
and  here  the  electrical  engineer  in  charge  has  a  view  of 
the  whole  station  and  perfect  control  over  the  electrical 
apparatus.  The  instruments  consist  of  the  ammeters 
and  two  volt  meters  (one  for  each  phase)  and  one  watt 
meter  for  each  machine.  It  may  be  mentioned  here 
that  the  two  legs  of  the  two-phase  circuit  bear  loads 
which  diff"er  considerably,  due  to  single  phase  current 
being  rented  in  some  cases.  The  step-up  transformers 
for  long  distance  transmission  are  provided  with  a 
special  building  across  the  canal.  Lightning  arresters 
are  provided  for  all  circuits  leaving  the  power  house. 

Street  railway  power  is  furnished  from  a  500  h.  p. 
rotary  converter,  built  by  the  Westinghouse  Co. 

Power  IS  transmitted  to  the  transformer  house  of  the 
Pittsburgh  Reduction  Co.,  near  by,  where  it  is  reduced 
to  a  pressure  of  115  volts  and  transforrned  by  rotary 
converters  to  direct  current  at  160  volts,  ready  for  use 
in  the  reducing  furnaces  in  the  production  of  aluminum. 
There  are  four  rotary  converters  of  500  h.  p.  each,  built 
by  the  General  Electric  Co.  They  are  of  very  large  size, 
but  were  so  made  that  they  might  be  increased,  when 
necessary,  to  1,000  h.  p.  each,  by  changing  the  arma- 
tures. If  necessary  one  of  these  machines  can  be  started 
up  in  3  minutes,  and  the  whole  station  in  1 1  minutes. 
Such  rapid  starting  up  would  be  impossible  in  the  case 
of  a  steam  plant.  Indeed  one  is  greatly  impressed  here 
by  the  absence  of  anything  in  the  shape  of  a  tall  chim- 
ney and  smoke.  The  load  is  pretty  steady  and  power 
is  kept  on  day  and  night.  About  6  tons  of  aluminum 
is  turned  out  every  24  hours. 

The  Carborundum  Co.  also  receives  its  power  in  a 
step  down  transformer  whence  it  passes  through  a  regu- 
lator of  special  construction  moved  by  hand.  The 
regulator  is  required  on  account  of  the  variable  pressure 
necessary  during  the  heating  process.  It  is  a  trans- 
former in  which  the  mutual  induction  is  varied  by  turn- 
ing the  inner  part  of  the  apparatus  and  its  windings, 
the  outer  part  being  fixed.  1000  h.  p.  is  used,  one  fur- 
nace being  in  operation  at  a  time.  A  heat  lasts  for  24 
hours,  a  ton  of  carborundum  being  turned  out  at  each 
heat.  The  ingredients  consist  of  coke,  salt,  sand  and 
sawdust.  These  are  thoroughly  ground  up  and  mixed 
before  being  put  into  the  furnace.  The  electric  con- 
ductors are  connected  to  plates  at  opposite  ends  of  the 
furnace.  From  each  of  these  plates  36  carbon  cylinders 
project  into  the  furnace.  A  sort  of  conductor  of  coke  is 
lain  through  the  middle  of  the  furnace  from  one  terminal 
to  the  other  and  the  carborundum  crystals  are  formed 
around  this.  These  crystals  are  washed  in  sulphuric 
acid  and  then  in  water,  from  which  latter  bath  the  car- 
borundum is  obtained  and  sorted  in  sieves  into  diff'erent 
sizes  ready  for  the  factory.  At  present  it  is  sent  to  the 
factory  at  Monongahela,  Pa.,  where  it  is  made  into 
wheels  and  cones  of  all  sizes  for  various  grinding  pur- 
poses. A  factory  is  being  built  at  Niagara,  and  when 
it  is  complete,  the  other  will  be  shut  down.  The  pro- 
cess is  very  much  cheapened  by  the  use  of  the  Niagara 
power. 
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QUESTIONS  AND  ANSWERS. 

F.  &  T.,  Walkerton,  Out.,  write  :  -ist.  Why  cannot 
alternating  current  be  used  instead  of  direct  for  street 
railway  purposes?  2nd.  What  is  the  difficulty  in  using 
same?  Our  opinion  is,  that  with  double  wiring  twin 
trolleys,  two  commutators  and  rawhide  gear,  feed  wire 
and  transformers,  with  a  few  minor  changes  in  the 
method  now  in  use,  it  would  be  possible,  and  at  a  very 
reduced  rate.  Will  som  eone  give  us  their  opinion  on  the 
same  ? 

Answer. — The  alternating  current  has  not  hitherto 
been  used  for  street  railway  purposes,  first  on  account  of 
the  unsuitability  of  the  alternating  motors  for  the  condi- 
tions imposed  on  railway  motors,  their  torques  at  other 
than  full  speed  not  having  been  satisfactory.  This  defect 
has  been  overcome  in  the  induction  motor,  which  is  no 
doubt  adapted  for  traction  purposes,  and  probably  will  be 
so  applied  in  the  near  fyture.  By  your  mention  of  twin 
trolleys  you  no  doubt  mean  to  throw  out  the  rails  as  re- 
turn circuit,  but  in  any  case  the  single  phase  alternating 
current  would  not  be  at  all  suitable  for  traction,  as  single 
phase  motors  will  not  start  from  rest  without  introduc- 
ing a  complicated  phase-splitting  apparatus,  so  that  you 
would  either  have  to  use  a  two  phase  current  with  four 
wires,  four  trolleys,  etc.,  or  a  three  phase  with  three 
wires,  three  trolleys,  and  so  on.  You  mention  two 
"commutators,"  but  it  does  not  appear  what  a  commu- 
tator has  to  do  with  an  alternating  current.  The  alter- 
nating current  is  scientifically  applicable  for  traction, 
but  not  commercially  as  yet. 


The  Secretary  of  Dresden  Association  C.A.S.  E.,  pro- 
pounds the  following  question  : — "What  is  the  indicated 
h.p.  of  an  engine,  13  in.  bore,  18  in.  stroke,  170  revolu- 
tions per  minute,  boiler  pressure,  70  lbs.? 

Answer. — The  indicated  horse-power  of  our  engine 
is  calculated  from  the  formula 

A.  X  M.E.P.  x2  R.S. 


H.P.  =' 


33,000 


where  A.  =  area  of  piston  in  square  inches  ;  M.  E.  P.  = 
the  mean  effective  steam  pressure  ;  R.  =  number  of 
revolutions  ;  S.  ■=  length  of  stroke  in  feet.  In  the  case 
mentioned,  the  piston  area  in  inches  is  13273  ;  the 
mean  effective  pressure  at  one-quarter  cut-off  is  (with 
70 lbs.  boiler  pressure)  29-63  lbs.,  non-condensing;  the 
stroke  is  practically  i"i  foot — hence,  substituting  in  the 
formula,  we  get 

p    _  (i32'73)x  (29-63)  X  (2  X  170  X  I -i) 
33,000  ' 

which  is  a  little  over  44  horse-power. 


Walkerville,  Ont.,  Feb.  12,  1896. 

Editor  Canadian  Elfctkical  News. 

Dear  Sir,  —  I  notice  in  the  "  Questions  and  Answers" 
column  of  the  News  a  query  from  "Constant  Reader," 
Whitby,  Ont.  He  asks,  "  How  is  it,  when  lamps  are 
connected  in  series,  as  in  railway  circuits,  the  highest 
voltage  lamp  always  gives  the  brightest  light?"  With 
your  permission  I  would  like  to  state  my  theory  con- 
tained in  the  following  table  and  explanations  : 


16  C.  P.  LAMPS,  60  WATT  EFFICIENCY. 


Volts. 

Amperes. 

Hot  Resistance 
in  Ohms. 

50 

1.2 

41.66 

70 

•875 

81.77 

100 

.6 

166.66 

104 

•577 

180.24 

1 10 

•5454 

201.68 

Lamps  of  any  efficiency  can 
be  taken  provided  all  are  alike. 


.With  a  circuit  of  500  volts,  using  five  lamps  in  series, 
suppose  four  lamps  of  a  series  are  100  volts  and  one 
lamp  104  volts,  then  by  adding  the  resistance  of  the  five 
lamps,  we  obtain  846.9  ohms  (166.66  x  4  =  666.66  +  (i  x 
180.24)  =  846.9).  Applying  Ohm's  law  we  get  the  cur- 
rent required, 

soo  vclts  E. 

— r —  =  .  \9  ampere  C  =  ^ 

846.9  ohms       o  ^        r  R. 

By  comparing  the  result  (.59  amp.)  with  the  table,  it 
will  be  seen  that  the  current  passing  through  the  series 
is  .013  amp.  less  than  is  required  for  the  100- volt  lamps, 


and  .01  amp.  more  than  is  required  to  bring  the  104- 
volt  lamp  to  16  c.p.  The  practical  result  is  that  the 
loo-volt  lamps  will  burn  a  little  below  and  the  104-volt 
lamp  a  little  above  the  normal,  making  a  preceptible 
difference  in  the  light.  Lamps  of  the  same  voltage  but 
of  different  efficiencies  will  give  similar  results.  The 
higher  efficiency  lamps  being  of  higher  resistance  and  re- 
quiring less  current,  will  give  the  brighter  light,  e.  g. , 
55-watt  and  60-watt  lamps  connected  in  series,  the  55- 
watt  lamps  will  be  the  brightest.  Nothing  but  a  test 
will  show  whether  it  is  the  efficiency  or  voltage  that  is 
at  fault  if  some  lights  in  a  series  burn  bright  or  dim. 

J.  W.  Schell. 


"P.  S.  C,"  Oshawa,  Ont.,  writes: — Please  be  so 
kind  as  to  answer  me  the  following  questions  in  the 
March  issue  of  the  Electrical  News  :  (i.)  "Suppose 
after  two  guages  of  water  show  in  glass  that  pump  was 
stopped  ;  five  minutes  after  that  you  notice  water  at  the 
top  of  glass,  what  would  you  do,  and  what  was  the 
cause  of  difficulty,  boiler  not  foaming?  (2.)  Suppose 
feed-pump  working,  but  water  level  in  boiler  gradually 
falling.  Name  the  different  places  you  would  look  to 
find  the  difficulty  ?  (3.)  If  the  valve  stem  of  the  steam 
valve  of  a  Corliss  engine  should  break,  what  could  be 
done  to  prevent  a  shut  down?  (4.)  In  triple  engine, 
with  second  cylinder  doing  much  more  work  than  low 
pressure,  how  can  cut-oflf  be  best  adjusted  in  either 
cylinder  to  balance  load  between  cylinders  ?  " 

Answer. — (i.)  We  should  advise  you  to  blow  out  the 
gauge  glass  to  see  if  the  level  indicated  was  the  right 
one,  or  whether  in  some  way  the  gauge  cocks  had 
become  clogged.  If,  as  a  matter  of  fact,  the  level  of 
the  water  was  above  the  glass  (and  the  guage  had 
become  so  clogged  as  not  to  indicate  properly,)  open 
the  pet  cocks  of  the  cylinder,  and  the  drain  in  the  pipes, 
so  as  to  carry  off  the  water  flowing  into  the  pipes.  If 
no  further  trouble  occurred  in  the  cylinders  wait  until 
water  appears  again  in  the  guage  glass,  but  if  there  is 
any  reason  to  fear  that  the  water  level  is  so  high  as  to 
flow  over  into  the  cylinder,  then  blow  the  boiler  down  a 
little.  (2.)  Either  the  pump  is  not  working  fast  enough 
or  water  is  leaking  at  joints  or  seams,  or  around  the 
tubes,  or  at  the  blow-off.  In  fact,  overhaul  the  boiler 
immediately?  (3.)  Splice  the  stem  temporarily  with 
anything — a  piece  of  stiff  wood — and  wrap  the  stem  and 
splice  with  some  stout  cord  or  rope,  drawing  the  valves 
together,  so  as  to  keep  the  whole  thing  taut.  (4.)  You 
can  do  nothing  unless  the  cylinders  are  individually  con- 
trolled by  a  cut-oflP  valve,  in  which  case  adjust  as  in  a 
single  cylinder. 


"W.  R.  R.,"  Stayner,  Ont.,  writes:  "To  protect 
our  alternator  from  short  circuit  in  the  outside  mains, 
there  is,  as  is  of  course  the  practice,  a  fuse  introduced 
between  the  dynamo  leads  and  the  main — but  in  our 
fuse  cut-out  there  is,  I  think,  something  peculiar,  if  not 
out  of  place.  Each  wire  has  a  separate  cut-out.  The 
following  diagram  shows  the  whole  as  it  is  : — 


The  reason  given  for  the  double  fusing  on  each  line 
is,  "  if  one  should  be  blown  out,  the  other  would  still 
be  there  to  prevent  the  interruption  of  the  circuit."  Is 
this  in  place  ?  " 

Answer.— The  two  fuses  are  intended  to  be  dupli- 
cates, so  that  if  one  goes  there  may  still  be  the  other 
which  can  be  switched  or  plugged  in.    There  should  be 
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some  arrangement  for  switching  one  off  and  the  other 
on  ;  but  of  course  both  should  not  be  in  circuit 
together. 

•  Mr.  F.  G.  Proutt,  of  Maiden,  Mass.,  writes:  I  noticed 
in  your  paper  of  this  month  a  communication  from  some 
one  who  signs  himself  "A  Constant  Reader."  From 
the  question  he  has  asked,  and  which  you  took  so  much 
trouble  to  answer,  I  imagine  that  he  is  not  a  constant 
observer,  but  to  help  you  complete  the  answer  to 
his  question,  the  reason  a  high  voltage  lamp  becomes 
more  incandescent  than  those  of  a  lower  voltage  when 
connected  with  them  in  series,  is  this  :  The  higher  volt- 
age the  lamp  the  less  current  passes  through  it,  or, 
rather,  is  required  by  it ;  for  instance,  about  ampere 
is  required  for  a  100  volt  lamp,  while  one  ampere,  or 
about  that,  is  required  for  a  50  volt  lamp.  Now,  if  we 
connect  8  50  volt  lamps  and  i  100.  volt  lamp  in  series 
across  a  500  volt  circuit,  we  would  have  current  passing 
in  proportion  to  the,  resistance,  and  if  the  50  volt  lamps 
have  each  50  ohms  R,  and  the  100  volt  lamps  an  R  of 
200  ohms,  then 


„  =  C  or  . 

K  8  X  50  +  200 


=  C  =  5-6  amp. 


Now,  5-6  of  an  amp.  is  not  quite  enough  current  for  the 
50  volt  lamp,  but  is  very  much  too  high  for  the  100  volt 
lamp.  Hence,  the  high  voltage  lamp  would  burn  very 
much  brighter,  and  in  every  case  where  lamps  of  dif- 
ferent voltages  are  run  in  series,  the  one  made  to  be  at 
the  highest  voltage  will  be  the  most  incandescent. 


CENTRAL  STATION  BOOK-KEEPING. 

Bv  George  White- Fraser,  E.  E. 
III. 

What  has  gone  before  will  indicate  the  importance  of  keepings 
strict  watch  on  the  operating  end  of  an  electric  plant.  As  soon  as 
you  begin  to  suspect  the  honesty  and  faithfulness  of  each  piece  of 
machinery  in  your  power  house,  and  lay  traps  to  find  out  little 
lapses  from  rectitude,  so  soon  will  you  begin  to  find  your  expenses 
going  down,  and  your  profits  increasing. 

When  you  look  into  things  a  little,  you  will  be  surprised  to  find 
what  a  great  deal  there  is  in  "management"  after  all  ;  and  how 
even  apparently  unimportant  apparatus  and  supplies  may  exercise 
a  considerable  influence  on  results.  Lines  are  of  course  very 
simple,  and  once  they  are  up  will  probably  continue  to  be  all  right, 
if  they  are  kept  free  from  grounds,  and  generally  kept  in  repair  ; 
but  at  the  same  time  it  is  of  considerable  assistance  to  take  obser- 
vations from  time  to  time,  as  to  the  insulation  of  the  entire  aerial 
structure,  from  the  ground,  and  of  the  wires  from  each  other.  A 
leak  in  either  way  simply  means  wasted  fuel,  and  presumably  the 
business  of  a  central  station  is  to  make,  not  to  waste,  money. 

From  the  central  station,  the  records  will  divide  into  these  con- 
cerning arc  services,  incandescent  service,  and  power  service.  As 
regards  the  arcs,  there  should  of  course  be  an  account  kept  of  the 
carbons  used,  and  of  the  repairs  necessary  on  each  lamp.  An  ac- 
count should  be  kept  for  each  individual  lamp,  and  the  cost  of  any 
repairs  to  any  one  should  be  debited  against  it.  If  a  coil  burns 
out — or  a  carbon  holder — you  want  to  know  of  it,  and  which  lamp 
it  belonged  to;  and  you  can  summarize  the  records  at  the  end  of 
the  year,  and  probably  have  some  instructive  information  as  to  the 
quality  of  your  lamps  as  pieces  of  mechanism.  Then,  a  few  spare 
lamps  should  always  be  kept  in  stock  in  order  to  leplace  those  on 
the  lines  brought  in  for  inspection.  Perhaps  the  idea  of  inspecting 
an  arc  lamp  causes  amusement  ;  but  when  it  is  remembered  that 
an  arc  lamp  is  merely  a  little  machine  for  keeping  carbons  at  a 
proper  distance  apart,  and  that  it  does  so  by  virtue  of  being  built 
and  adjusted  with  that  object,  and  that  its  proper  working  depends 
on  some  rather  delicate  devices,  and  that  if  it  falls  ever  so  little 
out  of  adjustment,  it  means  wasted  money  for  fuel — then  it  will  be 
obvious,  that  to  inspect  it  periodically,  to  see  whether  it  actually 
is  doing  its  work,  is  just  as  necessary  as  it  is  to  indicate  the  engine. 

What  is  an  "arc  light,"  and  how  is  it  produced?  An  arc  light 
is  simply  the  illumination  produced  by  the  intense  incandescence 
of  two  "electrodes"  separated  by  a  space  across  which  an  electric 
current  is  being  forced  by  an  E.  M.  F.  This  incandescence  is 
the  result  of  the  very  high  temperature  caused  in  the  electrodes 
by  the  interposition  of  the  air  space — it  being  a  principle  of 
mechanics  as  well  as  electrics  that  resistance  dissipates  energy 
in  the  form  of  heat.  A  greater  amount  of  resistance  will  dissipate 
a  greater  amount  of  energy.  A  man  will  become  hot  and  perspire 
when  working  hard,  i.e.,  overcoming  a  great  resistance,  when  he 
will  nol  even  feel  warm  over  ;i  light  job  ;  and  as  the  principal 


work  done  by  the  current  in  passing  through  an  arc  lamp  is  right 
at  the  arc  itself,  it  is  plain  that  the  longer  the  arc  the  more  work 
done.  Now,  it  is  well  known  that  a  current  of  9  amperes  requires 
a  voltage  of  50  to  force  it  across  an  air  space  of  about  3-32  of  an 
inch  between  the  carbons,  and  the  light  produced  is  the  nominal 
2,000  candle-power.  So  that  if  you  can  arrange  to  have  two  7-16 
carbons  continually  held  at  3-32  apart,  and  use  a  9  ampere  current, 
you  will  get  nominal  2,000  c.p.,  and  will  require  a  pressure  of  50 
volts,  or  an  expenditure  of  50  X  9  =  450  watts  of  energy.  If  you 
vary  the  distance  apart  of  the  carbons,  you  will  vary,  in  the  same 
sense,  the  volts,  wattage,  and  within  limits,  the  candle-power.  If 
you  keep  the  carbons  4-32 "  apart  you  will  get  a  somewhat  larger 
candle-power,  and  you  will  require  a  higher  voltage  and  expend 
a  higher  wattage.  But  as  you  are  only  getting  paid  for  2,000 
c.p.,  you  don't  want  to  produce  any  more — hence  the  excess  of 
wattage  consequent  upon  higher  c.p.  is  a  pure  waste  of  money. 
Every  time  your  arc  lamp  pulls  the  carbons  apart  more  than  their 
rated  arc  length ;  every  time  the  carbon  rod  sticks  a  little — 
generally,  whenever  your  arc  gets  longer  than  it  is  intended  to — 
you  are  wasting  fuel,  and  consequently,  money.  With  a  9  ampere 
current,  an  excessive  voltage  of  so  little  as  one-tenth  of  a  volt, 
will  require  an  expenditure  of  almost  3  h.p.  hours  per  year — more 
than  necessary — per  lamp. 

Try  any  lamp  that  has  been  on  the  line  for  some  weeks,  exposed 
to  all  the  variable  atmospheric  conditions,  and  a  few  careful  ob- 
servations as  to  the  fall  of  pressure  across  the  terminals  will  be  very 
instructive  to  anyone  who  is  intelligent  enough  to  apply  the  results. 
Assume  30  arc  lamps,  burning  on  a  moon  schedule  of  about  200 
hours  in  the  month,  and  assume  that  their  adjustment  is  to  become 
so  inaccurate  that  they  will  draw  out  their  arcs  long  enough  before 
feeding  to  require  an  extra  volt  each.  Assume  that  otherwise 
their  working  is  reasonably  good,  and  their  feeding  regular  ;  then 
this  plant  will  dissipate  in  excessive  voltage  alone,  432  h.  p.  hours 
every  year,  which  might  just  as  well  be  saved. 

Every  lamp  should  be  tested  for  a  whole  night  every  two  or 
three  months.  If  its  feeding  is  not  regular  it  should  be  made  so, 
by  the  proper  adjustments,  which  can  be  done  by  any  intelligent 
electrician  ;  and  the  record  of  each  lamp's  performance  should  be 
kept.  If  any  individual  lamp  is  frequently  found  to  be  out  of  ad- 
justment, it  should  be  carefully  overhauled.  It  may  have  some 
defect  which  renders  it  inefficient,  and  which  can  perhaps  be 
remedied.  If  not,  it  is  better  to  buy  a  new  lamp  than  to  run  a  bad 
one.  By  lighting  the  power  house  with  the  lamp  to  be  tested,  no 
extra  expense  will  be  involved. 

It  is  quite  important  that  tests  should  be  made  of  the  carbons. 
A  carbon  is  by  no  means  always  a  carbon.  There  are  good,  bad, 
and  indifferent  ones.  The  good  will  cost  money  to  buy,  it  is 
true  ;  but  the  poor  one  will  cost  money  to  run,  it  is  equally  true. 
There  are  hard  and  soft,  long-lived  and  short-lived,  cheap  and  ex- 
pensive ones.  Those  who  have  not  given  any  study  to  the  carbon 
question  generally  believe  that  carbon  is  the  best  that  lasts  the 
longest,  but  that  does  not  necessarily  follow.  Carbon  is  a  material 
of  comparatively  high  resistance,  which  can,  however,  be  varied 
by  varying  its  density  and  its  ingredients.  Cheap  carbons  are 
made  of  inferior  materials,  and  not  a  great  deal  of  attention  is 
paid  to  the  process  of  manufacture.  The  consequence  is  probably 
a  very  high  resistance,  and  a  want  of  homogeneity  in  the  structure 
which  causes  it  to  burn  unequally  and  break  off  in  little  chunks. 
It  may  have  a  long  life,  but  the  high  resistance  will  cause  the 
same  extra  expenditure  over  that  required  for  a  shorter  lived, 
lower  resistance  carbon,  as  the  undue  lengthening  of  the  arc  de- 
scribed above.  It  may  very  easily  happen  that  a  short-lived  car- 
bon may  be  the  most  economical  to  use,  because  its  smaller  re- 
sistance will  save  more  than  enough  energy  to  pay  for  the  greater 
number  of  carbons  used.  Observation  and  experiment  will  enable 
the  intelligent  electrician  to  select  actually  the  best  carbon  ;  and 
a  certain  number  of  each  batch  bought  should  be  carefully  tested 
as  to  their  life,  their  resistance,  and  if  possible,  their  candle-power. 
This  latter  point — candle-power — is  of  course  very  important,  but 
to  properly  describe  the  tests  and  observations  would  require  too 
long  an  article.  Careful  observations  by  experienced  scientists 
have  proved  that  carbons  of  the  same  apparent  make,  from  differ- 
ent makers,  sometimes  vary  as  much  as  50  per  cent,  in  the  candle- 
powers  they  give  forth,  for  the  same  expenditure  of  energy  ;  and 
they  show  that  ultimately  the  best  carbon  is  undoubtedly  that  one 
to  the  manufacture  of  which  most  scientific  attention  has  been 
given,  which  is  therefore  necessarily  high  priced.  But  the  test 
above  mentioned  should  be  made  with  a  carefully  regulated  lamp, 
so  that  the  arc  shall  be  kept  sensibly  constant,  and  should  record 
the  exact  length  of  life  per  inch  and  per  carbon,  and  the  average 
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resistance  across  the  lamp  terminals.  These  records  will  enable 
a  fairly  g-ood  comparison  to  be  made  between  carbons  of  different 
makes  and  prices.  If,  by  a  proper  system  of  lamp  inspection  and 
adjustment,  and  a  careful  selection  of  carbons,  you  can  run  each 
lamp  at  one  volt  less  pressure,  in  the  above  assumed  plant  you 
will  save  over  two  tons  of  coal  per  year  ;  or  you  will  be  able  to 
put  another  lamp  on  the  same  circuit. 

As  regards  the  incandescent  installation,  about  the  most  import- 
ant feature  is  the  lamps  themselves  ;  and  this  is  the  feature  that 
seems  to  receive  less  attention  and  study  from  the  average  central 
station  manager  than  any  other.  Lamps  are  of  all  kinds,  sizes, 
makes  and  descriptions;  and  of  course  each  manufacturer  claims 
superiority  for  his  own  make.  Price  seems  generally  to  be  regarded 
as  the  most  important  factor  governing  the  selection  of  a  lamp, 
i.e.,  a  lamp  costing  22  cents  is  taken  to  be  a  more  advantageous 
purchase  than  another  costing  23  cents.  As  I  have  requently 
said  before,  it  is  a  pretty  fair  principle  to  work  on  in  these  days 
of  keen  cornpetition  among,  manufacturers,  that  the  highest  priced 
article  is  generally  the  best  one  ;  and  the  question  to  ask  is,  not 
how  little  does  such  an  article  cost  to  buy,  but  how  little  does  it 
cost  to  keep  running  in  good  order.  An  article  that  can  be  kept 
in  repair  and  in  good  efficient  condition  for  $1  a  year,  is  worth,  to 
buy,  just  twice  as  much  as  a  similar  article  that  costs  $2  per  year 
to  maintain,  other  things  being  equal  ;  and  if  the  former  article  is 
sold  at  50  per  cent,  advance  on  the  price  of  the  latter,  then  the 
higher  priced  article  is  actually  and  obviously  far  the  cheaper  of 
the  two.  This  same  principle  applies  to  incandescent  lamps.  The 
factors  that  determine  the  comparative  values  of  different  lamps 
are :  the  candle-power,  the  life,  the  efficiency,  the  price — purposely 
putting  price  last.  Lamps  of  all  makes  deteriorate  as  they  are 
longer  in  use,  some  less  than  others,  i.e.,  their  candle-powers 
become,  sometimes,  considerably  less  the  longer  they  are  kept 
burning  ;  and  the  lamp  to  be  desired  is,  other  things  being  equal, 
that  one  that  keeps  its  candle-power  longest  up  to  its  rated 
amount.  Then  again,  lamps  differ  in  point  of  efficiency.  A  lamp 
requires  the  expenditure  of  a  certain  amount  of  energy  to  make 
and  keep  it  burning  ;  so  that  other  things  being  equal,  that  lamp 
that  maintains  its  candle-power  longest,  for  the  least  expenditure 
of  energy,  is  the  best.  Having  obtained  by  means  of  experiment 
or  otherwise,  a  diagram  showing  the  continuous  candle-power 
curve  of  a  lamp  as  a  function  of  its  life,  and  also  of  the  watts  of 
electrical  energy  expended  during  inch  life,  then  an  average  can 
be  struck  which  shows  the  average  watts  per  candle  power  ex- 
pended. And  a  comparison  of  several  such  averages  will  show 
the  best  lamp,  other  things  being  equal.  The  best  is  of  course 
that  lamp  which  requires  the  lowest  average  wattage  per  candle. 

About  the  only  other  record  that  can  be  kept  in  places  where 
lamps  are  rented  on  the  flat  rate  system,  is  the  dates  when  each 
lamp  was  put  in.  A  little  slip  of  paper  with  the  date  marked  on 
it  can  be  gummed  onto  the  base,  and  so  accurate  track  is  kept  of 
the  life  of  each  lamp,  which  can  be  returned  to  makers  if  burnt 
out  before  guarantee. 

If  the  entire  system  is  worked  on  the  meter  plan,  which  is 
greatly  to  be  preferred,  then  the  monthly  readings  of  the  meters 
added  together  should  be  compared  with  the  month's  total  as 
registered  on  the  station  wattmeter.  The  comparison  will  enable 
any  discrepancy  to  be  traced  and  possibly  lead  to  the  detection 
of  unsuspected  leaks. 

In  a  system  where  current  is  sold  entirely  by  the  meter  it  be- 
comes of  very  special  importance  to  study  the  incandescent  lamp 
question,  because  the  exigencies  of  this  service  introduce  some 
very  paradoxical  conclusions.  For  instance,  it  is  sometimes  ac- 
tually better  and  more  profitable  for  the  central  station  to  break 
lamps  long  before  they  are  worn  out,  and  put  in  new  ones  at  its 
own  cost.  Length  of  life,  in  this  case,  is  about  the  least  impor- 
tant advantage  that  can  be  claimed  for  a  lamp.  This,  however, 
is  a  matter  that  cannot  be  discussed  at  proper  length  in  this 
article.  What  is  intended  to  be  shown  is,  that  just  as  there  are 
engines  and  engines,  dynamos  and  dynamos,  so  are  there  carbons 
and  carbons,  lamps  and  lamps,  and  that  if  judgment  and  caution 
are  necessary  in  the  purchase  of  a  bicycle,  or  of  a  good  horse — 
they  are  far  more  so  in  the  purchase  and  operation  of  any  electri- 
cal and  steam  apparatus. 

There  are  certain  general  accounts  that  will  be  kept  by  every 
one — sand  paper,  oil,  new  brushes,  fuse  wire,  and  what  not,  which 
need  not  be  particularly  referred  to.  A  central  station  that  fol- 
lows the  line  of  the  records  indicated  in  the  foregoing,  will  find 
itself  in  a  good  position  to  increase  its  profits.  In  electrical  busi- 
ness it  is  not  entirely  what  is  made  that  pays  dividends,  but  what 
s  saved  ;  and  it  cannot  be  said  of  even  the  most  high  class  station 


yet  known,  that  it  has  attained  the  highest  possible  point  of  effi- 
ciency, but  the  most  successful  are  those  that  keep  the  most 
watchful  eye  over  every  individual  machine  or  piece  of  apparatus, 
and  who  keep  every  detail  in  the  highest  and  best  order — and  this 
cannot  be  done  without  keeping  the  most  comprehensive  system 
of  accurate  records,  and  by  the  continual  testing  of  evervlhing. 


ANNUAL  MEETING  OF  THE  BELL  TELE- 
PHONE COMPANY. 

The  annual  meetings  of  the  Bell  Telephone  Company 
was  held  in  Montreal  on  the  27th  of  February.  Among- 
those  present  were  Messrs.  C.  F.  Sise,  president,  Robert 
Mackay,  vice-president,  C.  P.  Sclater,  secretary-treas- 
urer, W.  R.  Driver,  Robert  Archer,  C.  R.  Hosmer,  R. 
McLea,  F.  X.  St.  Charles,  J.  McRae,  J.  Wilson,  W. 
B.  Miller,  T.  D.  Hood,  James  Moore,  A.  Kingman, 
Reid  Taylor,  H.  A.  Budden,  Hugh  Watson,  J.  Wil- 
liamson, D.  Ross  Ross,  W.  J.  Withall,  J.  B.  McNamee 
George  H.  Holt,  Chas.  Garth,  John  Crawford,  Andrew 
Allen,  Alex.  Paterson,  G.  M.  Kingh  orn,  Hector  Mac- 
kenzie and  others. 

Mr.  Sclater,  the  secretary-treasurer,  read  the  annual 
report  as  follows  :  — 

"  The  directors  beg  to  submit  their  sixteenth  annual 
report;  1,028  subscribers  have  been  added  during  the 
year,  the  total  number  of  the  sets  of  instruments  now 
earning  rental  being  28,809  !  45  exchanges  and  6  agen- 
cies have  been  constructed  and  added  to  the  system. 
The  company  now  owns  and  operates  345  exchanges 
and  268  agencies  ;  522  miles  of  poles,  and  1,760  miles 
of  wire  have  been  added  to  the  long  distance  system  in 
1895  ;  of  these  igo  pole  miles  and  874  wire  miles  are  in 
the  Ontario  department,  and  332  pole  miles  and  913 
wire  miles  are  in  the  Eastern  department. 

The  long  distance  lines,  now  owned  and  operated  by 
the  company,  comprise  14,851  miles  of  wire  on  5,884 
miles  of  poles,  which  include  a  copper  metallic  circuit 
line  from  Montreal  to  Toronto,  constructed  during  the 
past  year. 

Work  on  the  new  building  in  Montreal  progressed 
favorably  until  it  was  deemed  prudent  to  discontinue 
construction  during  the  winter.  It  will  be  resumed  as 
early  as  possible,  and  we  trust  that  the  building  will  be 
ready  for  occupancy  before  the  next  annual  meeting. 
The  growth  of  our  Winnipeg  exchange  having  rendered 
the  present  offices  inadequate  for  the  business,  it  became 
necessary  to  secure  other  quarters,  and  a  lot  was  pur- 
chased on  Thistle  street,  in  a  favorable  location,  where 
a  building  will  be  erected  during  the  summer,  which 
will  be  used  solely  for  the  purposes  of  the  company. 

The  gross  revenue  for  the  year  was  $1,087,124.28, 
the  expenses  were  $787,249.36,  the  net  revenue  was 
$299,874.92,  the  paid  up  capital  is  $3,168,000. 

In  addition  to  the  net  revenue  of  $299,874.92,  the 
premium  on  bonds  sold  during  the  year,  amounted  to 
$10,750,  making  a  total  of  $310,624.92,  out  of  which 
$253,431.33  have  been  paid  in  dividends,  and  the 
balance  of  $57, 193.59  together  with  $2,806.41,  taken 
from  revenue  account,  has  been  carried  to  the  contin- 
gent account,  which  now  amounts  to  $910,000. 

In  moving  the  adoption  of  the  report,  the  chairman 
made  a  feeling  reference  to  the  loss  the  company  had 
sustained  through  the  death  of  the  late  vice-president, 
Mr.  G.  Ross.    The  report  was  adopted. 

In  reply  to  a  question,  the  president  stated  that  the 
net  revenue  of  the  company  for  the  year  had  been  10 
per  cent.  The  revenue  from  long  distance  lines  had 
been,  in  1893,  $140,000;  1894,  $152,000;  1895, 
$178,213. 

The  directors  were  authorized  to  make  a  further  issue 
of  debentures  for  $600,000,  in  accordance  with  the 
authority  given  by  the  Dominion  statute.  These  funds 
are  required  to  meet  current  expenses  entailed  in  im- 
proving the  system.  This  sum  will  bring  the  total  issue 
up  to  $1,200,000. 

The  balloting  for  officers  resulted   in  the  old  board 
being  re-elected  as  follows  :   C.    F.    Sise,   president  ; 
Robert    Mackay,    vice-president  ;    directors,    W.  H. 
Forbes,  John  E.   Hudson,   Robert  Archer,   Wni.  R 
Driver,  Hugh  Paton  and  Charles  Cassils. 
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The  tendency  of  modern  central  station 

Modern  Central  Station         •         ■       ■    ^  j  • 

eng:ineeringf  is  towards  greater  science, 
Engineering.  .b  &  &  ' 

higher  economy,  more  comprehensive 
business  methods.  In  the  early  history  of  electric  light- 
ing (about  five  or  six  years  ago)  we  used  to  be  satisfied 
— more,  we  were  pleased — if  on  closing  the  switch  we 
got  light  in  the  lamps,  and  our  electricians  used  to  be 
happy  and  read  the  paper  while  the  plant  ran  itself. 
The  fireman  also  piled  in  coal,  and  on  cold  nights 
opened  the  fire  door  to  warm  himself  at  ;  and  if  profits 
were  not  very  large — well — "  Electricity  did'nt  pay  any- 
way." But  to-day  our  electrician  has  something  else 
to  do,  and  the  superintendent  can  tell  by  comparing 
the  reading  of  the  station  watt-meter  with  the  last  night's 
fuel  consumption,  how  many  times  the  furnace  door  was 
opened,  and  for  how  long,  and  if  Mr.  Fireman  has  not 
a  satisfactory  explanation  to  give  he  goes  suddenly.  In 
those  days  we  knew  hov/  much  coal  was  burnt  and  how 
much  wages  we  paid,  and  if  the  income  from  the  lamps 
was  sufficiently  large  to  have  a  little  over,  after  paying 
expenses,  we  pocketed  it  with  a  thankful  heart,  and 
asked  no  questions.  How  very  different  is  the  method 
of  running  a  central  station  now-a-days.  In  the  first 
place,  a  comprehensive  business  policy  governs  the  en- 
tire management,  and  furnishes  a  framework,  into  which 
are  fitted  such  details  as  differential  rental  rates,  lamp 
efficiencies,  etc.  The  tabulation  and  classification  of 
operating  statistics  will,  in  the  hands  of  an  experienced 
manager,  be  not  only  a  sure  record  of  the  past,  but  also 
a  guide  to  the  future,  and  a  careful  and  observant  study 
of  such  dry  statistics  will  often  serve  to  so  modify  the 
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general  policy  as  to  effect  considerable  improvements  in 
operating-  methods,  or  in  profits.  In  the  next  place, 
each  individual  bit  of  machinery  in  the  system,  be  it 
boiler,  engine,  belt,  generator,  or  lamp  socket,  is  con- 
tinually under  the  watchful  eye  of  the  observant  manager, 
who  knows  what  it  is  capable  of  doing  under  favorable 
circumstances,  and  if  at  any  time  it  falls  somewhat  be- 
low the  mark,  he  knows  it,  and  must  know  the  reason 
why.  If  500  lbs.  of  coal  are  burnt  more  to-night  than 
last  night,  he  is  aware  of  it  next  morning,  and  far  from 
saying  it  "  can't  be  helped,"  he  finds  out  why  it  was — 
whether  there  was  a  greater  demand  for  current  by  con- 
sumers, or  whether  a  belt  slipped,  or  a  valve  got  wrong. 
It  can  and  must  be  helped,  and  is  helped.  The  repair 
account  is  scrutinized  narrowly  every  year,  and  any  bit 
of  apparatus  that  seemed  to  require  frequent  attention 
is  examined  with  the' object  of  making  it  more  durable, 
and  so  reducing  the  expenses.  There  is  a  ceaseless  ef- 
fort to  so  raise  the  efficiency  of  the  whole  system,  that 
the  same  amount  of  current  may  be  generated  at  a  less 
expense  ;  or  shall  do  a  greater  amount  of  work  and  so 
gain  more  ;  and  the  means  to  this  end  are  enquiry  into 
every  stage  in  the  process  of  converting  coal  into  cur- 
rent, and  ceaseless  energy  and  investigation. 


Investors  in  electrical  and  steam  ma- 
Guarantees,       chinery  have  an  idea  that  if  they  base 

their  selection  of  machinery  on  the 
guarantees  given  by  the  makers,  they  cannot  go  far 
wrong.  When  making  a  choice  between  several  com- 
peting proposals,  they  do  not  very  often  take  proper 
means  to  arrive  at  which  is  really  the  best  for  their  par- 
ticular case  ;  but  place  their  orders  with  the  maker  who 
gives  the  best  guarantees.  Before  doing  this  they 
should  consider  first,  what  are  the  conditions  under 
which  the  guarantee  is  given ;  and  second,  what  means 
they  have  of  proving  it.  Now-a-days  that  prices  are 
cut  so  very  low  owing  to  the  intense  competition 
between  all  manufacturing  companies,  it  is  impossible 
in  many  cases  for  agents  to  cut  still  lower  in  order  to 
obtain  business,  so  their  resource  is  to  claim  higher 
value  for  their  goods,  and  if  by  guaranteeing  a  slightly 
greater  efficiency  or  longer  life,  etc.,  they  can  effect  a 
sale  it  is  a  little  too  much  to  expect  of  human  nature 
that  an  agent  will  not  guarantee  a  little  more  than  he 
knows  he  can  perform,  when  he  has  very  good  reason 
to  believe  that  his  machinery  will  not  be  put  to  any  test, 
but  that  his  bare  word  will  suffice.  It  is  perfectly  evi- 
dent that  to  buy  machinery  on  the  unsupported  guaran. 
tee  of  an  agent,  and  then  not  to  test  it  to  ensure  its 
meeting  such  guarantee,  is  not  only  very  foolish  from 
the  purchaser's  own  standpoint,  but  it  is  distinctly 
unfair  to  the  whole  manufacturing  interest.  It  amounts 
in  plain  terms  to  placing  a  premium  on  dishonesty,  and 
the  purchaser  frequently  gets  as  badly  let  in  as  he 
thoroughly  deserves  to.  A  thoroughly  reputable  and 
honorable  business  man  will  make  sure  of  what  his 
goods  are  worth  and  will  guarantee  them  for  that  and 
no  more,  relying  on  such  policy  to  build  up  a  business. 
A  less  responsible  person  will  push  the  sale  of  his  goods 
by  claiming  for  them  a  value  they  may  not  possess,  and 
take  his  chances  that  he  may  not  be  found  out.  Now 
whether  he  is  found  out  or  not,  the  purchaser  does  not 
see  his  money's  worth,  and  has  actually  assisted  in 
rewarding  fraud.  In  the  few  instances  where  electrical 
and  steam  machinery  have  been  purchased  in  the  open 
market  by  competing  tenders,  any  specifications  that 


have  been  got  out  require  such  and  such  guarantees  to 
be  given  of  efficiency,  etc.,  and  the  contracts  have 
frequently  been  given  to  those  guaranteeing  the  highest 
and  most.  But  in  how  many  cases  have  actual  tests 
been  made  by  competent  persons,  as  to  whether  these 
efficiencies,  etc.,  are  really  as  guaranteed?  And  is  it 
not  plain  that  this  system  of  purchasing  on  a  basis  of 
"competing  guarantees"  is  a  very  foolish  one  unless 
there  be  some  intention  of  testing  their  fulfilment  ? 


Guarantees,  even  the  best,  may  be  very  misleading 
unless  some  understanding  be  arrived  at  as  to  the  con- 
ditions under  which  they  are  given,  and  a  very  little 
consideration  will  show  that  persons  not  specially 
trained  may  be  completely  hoodwinked  when  they  think 
they  are  very  wide  awake.  Take  the  guarantee  that  is 
so  frequently  given  with  a  boiler,  that  "  it  will  evapor- 
ate so  many  lbs.  of  water  per  lb.  of  coal."  This 
appears  very  simple  no  doubt — to  compare  boilers  by 
this  guarantee  is  as  easy  as  falling  off  a  log.  But  a 
boiler  does  not  evaporate  water  itself  ;  it  must  be  set 
"just  so,"  and  have  a  certain  number  of  feet  of  grate 
surface  with  a  certain  amount  of  draft.  And  again, 
"so  many  lbs.  water  evaporated  per  lb.  of  coal." 
What  kind  of  coal  ?  All  coal  is  not  the  same.  We 
have  hard  coal  and  soft  coal  ;  we  have  coal  containing 
13,000  heat  units  per  lb.,  and  we  have  coal  containing 
only  7,000.  Again  we  ask,  what  coal?  Best  Yonghis- 
berry?  Any  boiler  will  do  that  with  such  superior  coal; 
but  it  takes  a  good  one  to  do  it  with  lignite.  Briefly, 
what  is  such  a  guarantee  worth  ?  Nothing.  The  per- 
son who  gives  it  is  in  most  cases  a  designing  quack, 
and  the  purchaser  who  accepts  it  is  an  innocent  simple- 
ton. The  guarantor  gives  it  because  he  knows  it  never 
will  be  tested,  and  if  it  ever  is  tested  he  can  say  the 
conditions  were  not  complied  with.  If  persons  require 
guarantees  to  be  given  with  machinery,  they  should  be 
satisfied  with  reasonable  ones  ;  they  should  establish 
the  necessary  conditions,  and  they  should  insist  on  tests 
being  made  to  prove  them.  In  this  way,  in  a  very 
short  time,  all  but  the  reputable  manufacturers  will  be 
crowded  out  of  business. 


The  question  is  frequently  asked,  "  In 
Electhcal  Engineer-      u  ^  c  1  j     r    rc  j. 

ing  as  a  Profession,  what  field  of  effort  may  a  young  man 
hope  to  m.eet  with  the  greatest  amount 
of  success  in  the  present  day  ?"  Every  department 
appears  to  be  overcrowded,  and  the  problem  of  the 
choice  of  a  career  is  becoming  more  and  more  difficult 
of  solution.  The  rapid  development  of  the  pas4:  few 
years  in  the  applications  of  electricity  has  turned  the 
attention  of  parents  and  young  men  in  this  direction, 
and  there  appears  to  be  a  widespread  belief  that  this  is 
the  most  promising  field  of  effort  for  the  future.  With 
the  view  of  determining  to  what  extent  this  belief  is  well 
founded,  Mr.  Henry  Floy,  in  an  article  in  the  Engineer- 
ing Magazine  for  January,  entitled  "  Are  we  E^ducating 
too  many  Electricians?"  gives  the  result  of  an  extended 
enquiry  among  graduates  of  engineering  schools,  as  to 
the  extent  to  which  students  of  electricitv  ijraduatine 
from  these  schools  have  been  successful  in  obtaining 
employment  at  remunerative  salaries.  Referring  to  the 
tabulated  results  of  these  enquiries,  Mr.  Floy  *:ums  up 
the  subject  in  the  following  words  :  "  Considering  the 
table  of  total  results,  which  may  be  taken  as  a  fair  indi- 
cation of  the  condition  of  the  recent  graduates  in  elec- 
trical engineering,  it  will  be  found  that,  while  a  greater 
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per  cent,  of  the  graduates  in  electrical  engineering 
secure  employment,  as  compared  with  other  graduates, 
yet  the  fewest,  relatively,  secure  employment  in  the  line 
of  work  for  which  they  had  studied,  that  is,  in  order  to 
get  employment,  they  had.  to  take  positions  in  which 
their  electrical  knowledge  did  not  count.  It  will  fur- 
thermore be  noticed  that  almost  twice  as  many  men 
secure  employment  in  electrical  engineering  through  the 
influence  of  their  relatives  as  in  mechanical  or  civil 
engineering,  while  about  half  as  many  obtain  positions 
through  their  friends  as  in  the  other  two  professions." 


The  fenders  on  some  of  the  Toronto 
Useless  Fenders.  Railway  Company's  cars  are  elevated 
too  far  above  the  track  to  allow  of  an 
obstruction  of  reasonable  size  being  scooped  up  by  them. 
An  individual  who  should  be  so  unfortunate  as  to  fall 
in  front  of  one  of  these  cars  would  almost  certainly  pass 
under  the  fender  and  be  crushed  to  death.  Fenders  at- 
tached to  cars  in  this  manner  are  a  mockery. 


By  reference  to  our  Question  and  Ans- 

Questionsand      wer  Department,   it  will  be  seen  that 
Answers.  ^ 

some  of  our  subscribers  appear  to  have 

suddenly  made  the  discovery  of  their  privilege  to  ask 
questions  and  receive  information  through  the  pages  of 
The  Electrical  News  on  any  problems  in  electricity  or 
steam  engineering  with  which  they  may  find  themselves 
confronted.  This  should  be  gratifying  to  every  reader, 
as  well  as  to  the  publisher.  The  more  questions  are 
asked  and  answered,  the  more  helpful  the  journal  must 
become  to  its  subscribers,  and  the  greater  evidence  to 
the  publisher  that  it  is  being  widely  and  carefully  read — 
a  matter  in  which  advertisers  should  also  feel  an  interest. 
We  have  daily  evidence  that  the  News  is  becoming 
more  widely  known  and  appreciated  by  the  classes  in 
whose  interest  it  is  published.  There  is  no  occasion 
for  the  expressed  hesitancy  and  apologies  with  which 
some  of  the  questions  received  are  propounded.  Ques- 
tions honestly  propounded,  and  of  a  character  to  draw 
forth  information  of  a  practically  useful  character,  are 
cordially  invited.  If  we  except  the  man  who  "  knows 
it  all,"  we  are  all  in  the  position  of  the  pupil  who  is 
daily  adding  to  his  stock  of  knowledge,  therefore,  we 
need  feel  no  hesitation  about  admitting  our  lack  of 
knowledge  on  certain  subjects,  with  which,  perhaps,  we 
have  not  had  the  opportunity  to  become  acquainted. 
Those  who  know  the  most  are  invariably  ready  to  admit 
what  they  don't  know,  and  to  ask  to  be  enlightened. 
There  is  little  hope  of  improvement  for  the  man  who 
either  thinks  he  knows  it  all  or  is  ashamed  to  ask  for 
the  information  he  requires  lest  he  should  be  thought 
ignorant.  So  far  as  the  readers  of  this  journal  are  con- 
cerned, it  is  only  necessary  that  they  should  ask  in  order 
to  receive  any  information  which  it  is  in  our  power  to 
give. 


The  Montreal  street  Railway  Co.  have  ordered  a  55  kilowatt 
direct  connected  motor-generator  set  from  the  Canadian  General 
Electric  Co. 

Mr.  F.  O.  Blackwell,  of  New  York,  engineer  of  the  General 
Electric  Power  Co.  was  recently  in  Quebec  in  connection  with  the 
proposed  electric  street  railway.  Mr.  Blackwell  inspected  the 
works  and  machinery  of  the  Montmorency  Electric  Light  Com- 
pany. The  construction  of  the  railway  in  accordance  with  the 
present  agreement,  includes  the  taking  over  of  this  plant.  It  is 
said  to  be  the  intention  of  the  promoters  to  commence  work  about 
the  first  of  April. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

TORONTO   NO  I. 

The  above  Association  no  whold  their  meetings  in  the 
new  hall  on  Victoria  street  on  the  ist  and  3rd  Wednes- 
day in  each  month.  The  business  transacted  at  their 
last  meeting  was  largely  in  connection  with  the  taking 
over  of  their  new  quarters.  Arrangements  have  been 
made  for  starting  the  new  library;  some  donations  have 
already  been  received,  while  a  number  of  manufacturing 
firms  have  promised  books  and  models  which  will  make 
the  collection  very  valuable  to  the  members  of  the  Asso- 
ciation. A  letter  containing  the  following  has  been  sent 
to  probable  contributors  to  the  library  : 

"  Toronto  No.  i.  is  now  entering  upon  its  tenth  year, 
and  having  procured  a  new  and  suitable  hall,  propose 
commemorating  the  event  by  starting  a  mechanical  lib- 
rary, and  fitting  the  meeting  room  up  with  models  and 
drawings.  Should  you  feel  disposed  to  assist,  in  any 
way,  this  very  laudable  object,  an  intimation  to  any 
member  of  the  committee  to  that  effect  will  be  thank- 
fully received,  and  promptly  attended  to." 

An  engineers'  manual  or  pocket  book  is  being  pre- 
pared by  the  Association,  which  will  consist  of  valuable 
tables  and  calculations  relating  to  steam  engineering. 
It  will  be  compiled  from  the  works  of  the  best  authori- 
ties, and  is  intended  to  supply  engineers  with  easily 
accessible  and  correct  calculations  upon  which  to  work. 

A  committee  has  been  appointed  to  act  in  conjunction 
with  a  similar  committee  from  the  Ontario  Association 
with  a  view  to  secure  a  compulsory  law  from  the  gov- 
ernment, for  engineers  operating  steam  plants.  It  is 
not  probable  that  any  action  will  be  taken  by  the  gov- 
ernment this  session,  owing  to  its  close  being  near  at 
hand.  It  is  hoped  that  at  the  next  session  a  bill  will  be 
brought  in  by  the  government  which  will  ensure  its  suc- 
cess. The  bill,  as  proposed,  will  exempt  all  steam 
engines  under  15  horse  power,  and  all  persons  running 
plants  at  the  time  will  be  given  a  permit,  thus  retaining 
their  positions.  The  certificates  of  the  Marine  Engi- 
neers' Association,  and  the  Ontario  Association  would 
also  be  accepted. 

BRANTFORD  NO.  4. 

Mr.  Jos.  Ogle,  secretary  of  Brantford  No.  4  writes  : 
"  We  are  in  a  very  healthy  condition;  our  meetings 
are  well  attended  and  some  very  good  questions  brought 
forward  and  practically  answered.  The  debate  for  our 
last  regular  meeting  was,  "Cylinder  Condensation — 
Illustrations  of  Indicator  Cards,"  which  occupied  our 
time  fully  to  a  late  hour,  having  a  various  number  of 
select  cards  illustrated  on  the  blackboard." 

LONDON  NO  5. 

London  No.  5  has  not  been  meeting  with  much  suc- 
cess since  the  opening  of  the  new  year.  From  lack  of 
attendance  meetings  have  not  been  held,  and  the  mem- 
bers have  shown  some  indifference  towards  the  Associa- 
tion. It  is  the  hope  of  the  officers  that  a  revival  in 
interest  will  be  shown  henceforth,  in  order  that  the 
association  may  not  be  allowed  to  become  extinct. 
GUELPH  NO.  6. 

The  above  Association  held  meetings  on  the  first  and 
third  Wednesdays  of  February.  There  was  a  good  at- 
tendance at  each  meeting,  and  one  candidate  initiated 
at  the  first  meeting.  On  the  20th  inst.  Messrs.  Ryan 
and  Gerry  read  papers  on  the  care  of  boilers  and  the 
keeping  of  the  engine  room. 

CARLETON  PLACE,    NO.   1 6. 

J.  D.  Armstrong,  Secretary,  writes  :  "Branch  No.  16 
has  not  been  in  a  very  prosperous  state  for  the  past  year 
but  has  been  reorganized,  and  is  now  in  a  far  better  shape 
than  ever.  Although  our  numbers  are  small,  we  are  en- 
thusiastic and  look  forward  at  an  early  date  to  fonning 
the  nuclues  of  a  library,  also  to  invest  in  some  models. 
We  have  rooms  over  ourPresident's  place  of  business, and 
we  may  say  that  for  the  first  time  in  our  existence  we  are 
now  on  the  way  to  becoming  a  successful  society.  We 
meet  during  March  and  April  every  Saturday  night,  and 
questions  are  given  the  members  who  purpose  trying  for 
certificates,  to  be  answered  the  following  week,  so  that 
if  they  get  a  certificate  they  will  have  to  work  for  it. 
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A  MOTOR-CYCLE  CONTEST  IN  CANADA. 

The  letter  published  in  our  February  number  from 
the  pen  of  Mr.  A.  W.  White,  of  London,  Ont.,  relative 
to  a  contest  of  motor-cycles  in  Canada,  has  been  the 
means  of  creating  considerable  interest  in  the  matter. 
No  action  has  as  yet  been  taken  by  the  Industrial 
Exhibition  Association,  but  it  is  learned  from  the  man- 
ager that  it  is  quite  probable  that  a  contest  will  be 
arranged  to  take  place  during  the  coming  exhibition. 
The  test  would  take  place  on  the  public  highway,  a  part 
of  the  agreement  being  that  the  contestants  should 
exhibit  their  vehicles  in  the  ring  on  certain  days. 

As  to  the  conditions  under  which  the  contest  should 
be  conducted,  we  have  received  the  following  sugges- 
tions : 

Mr.  G.  H.  Hewitt,  President  Duryea  Motor  Wagon 
Company,  Springfield,  Mass.  :  The  "  Cosmopolitan  " 
offers  prizes  for  a  competition  in  which  the  awards  are 
made  upon  points,  such  as  speed,  simplicity,  durability 
of  construction,  cost,  safety,  etc.  To  my  mind  it  would 
be  manifestly  absurd  to  award  the  first  prize  to  the 
carriage  which  should  come  in  last,  even  if  it  stood  all 


The  Duryea  Motor  Carriage. 


the  other  tests.  Either  you  must  go  into  an  exhaustive 
examination  of  each  carriage  or  you  must  cut  off  all 
examination  and  let  speed  over  a  certain  number  of 
miles  of  ordinary  road  determine  the  merit.  I  am 
inclined  to  take  up  the  idea  of  three  trials  and  taking  an 
average  as  the  result.  As  to  the  amount  of  prize 
money,  of  course  the  more  it  is  the  more  of  an  induce- 
ment it  will  be  for  people  who  are  working  on  new 
designs  to  compete.  A  chance  of  getting  a  big  prize 
will  cause  a  man  to  hurry  up  his  ideas,  and  enlist  capital 
on  his  account.  I  presume  you  can  get  a  good  showing 
for  $3,000  in  prizes,  say:  First  prize  $1,500;  second 
prize  $1,000;  third  prize  $500.  We  should  be  happy 
to  enter,  if  the  rules  are  satisfactory. 

Morris  &  Salom,  Philadelphia,  Pa.  :  The  only  sug- 
gestions that  we  have  to  make  in  regard  to  the  condi- 
tions governing  the  race  is  that  the  trial  should  be  based 
on  a  service  similar  to  that  performed  by  horses  at  the 
present  time.  There  is  nothing  to  be  gained  by  a  run 
of  100  miles  or  more,  which  is  merely  a  tour  de  force. 
Some  tests  should  be  selected  under  the  conditions 
governing  the  use  of  horses  at  the  present  time, 
and  they  should  be  continued  from  day  to  day  so  that  a 
comparison  can  be  made  with  such  service.  The  ordi- 
nary service  ot  a  horse  does  not  amount  to  more  than  25 
miles  per  day,  and  as  motor  vehicles  are  intended  to 
replace  horses  this  point  should  be  carefully  kept  in 
view  in  making  comparative  tests. 


H.  Mueller  Mfg.  Co.,  Decatur,  111.  :  We  think  it 
advisable  to  make  a  maximum  speed,  say  twelve  miles 
per  hour,  those  making  a  faster  average  speed  being 
considered  the  same.  This  would  be  quite  fast  enough, 
as  what  we  want  is  a  practical  carriage — one  for  general 
use,  not  for  racing  ;  one  that  will  go  at  a  good  speed, 
have  a  strong  pull  at  that  speed,  and  be  able  to  continue 
the  same  speed  throughout,  taking  into  consideration 
the  kind  of  roads.  Then  economy  of  operation  is  the 
next  factor  to  consider,  because  the  better  the  economy 
the  more  practical  the  motor,  and,  besides,  it  would  be 
a  very  easy  matter  to  construct  a  powerful  motor  when 
the  economy  of  fuel  was  left  out  of  consideration. 
Simplicity  and  compactness  should  be  considered 
together,  as  the  motor  might  be  compact,  but  be  so 
intricate  that  in  order  to  repair  a  certain  part  it  would 
necessitate  much  unnecessary  work  to  arrive  at  the 
fractured  part,  which  might  be  the  same  with  adjust- 
ment. Then,  again,  a  motor  might  be  simple  in  all  of 
its  parts,  but  not  compact.  It  would  occupy  too  much 
consideration  to  mention  in  detail  all  concerning  the 
different  subjects  to  consider,  but  those  mentioned  we 
consider  first,  besides  there  being  vibration,  odor,  ease 
of  guiding,  controlling  of  speed,  variation,  quick  stop- 
ping, etc.  Why  not  make  awards  on  the  following 
principle  :  Say  you  call  speed  40  points,  economy  20 
points,  etc.,  making  the  total  number  of  points  that 
each  motor  vehicle  can  receive  100  points.  Now,  say 
Mr.  A.  comes  in  first,  you  give  him  40  points  in  speed, 
you  award  him  second  in  economy,  which  we  will  call 
15  points,  and  then  5  points  in  simplicity  and  compact- 
ness, 2  points  in  elegance  ot  design,  2  points  in  guiding, 
2  points  in  controlling  of  speed,  and  perhaps  nothing  in 
remaining  features.  Now,  Mr.  B.  comes  in  second,  and 
you  give  him  35  points  in  speed,  economy  20,  simplicity 
10,  elegance  of  design  5,  guiding  5,  quick  stop  and 
start  4,  vibration  3,  odor  3,  the  total  of  which  is  85 
points,  whereas  Mr.  A.'s  total  was  66  points,  which 
would  allow  Mr.  B.  first  prize  for  the  most  practical 
carriage. 


TRADE  NOTES. 

Messrs.  Rhodes,  Curry  &  Co.  have  completed  fourteen  closed 
cars  for  the  Hahfax  street  railway. 

J.  G.  Field,  of  Tavistock,  Ont.,  has  purchased  an  altern-iting 
plant  from  the  Canadian  General  Electric  Co. 

The  Acadia  Sugar  Refining'  Co.,  Ltd.,  has  ordered  two  60  horse 
power  Robb-Armstrong  engines,  for  the  Woodside  and  Nova 
Scotia  Refineries. 

The  Berlin  and  Waterloo  Street  Railway  Company  have  placed 
an  order  for  additional  G.  E.  800  motors  with  the  Canadian 
General  Electric  Co. 

The  Petrolia  Light,  Heat  and  Power  Co.  have  recently  put  in  a 
complete  condensing  plant,  including  a  Goldie  &  McCulloch  125 
h.  p.  boiler  and  a  Northey  condenser. 

The  Halifax  Illuminating  Co.  are  now  installing  the  first  of  iheir 
150  kilowatt  monocycle  alternators  recently  ordered  from  the 
Canadian  General  Electric  Co. 

The  Standard  Shirt  Co.,  of  Montreal,  have  purchased  a  too  h.  p. 
Wheelock  engine  with  which  to  operate  electric  motors  in  the 
several  departments  of  their  factory. 

The  Royal  Electric  Co.  have  rented  the  vacant  store  on  the 
south  of  their  premises  on  York  street,  Toronto,  and  by  removing 
the  partition  wall,  have  doubled  their  office  and  show-room  ac- 
commodation, besides  adding  greatly  to  the  attractiveness  of 
their  establishment. 

The  Penberthy  Injector  Co.,  of  Detroit,  Mich.,  and  Windsor, 
Ont.,  have  lately  issued  an  attractive  catalogue  relating  to  their 
celebrated  injectors"and  other  steam  users"  supplies.  This  cata- 
logue contains  much  valuable  information  in  the  way  of  tables  of 
capacities  and  results,  directions  tor  ditermining  size  of  injector 
required,  etc. 

The  Goldie  &  McCulloch  Co.,  of  Gait,  Ont..  have  recently 
secured  the  right  to  maniifaclvn-e  for  Canada  the  Ideal  Automatic 
Self-oiling-  high  speed  engine.  This  engine  is  especially  adapted 
to  direct  connected  work,  such  as  the  operation  of  electric  ma- 
chinery. We  hope  to  be  able  to  publish  further  details  of  this 
engine  at  an  early  day. 
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THE  STEAM  ENGINE  INDICATOR  AND  ITS  USES. 

By  Wm.  Thompson,  Chief  Engineer  Montreal  West  Water 
AND  Light  Station. 

"  (Continued  from  January  Number) 

It  will  be  found  an  exceedingly  interesting  and  useful  study  to 
compare  and  test  the  expansion  curve  drawn  by  the  indicator  with 
the  theoretical  curve  that  would  be  drawn  if  the  steam  was  a  per- 
fect gas  and  expanding  in  accordance  with  Marriontte's  laws  for 
the  expansion  and  contraction  of  perfect  gases,  i.e.,  that  the  pres- 
sure of  steam  expanded  will  be  inversely  proportional  to  the 
space  it  occupies.  Thus,  if  one  cubic  foot  of  steam  at  80  lbs. 
pressure  is  expanded  to  2  cubic  feet,  or  twice  the  space,  then  the 
pressure  will  face  to  40  lbs.,  or  exactly  half  its  original  pressure, 
owing  to  the  space  it  occupied  at  80  lbs.  pressure  having  been 
doubled.  The  pressure  will  thus  fall  proportionately  to  meet  all 
other  degrees  of  expansion. 

The  engineer  must,  however,  bear  in  mind  that  these  pressures 
must  be  dealt  with  as  total  or  absolute  pressures,  that  is,  reckoned 
from  a  perfect  vacuum,  and  also  that  the  clearance  space  must  be 
carefully  noted,  and  a  line  drawn  on  diagram  representing  an 
amount  of  space  on  diagram  equal  to  same  per  cent,  of  space  that 
total  area  of  clearance  space  bears  to  piston  displacement.  This  is 
made  evident  by  the  fact  that  when  cut-off  takes  place  piston  will 
only  have  moved  a  given  distance  or  part  of  stroke,  and  that^ 
supposing  cut-off  to  occur  at  stroke,  then  to  get  correct  space 
occupied  by  steam  at  any  pressure  at  any  point  of  stroke,  clear- 
ance space  at  end  of  stroke,  together  with  area  of  steam  passages 
must  be  taken  into  consideration,  as  all  steam  confined  and  bear- 
ing on  piston  must  have  an  effect  on  expansion  curve,  and  when 
piston  reaches  yi  stroke,  space  occupied  by  steam  would  not  be 
fairly  represented  by  supposing  space  to  have  been  doubled  while 
area  through  which  piston  has  moved  would  be  exactly  doubled. 
Clearance  line  on  diagram  will  vary  as  to  position  with  different 
makes  of  engines,  and  can  only  be  correctly  ascertained  by  meas- 
uring engine  on  which  test  is  being  made.  While  steam  confined 
in  clearance  space  does  no  actual  work  during  live  steam  period, 
just  as  soon  as  cut-off  takes  place  it  has  an  effect  on  expansion 
curve  and  raises  terminal  pressure  as  compared  with  steam" 
expanded  from  the  admission  line  only. 

The  engineer  will  note  that  any  irregularity  or  bad  arrangement 
of  valves  can  be  readily  detected  by  the  position  of  the  various 
lines,  while  defects,  such  as  leaky  valves  or  piston,  can  only  be 


A,  Atmospheric  Line  ;  B,  Vacuum  Line  ;  C,  Clearance  Line  ;  D,  Admission  Line  ; 
E,  Steam  Line;  F,  Expansion  Curve  ;  G,  Exhaust  Line;  H,  Compression  Curve; 
I,  Isothermal  Curve  (test.) 

detected  by  testing  and  comparing  expansion  curve,  particularly 
if  leak  is  a  small  one. 

A  theoretical  expansion  curve  to  conform  with  above  theory 
may  be  constructed  by  several  geometrical  methods,  but  probably 
the  followiug  will  be  the  most  easily  understood  by  the  average 
engineer  : — 

The  diagram  as  drawn  by  the  indicator  will  have  the  atmos- 


pheric line  upon  it  as  alreadj'  described,  and  from  this  as  a  basis 
draw  in  the  line  of  no  pressure  or  line  of  perfect  vacuum.  To  do 
this,  draw  beneath  the  atmospheric  line  a  line  as  far  beneath  it  as 
will  represent  the  vacuum  line  on  the  same  scale  as  the  spring 
used  in  the  indicator  to  draw  the  diagram.  The  clearance  line 
must  then  be  drawn  in  accordance  with  rules  already  given. 
Divide  the  length  of  the  diagram  into  any  number  of  equal  parts 
by  vertical  lines  at  right  angles  to  the  atmospheric  line  and  com- 
mencing at  the  clearance  line  as  shown  in  Fig.  i. 

Number  the  vertical  lines  as  shown — 10  being  used  in  this  in- 
stance simply  because  it  is  a  convenient  number,  but  any  number 
would  do  ;  the  more  lines  used  the  greater  the  degree  of  accuracy 
obtained. 

Decide  which  part  of  the  diagram  its  expansion  curve  shall 
coincide  with,  and  touch  the  test  curve  ;  in  example  I  have  decid- 
ed it  shall  be  line  No.  9.  Now  find  what  pressure  line  9  repre- 
sents on  the  scale  of  the  indicator  spring — which  in  this  case  is  29 
lbs. — the  line  measuring  29/40  of  an  inch  and  a  40  lb.  spring 
having  been  used  to  draw  the  diagram.  Next  multiply  the  pres- 
sure thus  obtained  by  the  number  of  the  line  (9)  and  divide  the 
product  by  the  number  of  each  of  the  other  lines  in  succession, 
and  quotient  will  in  each  case  be  the  pressures  to  be  represented 
by  the  lines. 

For  example,  to  find  the  pressure  requiring  to  be  shown  on  line 
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8,  we  have  that,  (261,)  divided  by  number  of  line  (8)  gives  32.6 — 
hence  line  8  requires  to  be  drawn  high  enough  to  represent  a 
pressure  of  32.6  lbs.  above  a  perfect  vacuum,  or  in  this  case 
32.6/40  of  an  inch.  Having  carried  this  out  for  all  the  lines  from 
10 — 2,  draw  in  the  test  curve,  which  will  touch  the  tops  of  all  these 
lines. 

This  curve,  however,  does  not  quite  correctly  represent  the 
expansion  of  steam,  although  generally  used.  It  would  do  so  if 
the  steam  remained  or  was  maintained  at  a  uniform  temperature 
during  the  whole  period  of  expansion.  It  is  therefore  called  the 
isothermal  curve  or  curve  of  equal  temperature.  But,  in  fact, 
steam  and  all  other  elastic  fluids  fall  in  temperature  during  expan 
sion  and  rise  during  compression,  this  change  of  temperature 
slightly  changing  and  affecting  the  pressure. 

A  curve  in  which  the  combined  effects  of  volume  and  resulting 
temperatures  is  represented  is  called  the  adiabatic  curve  or  curve 
of  no  transmission  since  no  heat  is  transmitted  to  or  from  the 
fluid  during  the  change  of  volume,  its  sensible  temperature  will 
change  according  to  a  fixed  ratio  which  will  be  the  same  for  the 
same  fluid  in  all  cases. 

A  fairly  close  approximation  to  the  adiabatic  curve,  to  enable  the 
engineer  to  form  an  idea  of  the  difference  between  the  two  may 
be  produced  by  the  following  process. 

Take  a  diagram  similar  to  the  one  used  in  Fig.  i  and  illustrated 
as  Fig.  2.  Fix  on  a  point  for  the  coincidence  of  the  two  lines  as 
before  as  at  A,  where  the  total  pressure  is  shown  to  be  27  lbs. 
As  in  the  former  instance  this  point  is  chosen  in  order  that  the 
curves  will  coincide.  Any  other  point  might  have  been  chosen 
for  the  point  of  contact  ;  but  a  point  in  that  vicinity  should  gener- 
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ally  be  chosen  so  that  the  result  will  show  the  amount  of  power 
that  should  be  obtained  from  existing  terminals. 

The  point  chosen  in  Fig.  2  is  3  inches  from  the  clearance  line, 
and  the  volume  of  27  lbs.  is  926 — that  is,  steam  of  that  pressure 
has  926  times  the  bulk  of  water  from  which  it  was  evaporated. 

If  we  divide  the  distance  of  A  from  the  clearance  line  by  926 
and  multiply  the  quotient  by  each  of  the  volumes  of  the  other 
pressures  indicated  by  similar  lines,  the  products  will  be  the 
respective  lengths  of  the  lines  measured  from  the  clearance  line — 
the  desired  curve  passing  and  touching  their  extreme  ends. 
Thus,  the  quotient  of  the  first  or  27  lbs.  pressure  line,  divided  by 
its  volume  (926)  is  .00323.  This,  multiplied  by  655,  the  volume  of 
the  next  pressure  line  (39,)  gives  2.12  inches,  the  length  of  the  line 
to  be  drawn  from  the  clearance  line,  and  so  on  for  all  the  rest 
throughout  the  illustration. 

The  application  of  either  of  the  above  curves  will  show  that 
some  diagrams  are  much  more  accurate  than  others.  As  a  gen- 
eral rule  those  from  large' sized  engines  will  be  more  correct  than 
from  small  ones,  and  those  from  high  more  correct  than  from  low 
speeds,  and  with  efficiently  covered  steam  pipes  and  jacketed 
cylinders  to  prevent  condensation,  a  great  improvement  can  be 
effected. 

The  character  of  the  imperfections  in  the  expansion  curve  in 
the  illustration  (Fig.  i)  shown  by  the  application  of  the  test  curve 
is  too  high  a  terminal  pressure  for  the  point  of  cut-off — the  first 
part  of  the  curve  being  fairly  correct,  nearly  the  whole  of  the 
inaccuracy  occurring  during  the  last  half.  The  usual  and  most 
accepted  explanation  of  this  is,  that  the  steam  admitted  during 
the  live  steam  period  condenses  somewhat,  owing  to  its  having  to 
impart  a  certain  amount  of  heat  to  the  walls  of  the  cylinder  to 
raise  it  from  the  temperature  retained  from  the  exhaust  steam, 
and  that  this  water  of  condensation  re-evaporates  during  the  latter 
part  of  the  stroke,  when  this  water  of  condensation  is  at  a  higher 
temperature  than  the  expanded  steam,  and  thus  increases  the 
pressure.  A  leaky  admission  valve  or  wet  steam  may,  however, 
generally  be  looked  for  if  the  expansion  curve  rises  much  during 
the  latter  part  of  stroke. 

In  seeking  the  causes  that  may  produce  a  defective  diagram, 
the  following  should  be  remembered  :  The  indicator  rnust  be  kept 
in  perfect  order,  thoroughly  clean  and  well  lubricated,  so  that  its 
parts  will  move  freely.  The  motion  of  the  paper  drum  should 
record  an  exact  copy  on  a  reduced  scale  of  the  piston,  and  should 
coincide  with  it  at  every  point  of  the  stroke. 

The  pipes  from  the  indicator  to  the  cylinder  must  be  large 
enough  to  give  a  free  and  full  admission  and  pressure  of  steam, 
and  care  must  be  taken  that  the  water  of  condensation  does  not 
obstruct  or  enter  the  indicator. 

The  metallic  point  or  pencil  should  be  held  to  the  card  with  just 
sufficient  force  to  make  a  fine  clear  line. 

The  diagram  should  be  the  exact  length  of  the  atmospheric 
line;  any  difference  in  this  respect  shows  poor  adjustment  in  some 
part  or  unequal  tension  of  cord. 

A  fall  in  the  steam  line  could  arise  from  too  small  a  steam  pipe. 
This  can  be  tested  by  taking  a  diagram  from  the  steam  chest. 
The  same  fault  could  also  occur  from  too  small  a  steam  port  or 
an  obstructed  passage,  such  as  partial  closing  of  admission  valve, 
also  by  steam  leaking  past  piston  and  passing  to  atmosphere 
unutilized. 

An  expansion  curve  that  is  higher  than  it  should  be  could  arise 
from  a  leaky  valve  on  the  steam  side  letting  steam  in  from  the 
steam  chest  after  cut-off  had  taken  place  ;  in  this  case  the  leak 
will  naturally  become  larger  as  the  steam  expands  and  pressure 
on  piston  side  of  valve  reduces,  consequently  terminal  pressure 
will  be  more  or  less  out  of  proportion. 

An  expansion  curve  that  is  lower  than  it  should  be  may  be 
caused  by  a  leaky  piston,  by  a  valve  that  leaks  on  the  exhaust 
side,  but  not  on  the  steam  side ;  or  if  the  exhaust  valve  is  separate 
from  the  admission  valve,  it  may  leak  while  the  steam  valve  is 
tight,  thus  lowering  the  terminal  pressure.  It  may  also  be  caused 
.by  the  cylinder  becoming  unduly  cooled,  as  from  water  being 
allowed  to  accumulate  in  a  steam  jacket  ;  this  will  particularly 
affect  the  curve  during  the  earliest  stages  of  expansion  or  even 
during  admission. 

As  already  explained  there  are  many  defects  in  the  adjustment 
of  the  valve  gear  that  will  be  clearly  shown  by  the  indicator  dia- 
gram. But,  it  should  be  borne  in  mind  that  there  are  possible 
defects  which  the  indicator  will  not  show.  For  instance,  a  steam 
valve  and  the  engine  piston  may  both  leak  to  an  equal  amount  ; 
as  a  result  the  expansion  curve  may  not  show  the  leak,  while,  as 
a  matter  of  fact,  loss  is  occurring  from  this  source. 


Insufficient  valve  lead,  or  in  other  words  the  admission  valve 
opening  too  slow  or  late,  would  be  shown  by  the  piston  moving  a 
certain  portion  of  the  stroke  before  the  steam  line  attained  its 
greatest  height.  In  this  case  the  admission  line,  instead  of  rising 
vertically  as  shown  in  illustrations,  would  be  at  an  angle  to  the 
right  showing  that  the  piston  and  consequently  the  indicator 
drum  had  moved  a  certain  distance  of  the  stroke  before  the  valve 
was  wide  open  and  full  pressure  of  steam  admitted. 

Exclusive  lead  is  shown  in  Fig.  3  by  the  loop  at  A,  where  the 
compression  curve  extends  up  to  the  steam  line  and  the  lead 
carries  the  admission  line  above  it  owing  to  the  engine  piston 
moving  against  the  incoming  steam. 
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To  mark  in  the  theoretical  compression  curve,  that  is  the  curve 
that  would  be  formed  by  the  compression  of  the  steam  remaining 
in  the  cylinder  after  the  exhaust  valve  had  closed  and  previous  to 
the  opening  of  the  admission  valve,  the  vacuum  line  and  clearance 
line  must  be  drawn  in  as  before.  In  Fig.  3  compression  com- 
mences at  B,  and  at  that  time  the  space  filled  with  steam  is 
represented  by  the  distance  from  B  to  the  clearance  line  C.  The 
pressure  above  vacuum  of  the  steam  remaining  in  the  cylinder 
when  compression  began  is  shown  by  dotted  line.  Suppose  the 
piston  to  have  moved  from  point  B  to  line  2,  which  is  half  the 
distance  from  the  clearance  line,  of  line  i,  and  as  the  compressed 
steam  now  occupies  only  one-half  its- former  space,  therefore  the 
steam  pressure  will  be  doubled  and  line  2  requires  to  be  drawn 
twice  the  length  of  line  i. 

Line  2  is  now  the  starting  point  for  getting  the  next  ordinate 
and  3  must  be  marked  midway  between  2  and  the  clearance  line 
and  twice  as  high  as  line  2,  as  it  is  obvious  that  at  line  3  the 
steam  will  occupy  only  half  the  space  it  did  at  2  and  one-quarter 
of  the  space  at  i,  hence  pressure  is  increased  proportionately. 
Line  4  is  drawn  midway  between  3  and  the  clearance  line  as 
before.  Through  the  tops  of  these  lines  draw  the  theoretical 
compression  curve  as  shown  by  the  dotted  line. 

To  find  amount  oj  steam  actually  saved  by  compression,  con- 
sider the  compression  curve  only  beginning  at  the  point  of  the 
diagram  where  compression  actually  began,  and  ending  where 
the  compression  curve  joins  the  admission  line,  the  horizontal 
distance  between  these  two  representing  the  length  of  the 
cylinder  bore  actually  filled  by  compressed  steam. 


It  is  stated  that  in  a  few  weeks  the  Edison  Electric  Illuminating 
Company  of  New  York  will  have  in  ojjeration  at  one  of  their  sta- 
tions two  300  h.p.  De  Laval  steam  turbines  with  att^iched  dynamos. 
These  turbines  were  built  by  the  Maison  Breguet,  Paris,  and  are 
now  on  their  way  to  America.  They  were  ordered  under  guar- 
antee to  comply  with  the  following  specifications  :  each  300  h.p. 
turbine  is  to  drive  two  Desroziers  dynanios,  each  of  133  h.p. 
capacity.  The  turbine  shaft  is  to  run  at  13,000  revolutions,  driv- 
ing at  a  speed  of  1,300  revolutions  by  means  of  helical  gearing, 
two  dynamo  shafts  situated  on  either  side  of  the  turbine  shaft. 
Each  dynamo  is  to  be  capable  of  generating  continuously  without 
undue  heating  770  amperes  at  130  volts  or  625  amperes  at  160 
volts. 
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ELECTRICAL  DEVELOPMENTS  AT 
MONTREAL. 

The  electric  light  situation  in  Montreal,  as  well  as  in 
Toronto,  is  at  present  at  an  interesting-  stage.  The 
company  formed  some  time  ago,  for  the  purpose  of 
utilizing  the  water  power  of  the  Lachine  Rapids,  have 
been  energetically  pushing  forward  their  enterprise,  and 
maturing  plans  for  the  disposal  of  the  electrical  energy 
which  will  be  generated  from  the  works  now  in  process 
of  construction  at  Lachine. 

It  is  understood  that  the  company  have  bought  up 
the  lighting  privileges  of  Westmount  and  several  of  the 
other  suburban  municipalities  of  Montreal,  as  well  as 
the  franchise  of  the  Standard  Electric  Lighting  Co., 
which  is  said  to  carry  wi.th  it  the  right  to  do  electric 
lighting  within  the  city  of  Montreal.  Under  this  latter 
franchise,  the  company  propose  to  compete  for  the 
lighting  and  power  business  of  the  city  of  Montreal. 
They  have  already  constructed  poles  and  wires  to  a 
point  about  a  mile  within  the  city  limits,  but  here  their 
operations  have  had  to  be  suspended  for  a  time  at  least, 
owing  to  legal  action  brought  against  them  by  the 
Royal  Electric  Co. 

The  Royal  Company,  it  is  understood,  will  endeavor 
to  prove  that  the  franchise  under  which  the  company 
are  preceding,  does  not  give  them  the  right  to  do  busi- 
ness insid.'  the  city,  and  the  courts  are  now  considering 
an  application  for  an  injunction  to  restrain  the  new 
company  from  proceeding  further  with  their  enterprise 
so  far  as  city  business  is  concerned. 

It  is  claimed  that  the  Lachine  Power  Co.  will  be  in  a 
position  to  supply  current  at  a  greatly  reduced  rate  as 
compared  with  the  prices  that  are  now  being  charged 
for  lighting  and  power  in  the  city  of  Montreal. 

It  will  be  remembered  that  several  years  ago  the 
Royal  Electric  Co.  purchased  the  water  power  at 
Chambly,  across  the  river  from  Montreal,  and  about  six 
miles  distant  from  the  city.  The  intention  of  the  com- 
pany seemed  then  to  be  to  utilize  as  quickly  as  possible 
this  water  power.  It  is  therefore  somewhat  surprising 
that  nothing  has  been  done  in  this  direction,  while  a 
competitor  has  in  the  meantime  secured  the  control  of  a 
greater  water  power,  and  one  which  is  more  conven- 
iently situated.  No  doubt  the  fact  that  the  Royal  Com- 
pany would  have  been  obliged  to  bring  the  current 
across  the  St.  Lawrence,  through  a  sub-marine  cable, 
which  would  be  subject  to  the  destroying  action  of  frost 
and  ice,  at  a  point  where  an  ice  jam  is  a  yearly  occur- 
rence, had  something  to  do  with  the  fact  that  no  at- 
tempt has  been  made  to  utilize  the  power  from  this 
source.  On  the  other  hand  the  company  are  under- 
stood to  be  remodelling  from  top  to  bottom  their  elec- 
tric lighting  station,  thus  putting  themselves  in  a  posi- 
tion to  meet  any  competition  which  may  arise. 

The  following  particulars  of  the  works  now  in  course 
of  construction  at  the  Lachine  Rapids,  under  the  direc- 
tion of  Mr.  W.  McLea  Walbank,  C.  E.,  and  R.  E.  T. 
Pringle,  M.  E.,  by  Messrs.  Davis  &  Sons,  contractors, 
of  Ottawa,  with  the  aid  of  300  workmen,  will  show  the 
magnitude  of  the  undertaking  : — 

.  Along  the  north  shore  of  the  river  within  1,000  feet  of 
it,  2,500  soundings  have  been  made,  which  have  shown 
that  to  overcome  the  freezing  of  the  shallow  water 
250,000  cubic  yards  of  shale  rock  will  have  to  be  taken 
out  to  deepen  the  water.  When  this  is  done  an  artificial 
canal  will  be  made  by  building  a  wall  4,500  feet  long 
and  20  feet  wide,  800  feet  from  shore.  3,000  feet  of 
this  wall  is  to  be  built  of  crib  work,  filled  with  masonry 
and  concrete,  the  rest  of  the  wall,  1,500  feet,  at  the 
head  of  the  head  race,  is  to  be  submerged,  coming 
within  a  foot  of  the  surface  of  the  water  and  built  of  cut 
stone  to  act  as  an  ice  breaker.  Across  the  canal  is 
being  built  a  dam  to  raise  the  water  91^  feet  above 
the  tail  race,  the  canal  wall  being  at  its  highest  to  keep 
floating  objects  from  the  wheels. 

In  this  dam  are  to  be  placed  66  upright  cylindrical 
gate  turbine  wheels  to  give  125  h.  p.  under  8  feet  head, 
to  realize  80%  useful  efi"ect.  Each  wheel  is  placed  be- 
tween two  stone  piers.  On  this  dam  will  be  built  three 
power  houses,  connected  by  galvanized  iron  sheds,  the 
sheds  covering  the  wheels.     Each  generator  will  be  of 


the  capacity  of  750  h.  p.,  having  connected  to  it  six 
wheels.  Each  power  house  will  contain  tour  such 
generators.  All  the  generators  will  be  connected  to  one 
switch-board,  and  the  power  will  be  carried  under  high 
voltage  to  Montreal,  where  by  rotary  transformers  it 
will  be  reduced  to  the  required  voltage  for  power  by 
day  and  power  and  light  at  night.  The  plant  is  to  be 
completed  and  in  full  running  order  before  the  close  of 
the  present  year. 

The  provisional  board  of  directors  of  the  company  are 
as  follows  :  G.  B.  Burland,  Montreal  and  Ottawa  ;  W. 
McLea  Walbank,  C.  E.,  Montreal  ;  Thos.  Pringle,  M. 
E.,  Montreal  ;  Alderman  Peter  Lyall,  contractor,  Mon- 
treal ,  Samuel  Carsley,  merchant,  Montreal  ;  E.  Kirk 
Green,  merchant,  Montreal  ;  Hugh  Graham,  of  the 
"  Star,"  Montreal. 

The  capital  of  the  company  has  been  placed  at 
$1,000,000,  $500,000  of  which  is  for  sale.  Debentures 
will  be  issued  at  4^%. 


DIRECT  CONNECTED  PUMPING  SET. 

An  interesting  example  of  the  prompt  application  for 
the  alternating  motor  in  directions  which  have  not  up 
to  the  present  afforded  much  field  for  electric  power 
service  is  presented  by  the  pumping  set  illustrated  here- 
with, which  has  recently  been  installed  by  the  Mattawa 
Electric  Light  &  Power  Company,  at  Mattawa,  Ont. 
This  unit  which  presents  the  double  advantage  for  the 
service  of  being  particularly  compact  and  so  simple  in 
operation  as  to  require  no  attendance  whatever,  consists 
of  a  5  horse  power  Canadian  General  Electric  induction 


Direct  CoNNEciKn  Pumping  Set. 


motor  geared  to  a  Gould  triplex  pump,  current  for  the 
motor  being  obtained  from  the  Mattawa  Company's 
monocyclic  circuit.  The  work  to  be  done  is  the  filling 
of  the  C.  P.  R.  water  tank,  capacity  50,000  gallons, 
formerly  supplied  by  a  steam  pumping  outfit,  the  length 
of  the  pipe  (4")  being  2,129  feet,  and  the  lift  from  the 
water  to  top  of  tank  being  96  feet.  The  motor  pumping 
set  has  now  been  in  operation  for  several  weeks  and  has 
given  the  most  perfect  satisfaction.  The  only  attention 
required  at  present  is  to  start  and  stop  the  motor,  but 
it  is  intended  to  do  away  with  the  necessity  for  even 
this  small  amount  of  attendance  by  having  the  motor 
started  and  stopped  by  the  operation  of  a  float  in  the  tank. 

The  enterprise  of  the  Mattawa  Electric  Light  and 
Power  Company  in  opening  up  what  we  believe  to  be 
an  entirely  new  field  for  electric  power,  will,  no  doubt, 
be  followed  by  other  and  older  stations. 
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THE  APPLICATION  OF  OHM'S  LAW.'' 

IjY  W.  NOHKIS. 

It  has  become  necessary  for  engineers  to  have  a  knowledg-c  of 
electricity  and  the  application  of  the  same.  I  am  therefore 
prompted  to  take  a  step  towards  making  that  subject  to  have  a 
more  prominent  place  in  the  engineers'  lodge  room.  It  is  with 
much  pleasure  that  I  will  try  to  illustrate  a  few  important  points 
that  will  be  of  much  use  to  beginners. 

Whenever  we  require  to  make  any  calculations  upon  the  current 
that  will  flow  from  any  kind  of  electrical  supply  through  an  ordin- 
ary conductor,  we  must  have  some  law  by  which  to  be  guided. 
Professor  Ohm  has  laid  down  a  law  which  is  known  as  Ohm's 
Law,  and  reads  as  follows  : 


Current  in  Amperes  = 


Electrical  motive  force  in  volts. 


Resistance  in  ohms. 

For  instance,  one  volt  will  force  one  ampere  through  a  resist- 
ance of  one  ohm. 

100  feet  of  No.  10  B.  &  S.  copper  wire,  which  will  conduct  about 
98  per  cent,  of  the  current,  has  a  resistance  of  one  ohm.  So  if 
the  current  in  amperes  is  equal  to  the  electromotive  force  divided 
bv  the  resistance  in  ohms,  then  the  resistance  in  ohms  will  be 
equal  to  the  electromotive  force  divided  by  the  current  in  amperes, 
and  the  electromotive  force  will  be  equal  to  the  current  in  amperes 
multiplied  by  the  resistance  in  ohms,  and  is  represented  in  the 
following  manner  : 

C  =  JL.    R  =  JL.    E  =  CxR. 
R  C 

It  can  be  plainly  seen  that  if  any  two  of  the  above  elements  are 
known,  it  is  an  easy  matter  to  find  the  remaining  one. 

The  figures  2,  8,  and  4  always  stand  for  C,  E,  and  R,  respect- 
ively. In  order  to  illustrate  the  use  of  Ohm's  law  more  plainly, 
we  will  suppose  we  have  a  simple  primary  cell  of  battery  with  an 
E.  M.  F.  of  2  volts,  leaving  a  resistance  within  itself  of  Yz  ohm  ; 

then,  according  to  the  formula  C  = we  have  2  volts  divided  by 

%,  an  ohm,  equals  4  amperes,  thus  : 

5  ohms\2.o  v/ 4  a. 
/20  V 

If  we  had  found  that  we  had  4  amperes  of  current  and  2  volts 
pressure,  we  would  have  had  2  volts  divided  by  4  amperes,  equals 
Yi,  ohm  resistance 

E 


5  0rR  =  — 


Let  us  now  form  a  number  of  these  cells  together,  thus  forming 
a  battery.  Say  we  use  5  cells  and  connect  them  in  series  as 
shown  in  Fig.  i.    By  this  means  we  get  the  efl^ect  of  all  the  cells 


TTs" 


together,  for  the  voltage  will  build  up  according  to  the  number  of 
cells  that  there  are  cells  in  series,  although  the  amperage  remains 
the  same  as  in  one  cell,  because  each  cell  has  a  definite  and 
determined  resistance  which  increases  as  there  are  cells  in  series, 
and  will  only  permit  the  same  amount  of  current  to  pass  through 
it  as  it  will  deliver  itself.  But  each  adjoining  cell  helps  to  build 
up  voltage  ;  therefore  we  have  a  pressure  of  10  volts  and  4  am- 
peres from  this  battery. 

One  ampere  flowing  under  a  pressure  of  one  volt  is  equal  to  one 
watt,  which  is  the  mechanical  work  performed  and  is  the  unit  of  a 
horse  power;  for  1,000  Watts  constantly  delivered  to  an  electric 
motor  will  make  it  deliver  one  horse  power,  and  as  we  have  10 
volts,  then  the  10  volts  multiplied  by  4  amperes  equals  40  watts, 
indicating  the  amount  of  work  this  battery  will  perform. 

Let  us  now  connect  these  5  cells  in  another  manner,  as  shown 
in  Fig.  2.    With  all  the  positive  poles  connected  together  and  all 

^  ^^A/ 


the  negative  poles  connected  together,  this  is  known  as  the 
multiple  connection,  which  causes  the  battery  to  deliver  the  cur- 
rent just  the  opposite  to  the  series  connection.  For,  instead  of 
the  voltage  increasing  it  remains  the  same  as  in  one  cell,  while 
the  amperage  builds  up  in  proportion  to  the  number  of  cells  in 
multiple.  We  have  these  5  cells  each  delivering  4  amperes,  and 
the  voltage  on  the  mains  is  but  2  ;  then  4  amperes  multiplied  by 
the  5  cells  equals  20  amperes,  and  20  amperes  multiplied  by 
2  volts  equals  40  watts  ;  so  it  will  be  plainly  seen  that  the  work 
performed  by  these  two  batteries,  Nos.  i  and  2,  is  just  the  same, 
although  the  current  is  different. 

We  will  now  take  the  same  two  batteries  and  connect  them 
both  together,  making  a  compound  connection  as  shown  in  Fig.  3, 
which  is  known  as  the  multiple  series  ;  for  each  pair  of  cells  is 
connected  in  series,  with  their  positive  poles  of  each  pair  connect 

*Paper  read  at  regular  meeting  of  Hamilton  No.  2,  C.  A  S.  E. 


ed  to  one  wire,  and  all  the  negative  poles  likewise,  so  that  from 
each  pair  of  cells  in  series  we  have  4  amperes  and  4  volts,  and  as 
there  are  5  pairs  of  cells  in  the  battery,  we  have  4  amperes  multi- 
plied by  5  pairs  of  cells,  which  gives  us  20  amperes,  which, 


multiplied  by  4  volts  equals  80  watts,  showing  that  the  mechanical 
work  that  this  battery  will  perform  is  equal  to  both  the  first 
batteries. 

We  will  take  still  another  form  of  battery,  known  as  the  series 
multiple,  as  shown  in  Fig.  4,  using  the  same  number  of  cells  as  in 


the  last  battery,  each  pair  of  cells  being  in  multiple,  thus  acting 
as  one  large  cell,  so  we  would  have  the  same  as  5  large  cells  in 
the  battery  placed  in  series  to  each  t)ther.  In  this  case  we  would 
have  the  same  number  of  volts  from  each  pair  as  from  one  small 
cell,  but  twice  the  number  of  amperes,  which  would  be  8  ;  and  as 
each  pair  of  cells  are  in  series,  we  would  have  two  volts  multiplied 
by  5,  equals  10  volts,  because  when  each  pair  of  cells  are  in 
series  with  each  other,  the  voltage  increases,  but  the  amperage 
remains  the  same  as  if  there  was  only  one  cell.  Then  by  multi- 
plying the  10  volts  by  the  8  amperes  we  have  10  x  8  =  80  watts, 
showing  that  the  mechanical  work  which  this  battery  is  able  to 
perform  is  the  same  as  with  the  last  form  of  battery,  the  series 
multiple,  although  the  voltage  and  amperage  were  both  different. 

Quite  a  number  of  other  connections  can  be  made  to  suit  the 
work  the  battery  is  required  to  perform.  For  instance,  we  have 
5  cells  each  delivering  2  amperes  and  2  volts,  and  when  connected 
in  series  would  be  equal  to  10  volts  and  two  amperes,  and  as  the 
resistance  in  ohms  is  equal  to  the  E.  M.  F.  ^  by  current  in  am- 
peres, or  R  =  -^,  then  10-^2  =  5  ohms  which  would  be  the  resist- 
ance of  the  battery  itself  and  the  resistance  in  the  line  wire  and 
bell,  etc.,  should  be  about  the  same.  So  in  this  case  the  current 
in  amperes  would  be  equal  to  the  electromotive  force  divided  by 
the  resistance  of  the  battery  and  line  wire,  etc.,  added  together, 

or  C  =    ^  ^,  thus  10-^10=1  ampere. 

Now,  the  watt  is  the  unit  of  a  horse  power  of  the  work  per- 
formed, and  the  current  in  amperes  multiplied  by  the  electro- 
motive force  equals  the  number  of  watts  ;  then  C  x  E  =  W, 
W  W 

R=-^  andC=-j^.    Supposing  we  have  a   16  candle  power 

lamp  taking  3.1  watts  per  c.p.,  with  100  volts,  how  would  we  find 
the  amperage  as  well  as  the  resistance  of  the  lamp  ?  The  lamp 
is  16  c.p.,  watts  3.1  per  c.p.,  then  16  x  3.1  =49.6,  or  say  50  watts 
and  the  current  in  amperes  is  equal  to  the  watts  divided  bv  the 
W 

electromotive  force,  or  C=  — It  would  therefore  be  50  waits 

divided  by  100  volts  =  ^  as  the  amperage  of  the  lamp,  and  tlie 
resistance  being  equal  to  the  electromotive  force  divided  by  the 
current  in  amperes,  it  would  be  100  volts  divided  by  )/>  ampere  = 
200  ohms  as  the  resistance  of  the  lamps,  thus  : 

.5X1000/ 200  ohms, 
/lo  V 


So  the  C=      because  100 


by  200=  Yz  ampere,  and  C  x  E  =  W 
because  Y^  ampere  x  by  100  volts  equals  50  watts. 


Nature  states  that  an  ingenious  system  of  purif)'ing  atmosphere 
and  regulating  temperature  is  in  operation  for  the  switchboard 
room  of  the  Chicago  Telephone  Company,  where  dust  fcirmerh-  in- 
terfered seriously  with  the  connections  on  the  switchboard.  The 
air  for  the  room  is  forced  through  a  chamber,  where  it  is  thoroughly 
sprayed,  then  passed  through  rapidly  rotating  spiral  coils,  which 
strip  it  of  superfluous  moisture,  and  afterwards  through  a  chamber 
kept  at  nearly  uniform  temperature  by  the  use  of  ice  or  heating 
apparatus,  as  may  be  required.  Access  to  the  switchboard  room 
is  through  an  ante-chamber,  and  the  temperature  of  the  room  itself 
shows  a  variation  of  not  more  than  two  degrees  in  a  month. 
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THE  BERLIN  AND  WATERLOO  ELECTRIC 
RAILWAY. 

This  road,  which  last  year  was  electrically  equipped, 
has  recently  undergone  a  change  of  ownership.  The 
controlling  interest  has  passed  from  the  hands  of  Mrs. 
Burt,  of  New  York,  to  Messrs.  W.  H.  and  E.  C. 
Breithaupt,  of  Berlin.  Mr.  T.  M.  Burt  and  Mr.  T.  E. 
McLellan  will  be  retained  in  their  present  positions  in 
the  management,  though  Mr.  E.  Carl  Breithaupt  is  the 
President  of  the  Company  with  general  oversight.  The 
following  are  the  directors  : — T.  M.  Burt,  T.  E.  Mc- 
Lellan, A.  Millar,  G.  Bruce  and  E.  C.  Breithaupt. 

The  charter  of  the  Grand  Valley  Railway,  of  which 
E.  C.  Breithaupt  is  President,  is  virtually  held  by  the 
same  parties  who  now  own  the  Berlin  and  Waterloo 
road.  They  therefore  have  a  strong  interest  in 
bringing  that  scheme  into  life. 

Mr.  E.  C.  Breithaupt,  the  new  President  of  the  Berlin 
and  Waterloo  road,  is  recognized  as  being  one  of  the 
most  thoroughly  educated  electricians  in  Canada.  This 
fact,  together  with  his  financial  interest  in  the  enterprise, 
is  a  guarantee  that  the  road  will  be  equipped  and  oper- 
ated in  the  most  approved  manner. 


SPARKS. 

Seventeen  open  motor  cars  are  now  in  course  of  construction 
for  the  Toronto  Street  Railway  Company. 

Contracts  are  now  being-  let  for  the  construction  of  an  additional 
mile  of  the  Guelph  Electric  railway,  which  will  be  completed  by 
the  24th  of  May. 

A  Campbellford  capitalist  is  investigating-  the  prospects  for  the 
successful  operation  of  an  electric  railway  from  Campbellford  to 
Norwood,  Ont. 

The  Ottawa  Electric  Railway  will  this  summer  be  extended  to 
Britannia.  The  route  has  been  surveyed,  and  the  line  will  be  in 
operation  by  the  1st  of  July. 

The  town  council  of  Perth,  Ontario,  will  be  asked  to  grant  a 
bonus  of  $5,000  towards  the  proposed  electric  railway  between 
Perth  and  Lanark. 

The  plant  and  charter  of  the  Victoria  Electric  Railway  and 
Light  Co.,  Victoria,  B.C.,  will  be  offered  for  sale  by  public  auc- 
tion in  that  city  on  the  i  ith  of  April. 

The  Railway  Committee  of  the  Dominion  Government  have 
passed  a  bill  to  incorporate  the  Huron  &  Ontario  Railway  Com- 
pany, which  proposes  to  build  an  electric  railway. 

The  management  of  the  Hamilton  and  Dundas  Railway  Com- 
pany will  shortly  submit  a  proposition  to  the  city  council  of  Ham- 
ilton for  the  conversion  of  the  road  into  an  electric  line. 

The  Port  Dalhousie,  St.  Catharines  and  Thorold  Electric  Rail- 
way Co.  has  decided  to  build  eight  miles  of  overhead  construction 
and  two  miles  of  track  as  soon  as  the  weather  will  permit  in  the 
spring. 

The  Cornwall  Street  Railway  Company,  Cornwall,  Ont.,  are 
applying  for  incorporation,  with  a  capital  stock  of  $150,000, -to 
operate  an  electric  street  railway  in  that  town  and  to  distribute 
electricity. 

The  construction  of  an  electric  railway  between  Parry  Sound 
and  Ahmic  Harbor,  Ont.,  is  one  of  the  probabilities  of  the  near 
future.  The  distance  is  thirty  miles  and  the  cost  of  construction 
is  placed  at  $150,000. 

Mr.  W.  S.  Adams  proposes  to  build  an  electric  railway  from 
Derwin,  on  the  C.P.R.,  to  Winnipeg  river,  a  distance  of  twelve 
miles.  The  water  power  on  the  river  will  be  utilized  for  supplying 
electricity  for  the  line. 

At  the  annual  meeting  of  the  Hamilton  Street  Railway  Com- 
pany ihe  following  directors  were  elected  :  B.  E.  Charlton  (presi- 
dent), Geo.  E.  Tuckett,  E.  Martin,  Q.C.,  W.  Gibson,  M.P.,  J.  B. 
Griffith,  William  Harris  and  F.  W.  Fearman. 

The  town  council  of  Lachine,  Que.,  has  adopted  a  by-law 
granting  the  Montreal  Park  &  Island  Railway  running  privileges 
in  the  town,  with  exemption  from  taxation,  for  thirty  years.  It 
is  contemplated  to  build  this  line  this  spring,  and  to  extend  the 
Outremont  line  to  St.  Laurent. 

By  the  agreement  entered  between  the  town  of  Brockville  and 
the  electric  street  railway  company,  the  company  is  to  have  a 
twenty  years'  franchise,  and  is  authorized  to  construct  a  single 
track  iron  street  railway.  Construction  must  be  commenced 
before  October  7  next,  and  one  mile  completed  within  a  year 
from  that  date. 


P 

The  new  Board  of  Directors  of  the  Hamilton  Radial  Railway 
Co.  is  as  follows  :  Rev.  Dr.  Burns,  president  ;  A.  McKay,  M.P., 
vice-president  ;  J.  D.  Andrews,  secretary  ;  W.  G.  Lumsden, 
treasurer.  James  Masson,  M.P.,  Owen  Sound  ;  F.  A.  Carpenter, 
A.  H.  McKeown,  E.  P.  Powell,  London,  Ont.;  J.  F.  Smith,  Thos. 
Ramsay  and  R.  McKay. 

A  report  has  been  current  that  the  Hamilton  Street  Railway 
Company  will  make  application  to  have  the  percentage  of  gross 
earnings  of  the  system  which  is  paid  to  the  city  remitted,  owing- 
to  a  large  reduction  in  dividends.  The  increase  in  business  an- 
ticipated as  a  result  of  the  conversion  of  the  line  into  an  electric 
road  has  only  partially  materialized. 

The  city  council  of  New  Westminster,  B.C.,  has  received  a 
communication  from  Mr.  J.  Buntzen,  secretary  of  the  Consolidated 
Railway  and  Light  Co.,  offering  to  build  an  electric  railway  from 
Westminster  to  Steveston,  with  a  branch  to  Sapperton,  and  to 
locate  the  central  offices  and  repair  shops  in  New  Westminster. 
A  bonus  of  $50,000  is  asked  from  the  city. 

Albert  Phenis,  of  New  York  ;  Lucius  S.  Oille,  M.  D.,  George 
E.  Patterson,  J.  S.  Campbell,  of  St.  Catharines,  and  Henry  A. 
King,  Toronto,  have  petitioned  for  a  bill  to  incorporate  the 
Lincoln  Radial  Electric  Railway  Company,  with  power  to  take 
over  the  powers  of  the  Lincoln  Street  Railway  and  Traction 
Company,  and  to  extend  the  line  to  Toronto. 

.  Mr.  T.  W.  Lester,  president  of  the  Hamilton,  Grimsby  and 
Beamsville  Railway,  states  that,  notwithstanding-  the  opposition 
of  the  Grimsby  Council  to  g-ranting-  right  of  way  to  Beamsville  on 
reasonable  terms,  the  electric  road  will  be  extended  to  Grimsby 
Park  by  a  new  route,  independent  of  the  Grimsby  Council,  and 
cars  will  probably  be  running  by  ist  July  next. 

The  electric  street  railway  was  started  in  the  city  of  Halifax 
about  the  middle  of  February.  The  initial  trip  proved  quite  suc- 
cessful, and  was  taken  charge  of  by  Mr.  Norman  Ross,  E.E., 
representing  the  Canadian  General  Electric  Co.  The  cars  are 
equipped  with  C.G.E.  800  motors  and  parallel  controllers.  The 
Train  company  is  installing  two  large  C.G.E.  dynamos  of  mono- 
cyclic type,  having-  a  combined  capacity  of  6,000  lights.  The 
generators  are  operated  by  a  300  h.p.  Robb-Armstrong-  compound 
eng-ine. 

The  bill  to  incorporate  the  Canadian  Electric  Railway  and 
Power  Company,  which  proposes  to  build  an  electric  line  from 
Windsor  to  Montreal,  with  branches  of  not  more  than  25  miles 
radius,  came  before  the  Railway  Committee  of  the  Dominion  Par- 
liament on  the  26th  of  February.  The  promoters  are  Messrs. 
Castle  Smith,  London,  Eng-. ;  J.  K.  Osborne,  T.  M.  Jones,  C.  W. 
Beardmore,  W.  H.  Cavvthra  and  Edmund  Bristol,  of  Toronto, 
and  E.  F.  Fauquier,  of  Ottawa.  The  application-  was  opposed 
by  the  Grand  Trunk  and  C.P.R.  authorities.  The  measure  was 
allowed  to  stand  over  for  further  consideration. 

The  supper  recently  tendered  to  the  employees  of  the  London 
Street  Railway  by  the  efficient  manager,  Mr.  C.  E.  A.  Carr,  was 
one  which  will  be  remembered  with  pleasure  by  those  present. 
The  gathering  numbered  about  85,  and  included  the  office  staff, 
motormen,  conductors,  power  house  employees  and  superintend- 
ents. The  manager  sat  at  the  head  of  the  table,  accompanied 
by  Mrs.  Carr.  The  spread  was  an  excellent  one,  and  after  full 
justice  had  been  done,  a  toast  list  was  introduced,  Mr.  Currie, 
secretary,  and  Mr.  De  Harte,  superintendent,  responding  to  the 
toast  of  the  "  London  Street  Railway  Company,"  and  Mr.  Carr 
to  that  of  the  "Manager  of  the  Company."  The  toasts  of  the 
various  departments  were  heartily  received,  and  the  pleasure  of 
the  occasion  was  greatly  added  to  by  song-s  by  Mrs.  Carr,  Mr. 
Currie  and  Mr.  Birmingham. 

Mr.  C.  A.  C.  Pew,  of  St.  Catharines,  is  promoting  an  extensive 
electric  railway  enterprise  across  the  north-western  portion  of 
Ontario,  from  Port  Perry  to  Lake  Huron.  It  passes  through  the 
counties  of  Ontario,  York,_  Simcoe,  Cardwell,  Grey  and  Bruce, 
and  will  touch  at  the  towns  of  Newmarket,  Bradford,  Beeton, 
Shelburne,  Priceville,  Durham,  Hanover,  Walkerton,  Meaford, 
Owen  Sound,  Southampton,  Kincardine,  Teeswater,  Wing-ham 
and  Goderich.  All  these  places  are  now  served  by  parallel  lines 
of  steam  railways,  radiating  mostly  from  Toronto,  and  which  ne- 
cessitates, on  the  part  of  travellers,  the  making  of  long  round- 
about journeys  to  go  from  any  of  the  points  named  to  another. 
The  proposed  electric  road  is  therefore  intended  to  promote  a 
a  great  public  convenience,  and  is  in  consequence  meeting  with  a 
very  enthusiastic  support  all  along:  its  route.  It  crosses  the  G.T.R. 
and  C.P.R.  at  several  points,  and  will  in  a  measure  serve  as  a 
feeder  for  both  roads.  The  part  of  the  country  it  passes  through 
is  fertile  and  prosperous,  and  much  in  need  of  railway  accommo- 
dation in  the  direction  proposed.  Large  meetings  in  favor  of  the 
project  have  been  held  at  all  the  towns  named,  at  which  money 
for  preliminary  expenses  was  freely  subscribed.  Parliament  will 
be  asked  at  its  present  session  for  a  charter,  which,  when  ob- 
tained, will  be  passed  over  to  a  New  York  company,  which  pro- 
poses to  build  and  equip  the  road  without  asking-  either  the  g-ov- 
ernment  or  municipalities  for  a  bonus.  The  road  is  sure  of  an 
extensive  traffic,  and  can  scarcely  fail  to  return  large  earning-s  to 
its  owners.    An  abundance  of  water  power  exi.sts  along  the  route. 
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RECENT  CANADIAN  PATENTS. 

Patents  have  recently  been  t^ranted  in  Canada  for  the  following- 
electrical  and  steam  eng-ineering  devices  : 


Apparatus  for  Generating  Acetylene  Gas. 

Patentee:  T.  L.  Willson,  New  York,  N.  Y.,  patented  5th 
November,  1895  ;  6  years. 

Claim. — The  combination  to  form  a  gas-g-enerating  apparatus 
of  a  gas  generator  consisting  of  a  chamber  having  a  receptable 
for  carbide,  a  gas  outlet  from  the  upper  part  of  the  generator,  a 
water  inlet  to  the  lower  part  thereof,  and  a  source  of  water  con- 
nected with  said  inlet  under  pressure  sufficient  to  raise  it  above 
the  level  of  the  carbide,  the  whole  adapted  for  automatic  opera- 
tion controlled  by  the  relative  pressures  of  the  water  and  the 
generated  gas,  so  that  the  water,  after  reaching  the  carbide  is 
forced  out  of  contact  therewith  whenever  the  gas  is  generated 
enough  faster  than  it  is  consumed  to  raise  its  pressure  above  that 
of  the  water. 


B     C  J}  -f 


Telephone  System. 

Patentee:  A.  C.  Brown,  Lewisham,  Eng.,  patented  2nd  No- 
vember, 1895  ;  6  years. 

Claim. — In  a  telephone  receiver  the  arrangement  and  combi- 
nation of  a  central  or  cylindrical  casing  or  ring  seating  with  ear 
piece  and  with  two  diaphragms  both  adapted  to  be  simultaneously 
vibrated  in  opposite  directions  to  or  from  each  other,  and  polarized 
by  magnets.  In  a  telephone  receiver  having  two  diaphragms 
clamped  onto  a  cylindrical  seating,  the  use  for  polarizing  such 
diaphragms  or  cores  of  a  split  steel  tube  such  as  S,  encircling-  the 
coils  as  above  described,  or  for  the  same  purpose  of  magnets  ar- 
ranged or  adapted  to  operate  substantially  as  above  described 
and  illustrated. 


field  magnets,  of  a  hollow  cylindric.il  armalurc  comprised  of  wire 
loops  suitably  supported  and  secured  to  the  main  shaft  of  the 
motor  and  a  solid  core  located  within  the  armature  magnetically 
insulated  from  and  loose  on  the  shaft  and  provided  with  recesses 
in  its  periphery  between  the  ends  of  the  cores  of  the  field  magnets 
whereby  the  lines  of  force  maintain  such  core  from  rotating-  on  the 
shaft,  the  armature  supported  on  discs  and  comprised  of  a  series 
of  loops  substantially  rectangular,  arranged  in  sets  abutting  each 
other,  the  sides  of  the  loops  of  each  set  being  arc-shaped,  and 
each  side  being  arranged  to  fit  beneath  the  side  of  the  adjacent 
loop  of  the  set,  so  as  to  form  a  complete  cylinder  of  double  layer 
arc-shaped  wire  sides,  the  ends  of  the  wire  of  each  loop  being 
connected  to  corresponding-  sections  in  the  commutator. 


Electric  Railway  System. 

Patentee:  Canadian  General  Electric  Co,,  Toronto,  Ont., 
patented  i8th  November,  1895  ;  6  years. 

Claim. — In  an  electric  railway  system,  the  combination  with  a 
vehicle  electrically  propelled,  of  means  for  stopping  and  starting 
said  vehicle  at  definite  points,  consisting  of  a  series  of  conductor 
sections  located  near  such  points  and  making  connection  with  the 
vehicle,  and  a  storage  battery,  having  connections  from  points  of 
different  effective  potential  to  the  various  sections,  the  potential 
decreasing  from  each  end  section  toward  the  middle.  In  an  elec- 
tric railway  system,  the  line  or  supply  motor,  a  series  of  section 
conductors  connected  to  said  line  through  resistant  or  equivalent  de- 
vices for  lowering  the  effective  electro-motive  force  of  said  sec- 
tions from  that  of  the  line  in  a  successive  and  graduated  manner. 


Electric  Motor. 

Patentee  :  Charles  Riordan,  of  Toronto,  Ont.,  patented  i8th 
November,  1895  ;  6  years. 

Claim. — In  an  electric  motor  the  combination  with  the  exterior 


Lever  for  Turning  Steam  Engines  off  their  Dead  Contres. 

Patentee  :  John  Donnelly,  St.  Henri,  Que  ;  patented  2nd  De- 
cember, 1895  ;  6  years. 

Claim. — On  a  lever  for  turning-  steam  engines  off  their  dead 
centres  the  combination  of  a  lever  A,  having  cross  pieces  b  and 
a',  two  pieces  a'  and  a^  provided  with  the  rings  D  and  D',  holding- 
the  ones  E,  to  which  is  secured  the  levers  g  and  g',  of  the  grap- 
ples G,  with  a  suitable  stand  C,  and  socket  bar  a''. 


Multiple  Switch  Board  for  Telephone  Exchanges. 

Patentee  :  The  Bell  Telephone  Company  of  Canada,  Montreal, 
assignee  of  C.  E.  Scribner;  patented  5th  December,  1895;  6  years. 

Claim. — The  combination  with  an  annunciator  having-  an  elec- 
tro-magnet, a  pivoted  armature  therefor,  an  indicator  and  mech- 
anism is  connected  with  said  armature  and  indicator  adapted  to 
actuate  the  indicator  when  the  armature  is  vibrated  between  its 
extreme  positions,  of  a  circuit  containing  a  source  of  pulsating 
currents,  a  source  of  continuous  current  and  means  for  connecting 
said  source  of  continuous  current  with  the  circuit,  whereby  the 
actuation  of  the  indicator  by  pulsating  currents  may  be  prevented 
by  connecting  the  source  of  continuous  current  with  the  said 
circuit.  In  an  annunciator  in  a  ground  branch  having  an 
electro-magnet,  a  pivoted  armature  therefor,  an  indicator 
and  a  catch-arm  carried  by  said  armature  having  alternate 
teeth  adapted  to  eng-age  with  and  retain  said  indicator 
when  the  armature  is  in  either  of  its  extreme  positions, 
but  to  release  the  same  when  the  armature  is  vibrated, 
a  connecting-  plug  for  insertion  into  any  spring  jack,  having  con- 
tact-pieces arranged  to  register  with  the  corresponding  contact- 
pieces  of  a  spring  jack,  a  conducting  circuit  joining  the  different 
contact-pieces  of  a  plug,  including  a  clearing-out  annunciator,  a 
source  of  current  adapted  to  actuate  said  clearing-out  annunciator. 


Fare  Register. 
Patentee:  The  St.  Louis  Register  Co.,  St.  Louis,   L'.  S.  .A.  ; 
patented  9th  December,  1895  ;  6  years. 

Claim. — The  combination  with  the  trip  reg^ister,  the  permanent 
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register  and  means  for  releasing  the  trip-register,  and  for  locking 
the  permanent  register  against  movement  while  the  trip-register 
is  released,  of  a  motor  for  returning  the  trip-register  to  zero  and 
means  for  actuating  registers  step  by  step  and  for  unlocking  the 
permanent  register  against  movement  while  the  trip-register  is 
released.  The  combination  with  the  registers  and  the  fare  indi- 
cating- signal  I  of  an  arm  for  moving  it  in  one  direction,  a 
longitudinally  yielding  pin  for  holding  it  in  such  position,  and  an 
oscillating  pawl  for  depressing  the  pin  to  release  the  signal. 


Fare  Box. 


Patentee  :  J.  H.  Coleman,  Tottenham,  Ont.  ;  patented  loth 
December,  1895  ;  6  years. 

Claim. — In  a  fare  box,  one  or  more  needles  arranged  to  permit 
of  the  insertion  of  fares  into  the  box  and  automatically  arranged 
to  resist  their  withdrawal  when  the  box  is  in  a  normal  position. 
In  a  fare  box,  a  concave  and  a  rotatable  toothed  drum  between 
which  the  fares  pass,  with  needles  having  weighted  tails  to  retain 
the  points  of  the  needles  in  the  path  of  fares  passing  between  the 
concave  and  the  drum. 


SPARKS. 

The  Bear  River,  N.  S.,  Electric  Co.  have  decided  to  extend 
their  lighting  system  to  Digby. 

A  franchise  has  been  given  to  the  Belleville  Electric  Company 
to  construct  an  electric  railway  between  Belleville  and  outlying 
villages. 

D.  Knechtel,  of  Hanover,  has  started  up  his  first  10  h.  p.  induc- 
tion motor  operating  from  the  monocyclic  circuit.  The  operation 
of  the  motor  is  so  satisfactory  that  Mr.  Knechtel  looks  for  a  con- 
siderable power  business  in  Hanover. 

Mr.  James  Milne,  lecturer  in  Electricity  at  the  Toronto  Tech- 
nical School,  held  a  preliminary  examination  for  the  class  on  the 
27th  of  February.  Although  only  a  small  number  of  students 
were  present,  the  results  were  very  satisfactory. 

In  the  city  of  Montreal  many  ex-telegraph  operators  hold  posi- 
tions of  trust  and  responsibility.  Among  those  may  be  mentioned: 
Sir  William  Van  Horne,  president  Canadian  Pacific  Railway  ;  Mr. 
Charles  W.  Hays,  general  manager,  and  Mr.  Geo.  B.  Reeves, 
general  traffic  manager  Grand  Trunk  Railway  ;  Mr.  J.  Stephen- 
son, general  superintendent  Grand  Trunk  Railway;  Mr.  J.  Bryce, 
superintendent  Canadian  Express  Co.,  and  Mr.  Wm.  MacKenzie, 
stock  broker. 


A  bonus  of  $10,000  for  an  electric  railway  between  Perth  and 
Lanark  has  been  granted  by  the  last  named  town. 

Joseph  Barrett  desires  to  secure  a  franchise  from  the  city  of 
Toronto  to  distribute  light,  heat  and  power. 

Messrs.  James  Oglivy  &  Sons,  Montreal,  are  installing  a  55 
kilowatt  and  a  12  kilowatt  C.  G.  E.  multipolar  machine  for 
isolated  lighting. 

Mr.  T.  L.  Wilson,  of  Calcium  Carbide  fame,  is  reported  to  have 
purchased  power  sites  at  St.  Catherines,  Ont.,  with  the  intention  of 
locating  his  Canadian  works  there. 


The  Bell  Telephone  Co'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  oTh^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

  BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalozues  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell   Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell   Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 


Forrest  Block,  Main  Street. 


Mr.  W.  L.  Gilchrist  recently  delivered  a 
lecture  at  Victoria,  B.C.,  on  "Magnetism 
and  Electricity." 

The  capital  stock  of  the  Toronto  Electric 
Light  Company,  Limited,  has  been  increas- 
ed from  $700,000  to  $2,000,000. 

The  offices  of  the  Kingston  Light,  Heat 
and  Power  Co.  have  been  enlarged  and 
equipped  with  modern  appliances. 

The  Montmorency  Electric  Power  Com- 
pany, Quebec,  are  negotiating  with  the 
town  of  Levis  to  furnish  50  horse  power  for 
pumping  apparatus  and  electricity  sufficient 
for  80  arc  and  2,000  incandescent  lamps. 

At  the  annual  meeting  of  the  Portage  la 
Prairie  Electric  Light  Company,  Messrs.  T. 
B.  Millar,  Judge  Ryan,  Hon.'  R.  Watson, 
Smith  Curtis  and  Mr.  Blake  were  elected 
directors.  The  report  presented  showed 
a  satisfactory  year's  business. 

The  Citizens'  Light  &  Power  Company, 
of  Montreal,  held  its  annual  meeting  early 
in  February.  Mayor  Wilson-Smith  was 
elected  pre'sidcnt, '  Mr.  W.  McLea  Wal- 
bank,  vice-president  and  managing  dir- 
ector, and  Mr.  R.  B.  Hutcheson,  secretary. 
The  report  showed  that  in  the  last  month 
the  company  had  obtained  25  new  custom- 
ers at  meter  rate,  and  15  customers  at  flat 
rate.  The  directors  elected  for  the  ensu- 
ing year  were  :  Major  G.  H.  Hurland,  W. 
McLea  Walbank,  P.  Lyall,  M.  P.  Davis, 
L.  H.  Heneault,  Mayor  of  Ste.  Cuncgondo, 
and  ex-Mayor  Dagenias,  of  St.  Henri. 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 


ROBB  BNGINBBRINO  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont,  Travelling  Agent. 
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The  Citizens  Light  Co.,  of  Montreal, 
have  installed  600  lamps  for  lighting  the 
Academy  of  Music. 

The  plant  of  the  electric  light  station, 
New  Westminster,  B.C.,  consists  of  4  boil- 
ers, 80  h.p.  each  ;  t  Corliss  engine,  180 
h.p.  ;  1  Doty  high-speed  engine,  150  h.p.  ; 

1  Ideal  high-speed  engine,  150  h.p.  ;  2  arc 
dynamos,  50x2,000  c.p.  each  ;  2  incandes- 
cent dynamos,  1,500x16  c.  p.  (nominal) 
each  ;  i  incandescent  dynamo,  650x16  c.p. ; 

2  extra  armatures  and  other  appliances, 
complete. 

FOR  SALE,  CHEAP 

One  Queens  Testing  Battery,  One  Weston  Am  meter 
o  to  50,  One  Galvanometer.  All  of  the  best  make, 
guaranteed,  apply  J.  L.  MORRISON, 

28  Front  St.  West,  Toronto. 


0 


ur  "flGni6"  flutomaliG .... 
Railway  Goacli  and  Street  Gar 


GURTfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLID. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  mrirket.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  St.eet  Railway  Shade  Cloth,  Goods,  Fixtures,  etc.  1 


Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co.  I 


HADE  

Manufacturers 


Toronto 


SUBSCRIBE  FOR  THE  "ELECTRICAL  NEWS' 


ROBIN,  SADLER  &  HAWORTH 


Manufacturers  of 


OAK  BANNED  LEAGMER  BELBING 

MONTREf\L  f\ND  TORONTO 


Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Digestion,  Regrnlate  the 
Stomach,  liiver  and  Bowels,  Purity 
the  Klood,  and  are  a  Positive  Cure  tor 
Constipation,  i:;ick  Headache,  Bil- 
iousness, aud  all  other  Diseases  arisinc 
from  a  disordered  condition  of  the  Liver  and 
Stomach.  They  act  cently  yet  promptly,  and 
perfect  digestion  follows  their  use. 
RipansTabulestakethejjlaceof  an  Entire 

  Me  d  icine  Ch  est,  and 

should  be  kept  for  use  in 
every  family. 


At 


Price,  50  Cents  a  box, 
Druggists,  01-  by  mall. 
EIPANS  CHEMICAL  C0_ 

10  Spbuok  St.,  New  Yokk. 


DODGE ( 


Patent  Split  Friction  CIntcli 


) PULLEY 


Latest  •  Most  Efficient 

Least  Expensive. 
Get  our  prices  before  ordering. 

SOLE  MANUFACTURERS 

DODGE    WOOD   SPLIT  PULLEY  CO. 

Offlee,  68  King  Street  West,  TORONTO. 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,000.00. 


H5AD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT. 

BRANCH    OFFICES   AND  WARE-ROOMS: 


1802  Notre  Dame  St. 

MONTREAL. 

Main  Street  ■ 

WINNIPEG. 

138  Hollis  Street 

HALIFAX. 

1    Granville  Street  . 

VANCOUVER. 

150  K.  II  .  MONOCYCLIC  GENERATOR. 

The  Monocyclic  System 

has  been  established  by  the  experience  of  the  past  year  to  be  the  only  satisfactory 
system  for  the  distribution  of  

Lig^ht  and  Power 

from  the  same  generator  and  circuit.    We  invite  attention  to  its  superior  mechanical  design 
and  construction  ;  its  absolute  simplicity  in  distribution  as  compared  with  the 
complications  of  the  polyphase  systems  ;  its  perfect  regulation  secured  by 
compounding  to  compensate  for  line  loss  ;  its  freedom  from  unbalancing,  the 
lighting  circuit  being  single-phase  ;  the  perfect  operation  of  our  induction  motors, 
which  require  no  condensers. 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


The  following  Letters  speak  for  themselves ; 


Port  Hope,  Feb'y  27th,  1896. 

Messrs.  Canadian  General  Electric  Co., 

Toronto. 

Dear  Sirs  : — The  75  Kilowatt  Monocyclic  Alternator 
purchased  from  you  was  started  up  on  Sept.  2nd,  1895, 
and  has  since  been  giving-  us  an  uninterrupted  service  of 
160  hours  each  week,  starting  at  four  o'clock  on  Sunday 
afternoon  and  running  till  eight  o'clock  the  following 
Sunday  morning,  without  a  hitch  of  any  kind  whatever. 
We  expect  a  large  increase  to  our  business  from  motor 
service,  and  appreciate  the  excellent  features  of  the 
Monocyclic  system  of  this  combined  light  and  power 
service.  There  is,  of  course,  no  unbalancing,  as  the  lighting 
is  single  phase,  and  the  operation  of  the  motors  does  not  dis- 
turb in  any  way  the  evenness  of  the  lighting.  After  an 
experience  of  six  months  we  feel  warranted  in  saying  that 
we  consider  the  Monocyclic  as  superior  to  any  of  the 
polyphase  systems  which  we  are  acquainted  with,  and 
intend  in  the  near  future  to  duplicate  this  machine. 
Yours  truly, 

R.  A.  Corbett, 
Pres.  &  l^Igr.  Port  Hope  Elec.  Lght  &  Power  Co. 


Parry  Sound,  Feb.  27th,  1896. 
The  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — Having  now  made  a  thorough  trial  of  the 
Monocyclic  system  of  Electrical  distribution  as  supplied 
by  you,  I  have  much  pleasure  in  informing  you  that  it  is 
giving  entire  satisfaction. 

The  machine,  a  75  K.W.,  is  a  beautiful  specimen  of 
dynamo  building,  being  strong  and  compact.  Ventilation 
of  the  armature  is  excellent,  and  the  general  design  of 
that  very  important  part  of  the  machine  is  good.  Elec- 
trically and  mechanically,  I  consider  your  machine  to  be 
superior  to  any  I  have  seen. 

We  have  not  had  occasion,  as  yet,  to  test  the  machine 
on  the  operation  of  motors,  but  speaking  from  the  lighting 
point  of  view,  I  can  fully  endorse  what  you  claim  for  the 
system. 

We  have  700  lights  now  wired  and  expect  to  increase 
to  1,200  before  1897. 

Yours  truly, 

W.  B.  Armstrong, 
Manager  Parry  Sound  Electric  Light  &  Power  Co.,  Ltd. 


Hanover,  Feb.  21,  1896. 
Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — In  answer  to  your  enquiry  as  regards  the 
operation  of  our  Electric  System,  I  beg  to  say  that  we 
have  now  been  running  one  of  your  75  Kilowatt  Monocy- 
clic Dynamos  for  the  past  two  months,  and  it  is  giving 
entire  satisfaction  in  every  respect.  We  have  not  had  the 
slightest  trouble  with  it  in  any  way,  and  although  it  is 
being  operated  about  15  hours  a  day,  it  runs  exceedingly 
cool,  and  requires  practically  no  attention  whatever. 
•  The  machine  itself  I  regard  as  a  model  of  simplicity, 
in  fact  to  show  my  confidence  in  the  apparatus  I  have 
placed  the  plant  in  full  charge  of  my  brother,  who,  previous 
to  the  starting  up  of  this  machine,  had  no  experience 
whatever  with  electrical  apparatus  of  any  kind. 

The  perfect  regulation  of  the  Dynamos,  and  the  sim- 


plicity of  the  wiring  are  also  strong  points  which  should 
recommend  the  use  of  this  style  of  apparatus  to  anyone 
contemplating  the  installation  of  an  electric  plant. 

In  conclusion,  I  might  say  that  after  having  decided  upon 
adopting  the  Monocyclic  system,  my  opinion  became 
somewhat  prejudiced  against  its  adoption  by  representa- 
tions made  by  other  manufacturers,  but  I  now  fail  to  see 
wherein  I  could  have  secured  anything  better  to  that 
installed  by  your  company. 

Yours  very  truly, 

D.  Knechtel. 


DuNNVlLLE,  February,  1896. 
Messrs.  Canadian  General  Electric  Co., 

Toronto,  Ont. 

Dear  Sirs  : — We  are  pleased  to  be  able  to  express 
ourselves  as  entirely  satisfied  with  the  Monocyclic  system 
installed  by  you  last  fall.  We  are  now  in  a  position,  hav- 
ing covered  a  considerable  portion  of  the  town  with  our 
lighting  mains,  to  appreciate  the  value  of  the  three-wire 
system  for  secondary  distribution  from  the  transformers, 
and  the  great  advantage  gained  in  simplicity  by  the 
Monocyclic  from  its  being  a  single-phase  system  for  the 
lighting  distribution. 

The  workmanship  and  finish  of  the  dynamo  itself  cer- 
tainly does  credit  to  your  factories,  and  in  operation  it 
has  proved  itself  to  be  exceedingly  simple  and  satisfactory. 

The  commutator  and  brushes  run  without  any  sparking 
whatever,  and  do  not  give  us  a  particle  of  trouble.  We 
feel  fully  justified  in  saying  that  the  Monocyclic  system 
in  operation  has  shown  itself  to  possess  all  the  points  of 
excellence  claimed  for  it  by  yoii  at  the  time  when  we 
made  the  selection  for  our  new  plant. 

Dunnville  Electric  Light  Co. 


Mattaw^a,  Feb.  27th,  1896. 
Messrs.  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — We  are  pleased  to  be  able  to  express 
complete  satisfaction  with  our  Monocyclic  plant,  which 
has  now  been  running  since  27th  Sept.  We  are  especialh' 
pleased  with  the  ease  with  which  our  former  single-phase 
system  has  been  changed  into  one  suitable  for  the  distri- 
bution of  both  light  and  power.  The  only  change  made 
in  our  case  was  the  installing  of  the  Monocyclic  machine 
in  place  of  our  former  single-phase  alternator,  and  the 
running  of  a  third  wire  to  the  points  where  power  is  to  be 
supplied.  Altogether  the  system  is  admirable,  both  as  to 
simplicity  in  the  wiring,  and  distribution  and  perfect  free 
dom  in  operation  from  any  trouble  or  complication.  We 
are  quite  sure  that  the  Monocyclic  system  will  prove  a 
means  of  increasing  largely  the  revenues  of  alternating 
lighting  stations  by  the  sale  of  power  without  adding  an}- 
complications  to  their  operation.  You  will  be  pleased  to 
know  that  the  5  h.p.  induction  motor  geared  to  a  triplex 
pump  is  now  in  successful  operation  pumping  water  for 
the  C.P.R.  water  tank.  It  is  certainly  a  very  simple  and 
substantial  piece  of  machinery. 

Yours  truly, 

Mattawa  Electric  Light  &  Power  Co.,  Ltd. 
A.  F.  Hiirdman,  Sec'y-Treas. 
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SPARKS. 

The  Arnprior  Electric  Light  Co.  are  said 
to  have  greatly  reduced  the  price  for 
lighting. 

It  is  announced  that  a  horseless  carriage 
exhibition  and  race  is  being  arranged  for, 
to  take  place  at  the  Hamilton  Jockey  Club 
track  in  the  spring. 

Mr.  C.  W.  Bowman,  of  Walkerton,  who 
was  elected  reeve  at  the  municipal  elec- 
tions, has  been  obliged  to  resign  his  seat 
on  account  of  having  an  electric  light  con- 
tract with  the  town. 

The  second  annual  ball  and  supper  of  the 
employees  of  the  Ottawa'  Porcelain  and 
Carbon  Co.,  was  held  earl)'  in  February. 
The  event  was  much  enjoyed  by  the  large' 
number  present,  including  the  general 
manager,  Mr.  J.  W.  Taylor. 

An  authority,  speaking  of  the  cost  of 
producing  carbide  for  the  manufacture  of 
acetylene  gas  states  that  it  will  cost  at 
least  $23.70  a  ton,  and  that  the  new  illu- 
minant  cannot  be  delivered  for  less  than 
$12.50  for  every  700  lbs.  But  it  is  claimed 
that  only  one-fifth  as  much  acetylene  gas 
is  burned  as  of  ordinary  gas. 

The  annual  meeting  of  the  Guelph  Light 
and  PowSr  Co.  was  held  on  the  17th  of 
February.  The  twenty-fifth  annual  report 
showed  a  slight  falling  off  in  revenue  dur- 
ing the  past  year,  but  considering  the  pre- 
vailing depression,  was  considered  satis- 
factory. A  vote  of  thanks  was  tendered  to 
the  directors  for  their  services.  The  old 
board,  consisting  of  Messrs.  D.  Guthrie, 
Q.  C,  Geo.  D.  Forbes,  Geo.  A.  Oxnard, 
W.  M.  Foster,  Richard  Mitchell,  E.  Har- 
vey, and  James  Innes,  M.P.,  were  re- 
elected. At  a  subsequent  meeting  of  the 
directors,  Mr.  Guthrie  was  elected  Presi- 
dent, and  Mr. .  Mitchell  Vice-President  for 
i8g6.  Mr.  John  Yule  retains  the  manage- 
ment. 


Telephones 


THE 


Main  Line  and 
Warehouse  .  . 


Sold  Outright. 
.  .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOLF.  MANUFAC  I  URF.RS  : 


Jolin  Starr,  Son  &  Go. 

(LlM(TKD. 

2,4,6  oyKE  ST..  COR.  WIIIER,  Halifax,  N.S. 


MUNDERLOH  &  CO. 

^1  ^/V\ONTREf\L 
OUR  INCANDESCENT 

LAMPS 

ARE  AHEAD  OF  ALL 

Send  us  your  orders  for  Lamps  and  Electric  Supplies 

ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  (Sectional  Covering  it  isjnot 
only  a  great  saving  to  your  employers  as  regards  fuel 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 

•       124  Bay  St.,  TORONTO 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  .  .  . 

T.  J.  C.  INJECTOR 


20 


the  most  economical  boiler  feeder 
in  the, world, 
per  . 
cent.__^^ 

saved  in  coal  over  any  other  make. 
Absolutely  automatic.  Easily  at- 
tached. Applicable  to  all  kinds  of 
boilers. 

NOT  EXPENSIVE. 

Will  outwear  any  other  make  and  is 
simple  in  construction.  It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Tll6TJ.G.IIl|6Ct0r 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  result  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PRICE  LIST 


No. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

10 

7  00 

8  to  16 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

25 

22  50 

72  to  I'/o 

35 

30  00 

I  0  to  220 

45 

38  00 

220  to  300 

Hamilton  Brass  Mfg.  Co, 


(LIMITED) 

fif^MILTON,  ONT. 
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TENDERS  WANTED 


■ 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The  recognized  medium   for  advertise- 
ments for   '  Tenders.' 


I  CANADIAN  CONTRACT  RECORDi 

:    ■        TORONTO.  c 


ELECTRICAL  ENGINEERS 

No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec 
trician  of  the  Royal 
Electric  Co 


electrical  Supplies 
f  all  Description.s. 


Complete  Plants  Installed. 

ARMATURES  REWOUND 

Royal  T-H  Area  Specialty 

Dynamos  and  Motors  Repaired 


5Hi  GOLDIE  cfc  /n^CaLLOCM  Co 


[Limited. 


Impi'oVGd  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

[  mmm,  imwm  mmm,  mm,  wm  m  im\ 

Fire  and  Bxxrglar  I*roof  Safes  and  Vault  Doors 


^tt<^rtaT  att(^MtTOin  ^^^^^^         ''WHEELOCK"  improved  steam  engine 

5P^v'^'  a^^^ri^TOri  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO. 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Elegtrig  &  Mfg.  Co, 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 
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C.  I 


ESTIMATES  FURNISHED  FOR 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO..  Ltd.  r".*' 


manufacturers  of 


on     ^?OilXtS  kii^fis  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone    @  jr"^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


flUU   GOODS   GUflKflNTEBD   TO   GIVB  SflTISFflCTlON 


YDLCANIZED  FIBRE  CO.  -x...xs«.o  xs.3. 
so._„.aso.  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Bed,  Black  and  Grey, 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  EECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NEW  YORK. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telcpliotie  475. 


THE  J.  G.  MCLAREK  BELTING  GO.  Montreal 


THE  BA6COCK  6c  WILCOX 

STEA/T\ 

OVER   1,600,000  HORSE  POWER  IN  USE. 
HEAD  OFFICE: 

415  Board  of  Trade  Building,  Montreal. 


WM.  T.  BONNER,  general  agent  for  Canada 


Ca.rLa.d.ia.n  Stiops  a.t;  BelleTrille. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION  


i 
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CANADIAN 


I T0  W  W  \F0  W  V 


LECMALNEWS 


I 


5SE 


llNGlF 


/XtMD 


NGINEERING 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VL— No.  4. 

APRIL,  1896 

PRICE  10  CENTS 
$1.00  Per  Year. 

W.  A.  JOHNSON  ELECTRIC  CO.Joronto 

Slow-Speed  Alternating  Current  Generators  for  Light  and  Power. 
Multipolar  Direct  Current  Generators  and  Motors,  \  to  J, 500  h.p. 
Walker  Spring  Mounted  Railway  Motors,  25,  30,  50  and  100  h.p. 

Manhattan  Arc  Lamps — o"^  arc  lamp  across  90  to  100  volt  circuit  burns  200  hours 
with  one  pair  of  solid  carbons,  saving  over  other  arc  lamps  $6  to  $12  per  annum.    .  . 

Saves  its  first  cost  per  annum  when  replacing  Incandescent  Lamps 


WAGNER  TRANSFORMERS 


-  -  ELECTRIC  SUPPLIES  -  - 


WE  ARE  MANUFACTURERS— NOT  AGENTS  ^ 

Prices  Right — Apparatus  the  Best 

Oup  Arc  Lamps 

.  ^  '%^%^%%'%^  ^     For  Incandescent,  Power,  Street  Railway  and  Arc  Systems, 

T  ^  ^     SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market 


Arc  Lighting  ...  ^ 
our  Specialty  # 


Most  Efficient  and  Durable,  or  NO  SALE 

The  Thomson  Electric  Co.  waterford.  ont. 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


Western  Office.    TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY    N\nKEKS    FOR    GENTRf\L  STf\TIONS 


TftEaTfVNDf\RD 
f\LL  COPY 
NONE  EQUflL 
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PUTTING  THE  PAPER  ON  THE  INDICATOR 
BARREL. 

Next  to  being  able  ,  to  pipe  up  a  steam  engine  for 
indication,  and  getting  up  the  reducing  rig,  the  most 
difficult  thing  to  beginners  in  indication,  says  Robert 
Grimshaw,  in  "  Power  and  Transmission,"  is  putting 
the  paper  on  the  barrel,  especially  if  there  is  but  little 
time,  as  in  locomotive  indication,   where  it  is  often 


Fig.  I. 


essential  that  a  card  be  taken  at  a  special  curve  or 
grade. 

As  I  have  had  considerable  experience  in  these  lines, 
especially  in  high  speed  work,  I  have  had  photographs 
taken  of  the  proper  way  in  which  to  put  the  paper  on 
the  barrel,  not  only  with  both  hands,  which  are  usually 
available,  but  with  one  hand,  which  is  sometimes  about 
all  that  can  be  spared  for  the  purpose,  when  one  is 
perched  on  the  steam  chest  of  a  locomotive  making  60 
miles  an  hour  on  a  road  that  is  fairly  well  supplied  with 
curves. 

In  Fig.  I,  the  paper  barrel  proper  is  shown  detached 
from  the  indicator,  which  is  usually  feasible  to  do,  at 
least  with  some  makes  of  instruments.  It  is  held  by 
the  left  hand,  with  the  paper-clips  to  the  right  ;  the 
little  finger  resists  the  downward  thrush  of  sliding  on 
the  card,  the  third  finger  and  the  thumb  grasp  it,  and 
the  middle  and  fore  finger  aid  in  guiding  the  paper. 
The  latter  is  properly  about  three-fourths  of  an  inch  or 
an  inch  longer  than  the  circumference  of  the  paper 
barrel  ;  should  be  of  middlingly  stiff  paper,  and  prefer- 
ably with  square  clean  cut  edges.  In  any  event  it 
should  be  strong  enough  to  stand  considerable  length- 
wise pulling  without  parting,  and  should  not  tear  easily 
from  the  edges.     Being  doubled  so  that  the  two  lower 


No.  4. 

corners  are  brought  together,  and  these  being  grasped 
by  the  thumb  and  the  middle  finger  of  the  right  hand, 
the  partially  formed  cylinder  is  slid  over  the  top  of  the 
barrel  in  such  a  way  that  the  doubled  portion  (which  is 
tightly  nipped  by  the  nails  of  the  thumb  and  middle 
finger)  shall  pass  the  longer  one  of  the  two  clips  and 
the  two  parallel  portions  get  a  fair  start  in  the  slot 
between  the  two  clips.  Once  entered,  the  paper  is 
tightened  around  the  barrel  so  that  there  shall  be  no 
slack  ;  and  once  drawn  home  to  the  bottom  of  the  slot 
the  ends  which  have  been  held  together  are  spread 
apart  and  smoothed  down  flat,  in  opposite  directions,  so 
that  they  shall  not  stick  out  and  interfere  with  the  pencil 
when  the  drum  turns. 

Fig.  2  shows  another  view  of  the  same  operation  at 
the  same  time. 

In  most  indicators  the  clips  have  not  quite  enough 
outward  turn  at  their  tips  ;  this  aids  in  putting  on  the 
paper  readily  and  rapidly.  Where  the  paper  is  extra 
thick  it  is  well  to  unscrew  the  clips  from  the  barrel  and 
put  in  a  piece  of  paper  packing  so  as  to  make  them 
stand  out  further. 

With  very  stiff  paper  and  the  proper  distance  between 
the  clips  and  the  barrel  the  paper  may  be  put  on  without 


Fig.  2. 

turning  over  ;  each  end  passing  under  both  clips  and 
the  paper  holding  by  its  stiffness  and  by  the  tightness 
with  which  it  is  pinched  between  the  clips  and  the 
barrel. 

In  Fig.  3  I  show  the  manner  of  putting  on  the  paper 
with  only  one  hand — the  left.  In  the  illustration  the 
right  is  shown  holding  the  indicator,  but  that  is  because 
the  pictures  were  not  taken  with  the  instrument  in  posi- 
tion on  an  engine  ;  if  the  indicator  had  been  screwed  on 
to  the  pipe  the  right  hand  might  have  been  cut  off  for 
all  the  necessity  there  would  have  been  of  using  it. 

In  this  operation,  which  is  most  feasible  with  a  small 
barrel,  a  stiff  paper  is  necessary.    It  is  doubled  up  as 
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for  putting  on  with  both  hands,  and  is  grasped  by  the 
thumb  and  third  (or  ring)  finger,  but  instead  of  the 
curved  paper  being  outside  the  hand  it  is  within  it.  The 
partly  formed  tube  is  then  sHpped  over  the  top  of  the 
barrel  and  the  doubled  part  slid  into  the  slot  and  pushed 
home,  the  grasping  thumb  and- finger  gradually  straight- 
ening out  with  the  advance  of  the  paper  along  the  slot, 
so  that  by  the  time  the  paper  has  been  slid  all  the  way 
down,  it  is  tightly  strained  and  ready  to  have  the  ends 
turned  over  if  that  is  to  be  done.     Where  the  paper  is 


Fig.  3. 

stiff  enough  not  to  require  that  the  ends  be  turned  over, 
the  procedure  of  putting  it  on  the  barrel  with  only  one 
hand  is  much  like  that  where  the  flaps  are  to  be  turned 
down  ;  a  plain  lapped  tube  is  made  of  the  paper  and 
slipped  over  the  top  of  the  barrel,  but  when  the  clips  are 
reached  both  ends  are  slid  under  both  clips  instead  of 
only  one  under  each. 


EXPERIENCE  WITH  THE  ELECTBaC  LOCO- 
MOTIVE IN  BALTIMORE. 

By  Lee  H.  Parker. 

After  a  short  period  of  experimental  work,  electric 
locomotive  No.  i  on  August  4,  1895,  took  up  the  regu- 
lar freight  service  through  the  Belt  Line  Tunnel  of  the 
Baltimore  and  Ohio  Railroad  in  the  city  of  Baltimore. 
A  brief  restatement  of  the  reasons  for  adopting  electri- 
city in  this  tunnel  will  not  be  out  of  place. 

The  tunnel,  which  is  the  largest  "soft  dirt"  tunnel 
ever  built,  extends  from  the  present  Camden  passenger 
station  of  the  Baltimore  &  Ohio  Railroad  a  distance  of 
7,350  feet  north  under  the  heart  of  the  city.  Beyond 
the  northern  portal  the  Belt  Line  continues  through  a 
series  of  short  tunnels  and  cuts  for  a  distance  of  about 
five  miles,  where  it  joins  the  old  main  line.  The  main 
tunnel  has  an  up  grade  of  .8  per  cent,  going  north. 
The  heavy  work  that  would  be  required  of  steam  loco- 
motives hauling  freight  trains  up  this  grade  would  occa- 
sion the  filling  of  the  tunnel  with  so  much  gas  and 
smoke  as  to  seriously  interfere  with  the  passenger  ser- 
vice. To  show  how  true  this  is,  it  may  be  said  that 
before  the  electric  locomotives  were  put  into  service  a 
few  freight  trains  were  run  through  the  tunnel,  but  the 
result  was  that  several  men  were  asphyxiated,  and  it 
was  therefore  determined  not  to  commence  even  a  part 
of  the  regular  freight  service  until  the  completion  of  the 
electric  equipment. 

The  illustration.  Fig.  i,  gives  an  idea  of  the  location 
of  the  tunnel  and  of  what  its  use  accomplishes.  By  its 
means  a  reduction  of  16  minutes  in  the  running  time  of 
the  "Blue  Line"  trains  between  New  York  and  Wash- 
ington is  now  made  possible,  and  it  is  probable  that  this 
saving  will  be  increased  later  on.  Moreover,  all  delays 
in  winter,  due  to  ice  in  the  river  are  done  away  with. 

Shortlv  after  locomotive  No.  i  had  been  put  into  ser- 
vice, and  had  given  an  exhibition  of  its  ability  to  haul 


the  heaviest  freight  trains,  it  became  a  matter  of  general 
interest  as  to  how  much  it  could  pull  and  how  fast  it 
could  go.  The  locomotive  was,  therefore,  given  a  trial 
at  hauling  several  of  the  passenger  trains  at  high  speeds, 
which  it  did  satisfactorily  to  all  concerned.  As  the  con- 
ditions for  operating  the  passenger  trains  entirely  by 
the  electric  locomotive  could  not,  on  account  of  track 
facilities,  be  perfected  until  the  new  Mount  Royal 
station,  at  the  northern  portal  of  the  tunnel,  was  com- 
pleted, it  was  decided  to  operate  them  in  the  meanwhile 
by  coke-burning,  steam  locomotives.  The  new  Mount 
Royal  station  will  be  ready  during  the  present  month, 
and  preparations  are  now  being  made  to  then  operate 
all  trains,  both  freight  and  passenger,  by  the  electric 
locomotives. 

It  was  shown  from  the  few  trials  made  with  passenger 
trains  that  not  only  could  the  guaranteed  speed  of  30 
miles  an  hour  be  attained,  but  speeds  of  35  and  40  miles 
with  500-ton  trains  were  possible.  An  exhibition  of 
high  speed  was  made  with  the  locomotive  running  light 
up  the  .8  per  cent  grade,  and  a  speed  of  61  miles  per 
hour  was  attained  for  a  short  time  without  the  slightest 
trouble  from  trolleys  or  motors.  Several  of  the  many 
exhibitions  made  by  the  locomotives  in  pulling  heavy 
loads  have  been  described  in  the  newspapers.  Prob- 
ably the  most  striking  was  when  two  trains  were 
coupled  together  and  hauled  through  the  tunnel.  For 
some  reason  the  freight  trains  had  become  "bunched  " 
on  the  Washington  division,  and  when  they  did  get 
through  they  came  so  fast  that  it  was  decided  to  have 
the  electric  locomotive  haul  them  two  at  a  time.  The 
first  composite  train  therefore  consisted  of  44  cars, 
loaded  with  coal  and  lumber,  two  regular  steam  freight 
engines  and  a  steam  "pusher"  engine.  The  whole 
weight  was  approximately  1,900  tons,  and  was  equival- 
ent to  about  52  loaded  cars.  The  steam  locomotives 
did  no  work  to  assist  the  electric  locomotive.  The  start 
was  made  easily  and  gradually,  but  when  the  train  was 
in  the  tunnel  and  entirely  on  the  grade,  the  steady, 
heavy  pull  was  too  severe  on  a  defective  coupling  near 
the  head  of  the  train,  and  it  parted.     After  coupling 


F1C7.  I. — Map  Showing  Location  of  the  Baltimore  &  Ohio 
Tunnel  in  Baltimore,  Md. 

together  again  the  electric  locomotive  started  the  heavy 
train,  and  with  all  drawbars  stretched — no  slack  in  the 
train — and  accelerated  it  to  a  speed  of  12  miles  an  hour 
without  slipping  a  wheel  and  in  every  way  with  the 
greatest  ease.  It  reminded  one  of  the  start  of  an  ocean 
steamship,  so  noiseless  was  it  and  so  free  from  any 
manifestations  other  than  those  of  mighty  power.  The 
current  recorded  on  the  ammeter  was  about  2,200 
amperes  during  the  acceleration  period,  and,  after  the 
train  was  up  to  speed,  it  settled  down  to  about  1,800 
amperes.  The  voltage  on  the  line  was  625.  By  reading 
the  amperes  we  were  able  to  readily  compute  the  draw- 
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bar  pull,  and  found  it  to  be  about  63,000  pounds.  All 
four  motors  were  in  series,  and  we  were,  therefore, 
getting  the  maximum  pull  for  that  current. 

It  may  be  of  interest  to  steam  railway  engineers  to 
know  how  we  determined  the  drawbar  pull  exerted  for 
each  ampere  ot  current  put  into  the  locomotive.  The 
Pennsylvania  Railroad  Company's  dynamometer  car  was 
secured  and  coupled  in  between  the  electric  locomotive 
and  a  train  of  known  weight.  The  weight  of  each  car 
in  pounds  had  been  accurately  determined  beforehand. 
The  regular  two-mile  haul  up  grade  was  then  made. 
When  the  train  was  in  the  tunnel  on  the  grade  the  pull 
was  uniform,  as  was  shown  in  the  diagrams  taken  on 
the  dynamometer  car. 

When  no  drawbar  pull  was  recorded,  the  pen  rested 
on  base  line  No.  i.  The  height  or  ordinate  of  the 
irregular  curve  at  any  point  represented  the  drawbar 
pull  at  that  instant.  Measuring  the  same  in  inches  and 
subtracting  a  constant  and  then  multiplying  by  4,000, 
gave  the  drawbar  pull  in  pounds;  i.e.,  every  inch  in 
height  represented  4,000  pounds.  The  paper  traveled 
under  the  pen  at  a  rate  proportional  to  that  of  the  train. 
An  irregular  line  marked  No.  2.  Above  the  base  line 
was  the  planimeter  record,  from  which  was  determined 
the  mean  pull  for  any  time.  Having,  then,  the  velocity 
or  the  feet  per  minute  and  the  mean  pounds  pull  exerted 


electric  locomotive.  This  was  undoubtedly  due  to  the 
absence  of  the  angle  crank  on  the  electric  locomotive, 
and  because  its  pull  is  uniform  throughout  the  entire 
revolution  of  the  armature.  Most  of  the  vibrations  of 
the  pen  shown  on  these  curves  were  due  to  vibrations 
of  the  dynamometer  car,  which  was  mounted  on  a  single 
truck. 

From  test  No.  i  we  obtained  the  total  drawbar  pull 
in  pounds,  and,  knowing  the  weight  of  the  train,  we 
found  the  drawbar  pull  to  be  22  +  pounds  per  ton  of 
weight.  Subtracting  the  grade  pull,  which,  in  the  case 
of  an  .8  per  cent,  grade,  is  16  pounds,  we  obtained  6  + 
pounds  per  ton  as  the  train  resistance.  This  confirms 
the  usual  allowances  made  for  freight  train  resistance. 
These  observations  were  taken  in  September,  1895,  on 
a  very  hot  day.  During  the  past  winter  months  the 
train  resistance  has  increased,  due  no  doubt  to  greater 
journal  friction,  caused  by  thickened  lubricants,  and  we 
find  it  to  be  from  our  records  about  20  per  cent,  to  30 
per  cent,  greater  than  in  September. 

Test  No.  2  was  made  after  we  had  switched  off  six 
cars.  The  run  was  made  under  similar  conditions  and 
|the  same  character  of  observations  were  made.  The 
difference  in  drawbar  pull  of  the  two  trains  would 
naturally  be  the  drawbar  pull  necessary  for  the  six  cars 
switched  off.     We  had  their  exact  weight  and  were 
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Fig.  2. — Current  Record,  Baltimore  &  Ohio  Electric  Locomotive. 
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during  any  period,  we  readily  obtained  the  horse-power 
developed. 

Another  line  on  the  diagram  showed  the  chronograph 
record,  each  of  the  small  offsets  in  the  line  occurring 
every  five  seconds.  For  every  100  feet  the  train  moved, 
the  paper  moved  an  inch.  The  distance  in  inches 
between  any  two  of  the  offsets  gave  us  readily  the 
velocity  of  the  train.  Another  line  represented  the  time 
readings  of  current  and  voltage  which  were  taken  in  the 
locomotive  a  push  button  in  the  locomotive  being  elec- 
trically connected  with  this  recording  apparatus.  These 
readings  were  numbered,  so  it  was  easy  to  tell  the  cur- 
rent at  any  time  and  location.  Still  another  line  showed 
a  record  of  the  different  stations  in  the  tunnel.  From 
this  we  determined  the  location  of  the  train  at  any 
time. 

The  first  test  showed  (a)  how  the  start  was  made  on 
the  down  grade  leading  to  the  tunnel  ;  (b)  how,  after 
the  train  was  fully  started,  the  drawbar  pull  dropped 
off  ;  then  (c)  how  it  gradually  increased  as  the  train 
came  on  to  the  .8  per  cent,  grade  in  the  tunnel  ;  and  (d) 
after  the  train  was  wholly  on  the  grade,  how  even  the 
pull  was,  until  near  the  stop,  when  the  grade  increases 
to  1.2  per  cent.  Mr.  Dunbar,  the  official  of  the  Penn- 
sylvania Railroad  Company  in  charge  of  the  car,  showed 
some  diagrams  of  steam  locomotive  work  under  similar 
conditions,  and  it  was  seen  that  their  amplitude  of 
vibrations  was  considerably  greater  than  those  of  the 


thus  again  able  to  find  what  the  drawbar  pull  per  ton 
was.  It  was  a  check  on  our  first  figure  and  was  very 
close  to  it,  the  slight  difference  we  found  bemg  due  to 
one  brake  on  the  six  cars  being  partially  set  during  the 
first  run  and  unknown  to  any  one. 

We  had  the  readings  of  current  during  the  first  run, 
also  during  the  second.  The  difference  of  these  should 
show  the  current  required  to  haul  the  six  cars  switched 
off.  Dividing  the  difference  in  the  drawbar  pulls 
recorded  in  the  two  tests  by  the  difference  in  current 
recorded,  gives  us  directly  the  net  drawbar  pull  in 
pounds  per  ampere  of  current.     This  was  28.6  pounds. 

It  will  of  course,  be  noted  that  by  this  method  we 
eliminated  the  current  required  to  drive  the  locomotive. 
To  determine  how  much  this  was,  and  to  check  our 
conclusions,  we  divided  the  drawbar  pull  in  pounds 
recorded  in  the  first  test  by  28.6  and  thus  obtained  the 
current  that  should  exert  that  net.  drawbar  pull.  Sub- 
tracting this  current  from  the  current  actually  recorded 
on  the  locomotive  would  give  the  current  required  to 
drive  the  locomotive.  We  found  it  took  144  amperes. 
As  a  further  check  we  figured  similarly  for  the  second 
test  and  obtained  precisely  the  same  ;  i.e.,  144  amperes. 
So  at  any  time  now  when  hauling  a  train  with  the  four 
motors  in  series,  if  we  take  the  current  indicated  on  the 
amperemeter  and  subtract  the  144  amperes  needed  for 
the  locomotive,  and  multiply  the  remainder  by  28.6,  we 
have  the  total  net  drawbar  pull  in  pounds  ;  and  if  we 
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divide  this  by  the  drawbar  pull  per  ton,  we  get  the  tons 
of  load  we  are  pulling. 

From  the  results  obtained  above  we  are  able  to  show 
the  current  and  drawbar  pull  at  any  moment  while 
accelerating  a  train.  The  curves.  Figs.  2  and  3,  explain 
themselves  very  fully. 

The  acceleration  curve,  Fig.  3,  was  obtained  in  a 
rather  humorous  manner.  It  was  necessary  to  have  a 
means  of  marking  the  location  of  the  locomotive  at  the 
end  of  every  interval  of  two  seconds.  It  was  first 
attempted  to  count  the  number  of  incandescent  lamps 
passed  in  each  interval,  as  they  are  15  feet  apart,  but  it 
would  often  occur  that  the  interval  would  end  when  the 
pointer  was  at  some  position  between  two  lamps,  and, 
therefore,  it  was  impossible  to  estimate  accurately  how 
far  we  were  from  the  next  lamp.  Some  one  suggested 
dropping  something  as  a  marker  on  the  track  at  the 
expiration  of  each  interval.  That  suggestion  was  fol- 
lowed by  a  large  number  of  others  as  to  the  nature  of 
that  "  something."  The  roadbed  in  the  tunnel  is  very 
dark  colored  in  the  dim  light  and  is  rock  ballasted,  con- 
.sequently  the  "  sorriething "  should  be  light  colored, 
non-breakable,  and  what  would  not  bound  out  of  place 
when  dropped.  Some  one  then  suggested  a  handful  of 
flour.  This  was  adopted  and 
it  was  soon  tried.  It  was  all 
right  for  slow  speeds,  but  at 
16  feet  a  second  it  was  impos- 
sible to  prevent  it  from  blow- 
ing away.  Having  procured  a 
large  supply  of  flour,  perhaps 
20  pounds,  and  wishing  to 
make  use  of  it  somehow,  some 
one  volunteered  the  suggestion 
that  flour  and  water  made 
dough,  and  that  a  doughball 
was  light  colored  and  that  it 
would  not  bound,  etc.  It  was 
decided  at  once  to  use  dough- 
balls,  and  they  were  the  mark- 
ers used  in  determining  the 
distances  travelled  in  each  in- 
terval, as  shown  on  the  curves 
in  Fig.  3. 

When  it  comes  to  a  com- 
parison of  the  economy  of  elec- 
tric and  steam  locomotives  it 
is  readily  seen  that  it  is  a  diffi- 
cult undertaking,  knowing,  as 
we  do,  the  figures  of  only  a 
single  isolated  electric  plant 
operating  under  special  condi- 
tions and  for  a  comparatively 
short  time.  One  great  inci- 
dental advantage'  of  'electric 
locomotives  in  tunnel  service 
is   that   they  are  smokeless. 

This  is  an  important  moral  consideration,  but  one  which 
can  hardly  be  computed  in  dollars  and  cents.  But  it 
may  be  of  general  interest  to  know  how  the  actual 
operating  expenses  per  engine  mile  of  the  electric  loco- 
motives during  October,  1895,  compare  with  those  of 
a  prominent  and  large  eastern  railway  for  the  same 
month. 

For  the  operation  of  the  Baltimore  &  Ohio  tunnel 
power  house  for  the  month  of  October,  1895,  the  item- 
ized expenses  were  as  follows  : 

Labor  

Coal  ($1.35  per  ton)  


There  were  hauled  through  the  tunnel  353  trains. 

Average  weight  of  train   i>095  tons. 

"       time  of  trip   20  minutes. 

"       current   g86  amperes. 

Distance  of  trip   4  miles. 

Total  engine  travel   1,412  " 

"       .  "        "     "idle"   3,756  " 

Actual  time  consumed  for  above  service  .  118  hours. 

Idle  time  for  month   626  " 

It  is  customary  to  consider  an  engine  with  steam  up 
as  equivalent  to  six  engine  miles  for  each  hour  it  is  idle, 
so  that  for  comparison,  the  actual  mileage  made  by  the 
engines  must  be  increased  6  x  626  =  3,756  miles. 

The  large  charge  of  labor  at  power  house  will  be  the 
same  for  one,  two  or  three  locomotives  in  service.  The 
items — coal,  water  and  maintenance — and  the  expense 
on  locomotives  increase  with  the  number  of  locomotives 
in  service.  If  we  assume  this  increase  to  be  propor- 
tional, the  total  expense  and  cost  per  engine  mile  are 
as  follows  : 

Engine       Cost  per 
Total  cost.       miles.      engine  mile. 

$2,186  16  5,168  $0,423 
2t87S  36  10,336  .278 
3.564  56       15.504  -23 


48000 


For  one  locomotive. 
"  two  locomotives 
"  three  " 


36000 


30000  P. 


34000  S 


18000  a 


12000 
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Fig. 
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No.  1.  Current  and  Draw-Bar  pull. 
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ACCELKRATION  AND  CURRENT  CuRVES,  BALTIMORE  &  OhIO  ElECTRIC  LOCOMOTIVE. 

The  steam  railway  records  referred  to  above  are  for 
October,  1895,  and  may  be  briefly  abstracted  as  follows: 

STEAM   LOCOMOTIVE  PERFORMANCE. 


Eastern 
division. 

Locomotives  in  service   74 

Average  engine  mileage  in  service  2,834 
Average  cost  per  engine  mile  : 

Passenger  engines  1926 

Freight  "   2472 

Switching       "   1489 

Work  "  ...  .2391 
Total  "   2084 


Western 
division. 
57 
2,966 

.1666 
.2656 
.1659 
.2258 
.2193 


Central 
division. 
33 
2.293 

.  1629 
■3428 
.1828 
.2617 
.2121 


N.  &  W. 
division. 


■«552 
.2301 
.1425 


Entire 
line. 

19 
2,70 


'765 
2615 
1577 
2354 
2095 


Oil  and  waste  . 

Water  

Maintenance  . 


.345  70 
400  96 
151  26 
50  66 
25  42 


Total   $1,974  00 

The  expense  on  electrical  locomotives  was  : 


Motor  engineers 
Oil  and  waste .  .  . 


t>200  00 
12  16 


Total   $2X2  16 


Total  expense  $2,186  16 


From  the  figures  given  above  it  is  seen  that  the  actual 
operating  expenses  of  the  electric  locomotives  for  that 
particular  month  are  about  the  same  as  for  the  freight 
locomotives  on  the  steam  railroad  ;  i.e.,  23  cents  per 
engine  mile.  The  service  of  the  electric  locomotives  at 
that  time  was  only  about  one-third  that  which  it  is 
expected  they  will  have  to  do  when  the  passenger  ser- 
vice is  taken  up  and  the  line  extended  the  full  distance. 

As  originally  intended,  a  method  of  using  to  advant- 
age the  power  of  the  station  while  the  electric  locomo- 
tives are  idle  is  soon  to  be  incorporated  in  the  plant. 
Under  the  new  conditions  the  cost  per  engine  mile  for 
the  electric  locomotives  will  be  far  under  that  of  steam. 

A  comparison  of  the  efficiencies  of  steam  and  electric 
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locomotives  shows  sHghtly  in  favor  of  the  electric.  Ob- 
servations made  on  French  railways  and  on  the  Penn- 
sylvania railroad  show  that  about  45  per  cent,  to  55 
per  cent,  only  of  the  indicated  horse-power  of  steam 
locomotives  is  applied  to  hauling  trains.  The  efficiency 
of  the  Baltimore  &  Ohio  plant  is  in  the  vicinity  of  60  per 
cent,  to  65  per  cent,  under  normal  conditions. 

A  word  may  be  added  as  to  our  experience  with  the 
overhead  conductor  system.  The  conductor  in  the  tun- 
nel has  now  been  in  position  for  nine  months.  During 
all  this  time  coke-burning  locomotives  have  been  used 
for  passenger  service,  with  the  consequent  presence  oi 
a  good  deal  of  gas  and  vapor.  For  the  first  six  months 
about  half  of  the  conductor  was  constantly  wet  from  the 
drip  due  to  leaks  in  the  masonry.  This  occasioned  a 
muddy,  slimy  deposit  over  the  insulators  and  a  consid- 
erable portion  of  the  conductor.  The  porcelain  insul- 
ators are  almost  entirely  obscured  in  some  places  by 
this  deposit  and  that  of  $mall  particles  of  carbon  given 
off  by  the  locomotives. 

Current  was  first  turned  on  the  line  about  three 
months  after  the  tunnel  structure  was  erected.  The 
leak  to  earth  was  at  first  21  amperes,  but,  in  a  day  or 
two,  this  dropped  to  about  four  amperes — the  present 
leakage.  The  inside  of  the  conductor  was  coated  with 
a  combined  deposit  of  rust  and  muddy  sediment. 
Heavy  currents  were  taken  from  it  by  the  contact  shoe 
only  with  difficulty  and  the  presence  of  much  arcing, 
heating  and  showers  of  sparks.  It  was  found  imprac- 
ticable to  run  on  this  surface.  By  applications  of 
kerosene  and  frequent  scraping  with  special  shoes,  a 
direct  contact  of  the  trolley  shoe  with  the  conductor  was 
made  possible.  Although  a  single  contact  shoe  then 
worked  with  little  or  no  sparking,  two  shoes  in  tandem 
were  adopted.  Their  operation  through  the  conductor 
is  smoother,  and  the  contact  over  muddy  portions  of  it 
is  more  nearly  positive.  At  intervals  of  about  three 
weeks  the  conductor  is  treated  with  kerosene,  and 
brushing  shoes  are  run  through  it,  about  one  or  two 
trips  with  these  brushing  shoes  being  all  that  is  neces- 
sary. This  serves  to  prevent  the  further  accumulation 
of  rust  and  to  remove  the  sediment  from  the  contact 
surfaces.  An  inspection  shows  a  smooth  surface  over 
which  the  shoes  run.  Contact  with  the  metal  is  seen  to 
be  in  high  spots  and  thin  lines,  which  are  slowly 
increasing  in  extent. 

No  considerable  sparking  now  occurs,  except  at  the 
wet  places,  where  it  is  occasioned  by  the  presence  of 
water  and  sediment.  With  the  exception  of  three 
places,  about  200  feet  long  each,  the  conductor  is  at 
present  dry. 

The  bolts  to  the  arch  of  the  tunnel  are  both  galvan- 
ized and  painted.  They  show  no  signs  of  rusting.  The 
painting  has,  in  general,  protected  the  surfaces  of  the 
conductor  and  channels.  The  sides  and  top  of  the 
inside  of  the  conductor  are  coated  with  rust.  Most  of 
this  is  hard  and  close  grained  ;  some  of  it,  however,  is 
flaky.  In  no  case  is  their  apparent  a  reduction  of  thick- 
ness of  any  of  the  ironwork,  due  to  rusting.  Outside 
the  tunnels  the  conductor  is  in  uniformly  good  condition. 
It  adapts  itself  to  changes  of  temperature  without 
trouble.  The  inside  of  the  conductor  is  coated  with 
rust,  but  in  no  case  has  there  been  any  trouble  from  it. 
The  deposit  appears  to  be  very  light.  There  was  at  no 
time  any  sparking  between  contact  shoes  and  conductor 
outside  of  the  tunnel. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

Further  progress  has  been  made  during  the  last 
month  by  the  Executive  of  the  Association  with  the 
arrangements  for  the  annual  convention  in  June. 

The  full  list  of  papers  has  now  been  arranged  for,  and 
the  subjects  to  be  discussed  are  of  a  diversified  and 
highly  interesting  character.  The  committee  have  been 
fortunate  in  securing  the  use  of  the  council  chamber  of 
the  Toronto  Board  of  Trade  for  the  day  sessions,  and  of 
the  Rotunda  for  an  evening  meeting.  All  familiar  with 
the  handsome  building  of  the  Toronto  Board  of  Trade, 
will  agree  that  no  more  desirable  accommodation  could 
be  found  in  the  city  for  a  gathering  of  this  character. 

Arrangements  for  the  entertainment  of  visitors  to  the 


convention  are  under  way,  and  there  promises  to  be 
nothing  wanting  to  make  the  occasion  compare  favor- 
ably with  those  of  like  character  in  the  past. 

The  exact  dates  for  the  convention  have  not  yet  been 
fixed,  but  in  all  probability  they  will  be  Tuesday, 
Wednesday  and  Thursday,  the  i6th,  17th  and  i8th  of 
June. 

Put  these  dates  down  in  your  memorandum  book  and 
keep  them  free  from  other  engagements  in  order  that 
you  may  participate  in  the  pleasure  and  profit  of  this 
convention. 

Applications  for  membership  in  the  Association  are 
coming  in  to  the  secretary.  If  you  are  not  a  member, 
see  that  your  name  is  enrolled  before  the  June  con- 
vention. 


AN  ARC  LIGHT  CONNECTOR 

A  new  and  useful  device  in  the  shape  of  a  connector 
for  the  prevention  of  open  circuits  at  the  loop  wires  to 
arc  lamps  is  about  to  be  placed  on  the  market  by  Messrs. 
McGill  &  Battle,  of  Thorold,  Ont.  The  article  is  the 
first  of  the  kind  upon  the  market,  and  will  be  welcomed 
by  all  electric  light  companies  as  one  of  the  most 


necessary  and  useful  devices  in  arc  lighting.  It  allows 
the  wire  to  swing  in  any  direction  at  the  loop  without 
any  danger  of  breaking. 

I^The  cut  below,  which  every  electrician  and  central 
station  manager  will  understand  at  a  glance,  gives  an 
accurate  description  of  the  device.  A  is  the  glass 
insulator  upon  the  cross-arm,  B  is  the  line  wire  which 


passes  through  a  slot  in  the  connector  and  around  the 
insulator  and  is  tied,  G  is  a  set  screw  holding  the  wire 
B  in  slot,  C  is  a  hard  rubber  insulation  between  glass 
and  connector,  D  is  the  cap  of  connector  held  in  place 
by  screws  F',  E,  in  base  of  connector,  H  is  a  lug  soldered 
to  wire  I  looping  to  lamp,  K  (Figs.  2  and  3)  is  the  ball 
head  of  lug  working  in  the  socket  in  base  E,  J  is  a  spring 
resting  on  head  K  to  insure  contact.' 


The  General  Electric  Co.,  of  New  York,  and  the  Westing-house 
Electric  and  Manufacturing-  Company,  of  Pittsburgh,  Pa.,  who 
have  been  spending-  something-  like  half  a  million  dollars  each 
year  in  a  legal  light  over  patents,  have  come  to  an  understanding 
with  each  other,  whereby  hostilities  will  cease,  and  the  large 
amount  hitherto  spent  on  litigation  will  go  into  the  pockets  of  the 
companies.  The  onh-  persons  who  are  likely  to  find  fault  with 
this  settlement  are  the  lawyers.  They  on  the  other  hand  have 
long  been  living  in  clover,  and  if  at  all  thrifty  have  ample  laiil  by 
for  a  rainy  day. 
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At  the  present  moment  there  are,  that 
Central  Station  Design         ,  r  ■  .  . 

and  Management.  certamly  three  towns  m 

Ontario  alone,  that  are  seriously  con- 
sidering the  question  of  municipal  control  of  electric 
lighting  plants  ;  and  in  all  three  of  these  towns  there  is 
in  actual  operation  a  plant  owned  by  a  local  company. 
Furthermore,  in  two  of  them  the  machinery  is  run  by 
water  power.  laquiry  was  made  as  to  the  reasons  why 
the  authorities  were  contemplating  a  step  which  has  been 
so  much  discussed,  and  which  is  actually  an  unsolved 
problem  in  social  science.  It  was  pointed  out  to  them 
that  it  was  hardly  a  fair  thing  to  take  business  out  of 
the  hands  of  private  companies  who  were  really  doing 
all  they  could  to  give  good  service,  and  who  had  invested 
large  sums  of  money  in  plant  that  would  now  become 
greatly  reduced  in  earning  capacity.  The  usual  argu- 
ments as  to  the  impracticability  of  a  corporation  running 
a  plant  as  cheaply  as  a  private  individual,  and  as  to  the 
general  immorality  of  the  idea  on  principle,  had  been 
thoroughly  thrashed  out,  and  still  the  question  seems 
likely  to  be  settled  in  favor  of  municipal  control  in  all 
three  cases.  It  is  really  worth  while  making  a  careful 
inquiry  into  the  circumstances  which  influence  such  a 
decision,  in  order  that  central  station  men  may  guard 
themselves  against  further  application  of  a  principle 
which  means  loss  to  themselves.  It  is  worthy  of  special 
attention  that  the  chief  reasons  in  all  three  cases  are 
given  as  (i)  high  prices,  (2)  poor  service.  A  reference 
to  the  electric  companies  is  met  with  the  answer  that  it 
is  impossible  to  run  their  prices  down  lower  without 
actual  loss  ;  and  as  to  the  quality  of  the  light,  they  do 
the  best  they  can.  Repairs  cost  a  lot  of  money,  and 
their  incandescent  service  is  not  very  remunerative  ;  so 
that  if  they  cannot  make  a  fair  amount  out  of  the  street 
lighting,  they  might  as  well  go  out  of  business.  Ulti- 
mately, the  whole  thing  narrows  down  to  the  electric 
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company  saying  that  they  are  doing  the  best  they  know 
how,  and  the  municipal  authorities  remarking  that  that 
may  be  very  true,  but  that  the  electric  company's  best  is 
not  good  enough.     Municipal  councils  are  beginning  to 
wonder  why  they  should  not  only  give  franchises  to 
operating  companies  that  constitute  practical  monopo- 
lies, but  also  give  contracts  for  street  lighting  that  will 
actually  enable  operating  companies  to  go  into  business. 
As  to  the  impossibility  of  running  prices  down  lower — 
that  is  in  many  cases  entirely  the  fault  of  the  central 
station  men.    Their  stations  are  designed  and  operated 
with  almost  no  regard  to  general  principles;  no  general 
plan  seems  to  be  formulated  as  to  their  business  policy, 
and  the  management  takes  no  interest  whatever  in  study- 
ing those  conditions  under  which  their  plant  will  operate 
to  best  advantage.     In  another  place  in  this  issue  is  a 
paper  on  incandescent  lamps,  which  shows  clearly  that 
it  is  as  important  to  select  a  lamp  with  reference  to  the 
conditions  under  which  it  will  be  required  to  operate,  as 
it  is  to  select  a  horse  with  regard  to  its  work.  This 
same  principle  should  be  applied  very  extensively  in 
electric  lighting  business.    Any  combination  of  machin- 
ery— steam  or  water  power — and  electric  can  do  the 
work  for  which  it  is  intended  at  a  lowest  cost.    A  better 
proportioned  combination  will  be  able  to  work  more 
cheaply  than  one  not  so  carefully  designed  ;  but  what- 
ever the  combination  is,  there  is  some  minimum  operat- 
ing charge  to  which  it  should  be  the  aim  of  every  man- 
ager to  limit  his  expenses.     Unless  he  studies  his  ma- 
chinery and  business,  he  will  never  do  this  ;  and  until 
electric  lighting  and  power  business,  from  the  fuel  heap 
right  through  to  the  last  detail  of  construction,   and  in- 
cluding the  business  theory,  be  carefully  studied  by  the 
man  in  charge,   the  municipal  control  idea  will  gain 
ground. 


As  illustrating  the  results  of  poor  designing  and  inex- 
perienced management  of  a  central  station  plant,  we 
may  mention  a  plant  in  another  province  that  has  re- 
cently been  re-modelled  by  an  electrical  engineer  of  ex- 
perience. Machinery  to  the  total  capacity  of  1,500 
lights  was  installed  in  a  town  of  6,000  inhabitants,  with 
no  competition  from  gas,  or  rival  electric  company. 
The  fuel  used  was  slabs  and  refuse  from  a  lumber  mill 
near  by,  with  a  small  amount  of  coal  to  help  out.  The 
lumber  had  of  course  to  be  bought  at  a  small  price,  and 
carted,  and  the  calculation  was  it  was  worth  taking  its 
fuel  value  into  consideration;  coal  at  $3  per  ton.  This 
plant  has  been  in  operation  for  six  years,  with  really 
excellent  engines  and  dynamos,  and  the  electric  company 
has  during  that  time  paid  a  man  a  good  sum  to  run  it. 
The  staff  has  consisted  of  an  "electrician,"  as  he  is 
called,  who  is  a  very  fairly  well  posted  man,  according 
to  his  general  education  ;  a  very  fair  engineer  and  fire- 
man, and  an  outside  lineman.  And  the  result  has  been 
that  during  six  years,  with  all  these  advantages,  the 
plant  has  not  earned  one  cent  above  operating  expenses. 
At  different  times  the  company  has  employed  engineers 
to  advise  them  what  to  do — engineers  of  steamboats  ; 
engineers  of  plants  in  the  neighborhood,  and  they  have 
always  had  the  chief  engineer  of  a  very  extensive  factory 
in  the  same  town  to  call  in.  These  men  have  examined, 
and  talked,  and  suggested,  but  no  better  results  have 
followed.  At  last  the  company  called  in  an  experienced 
electrical  engineer,  and  placed  themselves  entirely  in  his 
hands,  and  the  result  was  that  the  method  of  operating 
the  entire  plant  received  attention,  as  well  as  the  in- 


dividual machines  ;  and  the  new  system  of  operating 
effected  a  saving  in  fuel  equal  to  almost  1,000  Bjs.  of 
coal  per  night,  besides  many  other  smaller  amounts 
which  were  saved  in  various  ways.  Taken  separately, 
the  various  machines — boilers,  engines,  djnamos — were 
all  doing  very  well,  but  taken  as  an  electric  light- 
ing plant,  they  were  doing  very  badly,  simply  because 
they  were  not  caused  to  work  together.  You  may 
hitch  four  horses  to  a  wagon,  and  although  they  may  be 
all  willing  and  strong,  they  will  all  pull  in  different 
directions  and  do  no  good  if  driven  by  less  than  a  horse- 
man— but  let  that  horseman  take  the  reins,  and  see  how 
he  pulls  them  together  ;  see  how  he  makes  each  do  its 
fair  work  ;  and  see  how  they  become — not  four  horses 
and  a  wagon,  but  one  team.  And  is  it  to  be  supposed 
that  the  manager  of  an  electric  lighting  business 
requires  less  experience,  and  requires  less  study  in  his 
business,  than  a  "  sport"  does  in  his? 


One  of  the  troubles  in  the  above  plant,  and  one  which 
was  of  course  irreparable,  was  that  the  original  design 
was  most  ill  considered.    The  designer  was  a  man 
whose  business  was  general  milling,  lumber,  etc.,  and 
who,  because  he  read  a  book  or  two  on  some  electrical 
subject,  considered  himself — and  was  thought  by  others 
— to  be  an  electrical  engineer.     He  had  an  interest  in 
the  plant  himself,  and  certainly  took  great  interest  in 
getting  everything  of  the  best,  and  putting  it  up  well. 
Arguing  on  the  principle  that,  if  ten  lights  go  to  the 
horse  power,  a  100  h.  p.  engine  will  be  required  to  run 
1,000  lights,  he  in  the  first  place  bought  about  50  per 
cent,  more  engine  power  than  he  has  ever  required. 
This  amounted  to  quite  $1,600  unnecessarily  spent.  He 
certainly  was  quite  right  about  10  lights  to  the  horse 
power  ;  but  not  being  an  actual  electrical  engineer  he 
did  not  know  where  theory  should  be  discounted  by 
practice.    Knowing  such  a  lot  about  electrical  machinery, 
he  was  of  course  quite  able  to  look  after  himself  in  the 
electrical  market,  so  he  bought,  on  his  own  responsi- 
bility, four  D.  C.   machines  of  different  makes  and 
different  sizes  (presumably  because  they  were  cheap), 
and  operated  them,  two  and  two,   on  the  three-wire 
system.    One  pair  was  compound  wound,  the  other 
shunt,  and  what  is  of  importance,  their  characteristics 
were  not  the  same.    But  "characteristic  curves"  are 
beneath  the  notice  of  the  usual  run  of  "electricians," 
so  these  machines  were  made  to  run  together,  being 
about  as  well  suited  to  the  work  as  a  horse  and  cow 
are  to  pull  a  buggy.    The  town  was  wired  up  most 
scientifically,  with  feeders,  pressure  wires,   and  mains, 
but  experiment  showed  subsequently  that  the  pressure 
all  over  the  system  varied  at  the  lamps  from  108  volts 
at  full  load  to  120  volts  at  light  load  ;  and  our  "elec- 
trician "  could  not  understand  why  he  could  not  get 
"decent  lamps — he  paid  enough  anyway."     Being  a 
mill  man  himself,  he  knew  enough  to  keep  his  engines 
in  good  order,  and  to  get  good  steam,  but  not  having 
any  experience  in  electric  business,   he  did   not  know 
how  to  make  his  plant  run  properly,   and  that  was  of 
more  importance  than  making  only  his  engine  do  so. 
Here  was  a  man  with  long  practical  experience,  level- 
headed,   and    intelligent    in    his  own   business,  who 
could'nt  run  an  electric  light  plant  with  success.  And 
an  electrical  speeialist,  with  possibly  less  mechanical 
knowledge  and  experience,  made  large  savings.  Why? 
He  had  studied  electric  lighting  as  a  business,  and  the 
other  man  had  not.    As  to  the  original  design  of  a  cen- 
tral station,  it  is  worth  pointing  out,   that  a  m.an  pro- 
posing to  build  a  $2,000  house  generally  employs  an 
architect   to  make   plans,  specifications,  etc.;  but  the 
same  man  when  embarking  in  an  electric  station,  of 
which  he  knows  far  less  than  he  does  about  building — 
costing  perhaps  $8,000  to  $10,000 — buys  and  runs  en- 
tirely on  his  own  responsibility.     Can  it  be  wondered  at, 
that  under    such    unfortunate    circumstances,  central 
stations  cannot  lower  their  rates,  in  order  to  discredit 
the  municipal  control  idea  ? 
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THE  INCANDESCENT  LAMP. 

By  George  White-Fraser,  E.  E. 

The  invention  of  the  incandescent  lamp,  as  used  to-day,  was 
the  necessary  consequence  of  the  discovery,  that  the  passage  of 
an'electric  current  through  a  conductor  causes  heat  in  that  con- 
ductor. The  phenomena  that  we  call  "  heat  "  and  "light"  are 
presentations  of  the  same  fact  in  different  degrees  ;  they  are  the 
effects  produced  on  our  organs  by  etheric  waves  of  different 
lengths,  but  still  by  etheric  waves,  and  it  is,  to  a  certain  ex 
tent,  within  our  power  to  generate  waves  that  shall  produce 
either  more  heat  and  less  light,  or  more  light  and  less  heat.  Mat- 
ter is  brought  to  a  state  of  "  incandescence  "  when  it  is  raised  to 
a  high  heat — a  bar  of  iron  is  incandescent  in  a  degree  when  red 
hot,  and  in  a  higher  degree  when  white  hot,  and  it  requires  a 
higher  temperature  to  produce  incandescence  than  to  produce  heat 
only.  Thus,  when  it  was  discovered  that  the  passage  of  a  current 
through  a  conductor  caused  heat  in  that  conductor,  it  was  but  a 
step  in  the  same  direction  to  conclude  that  incandescence  might 
be  produced  in  that  conductor  by  the  passage  of  more  current, 
and  when  the  law  governing  the  relation  between  current  and 
temperature  was  experimentally  formulated,  then  the  incandes- 
cent lamp  became  a  fact  in  the  abstract.  As  the  result  of  long, 
painstaking  and  most  expensive  study  and  experiment,  Mr. 
Edison,  Mr.  Swan  and  others,  brought  it  out  of  that  domain  and 
made  it  a  fact  in  the  concrete. 

This  law  is  expressed  thus  :  H  varies  as  C2R  ;  or  in  words  : 
the  heat  generated  varies  directly  as  the  first  power  of  the  resist- 
ance and  the  second  power  of  the  cui  rent,  and  the  obvious  de- 
duction is  that,  granted  a  large  enough  current  or  a  high  enough 
resistance,  any  temperature  may  be  produced  in  a  conductor  until 
it  actually  melts.  Iron  can  be  brought  to  a  bright  white  heat  at  a 
temperature  of  about  2700%  F.,  but  even  at  that  high  temperature, 
although  it  is  in  a  state  of  incandescence,  its  "  luminous  radiation" 
(or  that  which  affects  the  optic  nerves  as  "  light")  is  only  about  5 
per  cent,  of  its  total  radiation — the  other  95  per  cent,  being  non- 
luminous  radiations  ;  in  fact,  before  a  temperature  can  be  reached 
at  which  its  luminous  radiations  would  be  at  all  considerable — it 
melts.  Similarly  with  other  metals  that  were  experimented  with, 
except  platinum,  and  various  platinum  alloys.  These  latter  were 
much  used  in  the  early  part  of  the  manufacture  of  incandescent 
lamps  as  having  a  high  resistance  and  a  high  melting  point, 
reaching  a  state  of  very  high  incandescence  before  attaining  that 
temperature.  As,  however,  these  metals  oxidize  rapidly  when 
exposed  in  a  state  of  incandescence,  to  the  air,  it  became  neces- 
sary to  either  enclose  them  in  a  vacuum  chamber  or  in  some 
receptable  whence  the  oxygen  had  been  excluded  and  replaced 
by  some  other  gas,  such  as  hydrogen  or  nitrogen.  Platinum, 
however,  was  expensive,  and  unsuited  in  other  ways  for  'amp 
filaments,  and  finally  the  whole  matter  resolved  into  a  sea.cn  for 
some  material  which  would  fulfil  four  conditions  :  (a)  be  capable 
of  being  heated  to  a  high  temperature  without  melting  or  sensibly 
volatilizing  ;  (b)  possess  a  high  specific  resistance  ;  (c)  be  capable 
of  being  shaped  into  a  convenient  form  ;  (d)  be  reasonably  inex- 
pensive. 

The  fact  upon  which  is  founded  the  commercial  application  of 
electricity  to  incandescence  lighting  is  that  carbon  is  a  substance 
that  fills  all  those  conditions  fairly  closely.  It  can  be  heated,  in  a 
vacuum,  to  a  point  perhaps  even  higher  than  the  melting  point  of 
platinum,  without  suffering  any  very  rapid  deterioration  ;  it  pos- 
sesses a  very  high  electrical  resistance,  in  certain  forms  it  is 
capable  of  being  easily  manipulated  and  shaped,  and  intrinsically 
it  is  inexpensive. 

The  problem  was,  however,  by  no  means  solved  merely  by  the 
discovery  that  carbon  was  the  best  material  to  use.  There  are 
very  many  substances  which  are  capable  of  carbonization — wood, 
paper,  thread,  silk  and  others — and  these  required  to  be  tested  in 
various  ways,  and  by  different  processes,  before  becoming  suit- 
able. After  being  properly  carbonized  they  had  to  be  perfectly 
protected  from  contact  with  the  atmosphere,  otherwise  the  oxygen 
present  therein  would  cause  an  immediate  combustion  of  the  car- 
bon. The  production,  and  which  was  more  difficult,  the  mainten- 
ance of  the  vacuum,  was  a  most  complicated  matter.  The 
chamber  must  be  of  one  single  material,  otherwise  air  would  leak 
in  through  the  join.  This  difficulty  was  met  by  the  use  of  an  all- 
glass  bulb,  from  which  the  air  could  easily  be  exhausted.  The 
next  point  was  to  lead  the  current  in  through  the  glass  to  the  car- 
bon without  letting  the  air  through  the  holes.  Platinum  wires 
solved  this,  because  they  could  be  sealed  or  cemented  to  the 
glass  ;  and  as  platinum  and  glass  possess  very  closely  the  same 
co-efficient  of  expansion  and  contraction,  this  cementing  would 
not  not  be  broken  when  the  current  was  flowing.  So  that,  speak- 
ing generally,  an  incandescent  lamp  requires  a  carbon  filament, 
enclosed  in  an  all  glass  bulb,  from  which  all  the  air  has  been  ex- 
hausted, and  through  which  the  current  is  lead  to  the  enclosed 
carbon  by  means  of  very  thin  platinum  wires  sealed  to  the  glass. 

The  process  of  carbonization  of  the  filamentary  material  may 
very  considerably  affect  the  finished  product.  The  temperature 
to  which  the  raw  material  is  exposed  determines  .  its  density,  its 
elasticity,  its  electrical  resistance,  its  durability,  and  of  course  the 
nature  of  the  raw  material  itself  primarily  determines  its  value  as 
a  filament.  Different  manufacturers  use  widely  different  materials, 
and  very  various  processes,  and  it  is  very  reasonably  to  be  ex- 
pected that  their  results  will  also  vary  widely,  as,  in  fact,  they 
actually  do.  One  process  will  result  in  the  production  of  a  hard, 
dense  filament  of  a  very  graphic  natin-e  and  lasting  quality,  while 
another  will  turn  out  a  softer  one,  which,  while  perhaps  attaining 
a  higher  state  of  incandescence  for  a  time  at  a  less  expenditure  of 
energy,  will  disintegrate  more  rapidly  and  last  a  short  time.  The 
comparative  values  of  the  different  products  can  only  be  estab- 
lished by  actual  tests,  and  by  a  very  careful  tabulation  and  sum- 


marization of  results,  and  it  is  greatly  to  be  deplored  that  the 
economies  of  the  incandescent  lamp,  which  is  the  actual  raison 
d'etre  of  the  central  station,  should  receive  so  little  study  at  the 
hands  of  electrical  men. 

The  design  and  construction  of  a  generator  is  the  subject  of  an 
immense  mass  of  technical  literature,  studied  by  the  whole  electri- 
cal profession,  with  the  result  that  we  have  dynamos  working  at 
an  electrical  efficiency  of  96  and  97  per  cent.  How  many  study 
the  incandescent  lamp?  It  has  been  observed  to  possess  a  lumi- 
nous efficiency  of  about  3  per  cent,  only,  i.  e.,  it  wastes  32 
times  as  much  energy  as  it  turns  to  useful  account.  Most  con- 
scientious engineers  and  electricians  study  how  to  make  the  best 
use  of  their  coal,  their  engines,  their  djnamos,  their  lines.  How 
many  study  how  to  make  the  best  use  of  their  lamps  ?  and  yet 
neither  boiler,  engine,  dynamo,  or  lines  would  have  any  existence 
were  it  not  for  those  little  25  cent  lamps.  The  fact  is,  it  is  not 
properly  understood,  that  there  is  just  as  much  to  study  in  the 
lamps  as  there  is  in  a  dynamo  or  in  a  steam  engine,  and  that  just 
as  much  money  can  be  lost  every  year  by  injudicious  purchase,  or 
by  haphazard  operation  of  lamps,  as  by  the  same  maltreatment  of 
any  other  apparatus.  The  loss  occasioned  by  one  indifferent  lamp 
is  no  doubt  insignificant,  but  if  that  sum  be  multiplied  by,  say — 
1000,  which  would  be  an  average  sized  installation,  it  would  mount 
up,  in  the  course  of  a  year,  to  a  startling  sum. 

Without  describing  the  processes  in  the  manufacture  it  will  be 
sufficient  to  give  the  results  of  many  tests  made  by  different  ob- 
servers in  both  Europe  and  on  this  continent,  on  all  kinds  of 
lamps,  and  under  all  condititions  of  service  ;  and  thence  to  draw 
conclusions  which  will  suggest  the  proper  way  to  purchase  and 
the  proper  way  to  run  them. 

A  manufacturing  company,  when  selling  lamps,  generally  gives 
guarantees  as  to  their  candle-power,  their  wattage,  their  voltage, 
their  life.  Assuming  a  general  case,  these  guarantees  will  be  for 
16  candle  power  lamps,  of  104  volts  each,  requiring  an  expendi- 
ture of  4  watts  per  candle,  and  an  average  life  of  800  hours. 
Now,  this  guarantee  is  understood  usually  to  mean  that  if  these 
lamps  are  operated  at  104  volts  each,  they  will  give  16  candle 
power  each  ;  will  require  an  expenditure  of  64  watts  each,  and 
that  they  will  last,  on  an  average,  for  800  hours  of  use,  during 
which  time  those  16  candle  powers  and  64  watts  remain  so.  A 
proper  set  of  tests  will,  however,  show  that  as  a  matter  of  fact 


Diagram  i. 

these  quantities  by  no  means  retain  their  original  values  during 
the  life  of  the  lamp,  and  that  as  it  remains  longer  in  use  it's  candle 
power  decreases  ;  it's  wattage  increases  both  relatively  and 
absolutely,  and  that  if  it  be  desired  to  keep  it  up  to  its  rated 
candle  power,  its  voltage  must  be  considerably  raised.  These 
are  all  defects  which  seem  to  be  necessarily  inherent  in  some  de- 
gree in  every  lamp,  and  quite  impossible  to  eradicate  entirely. 
The  most  intelligent  manufacturer  endeavors  merely  to  minimize 
evils  which  he  cannot  avoid  ;  and  the  intelligent  operator  will 
study  those  conditions  under  which  apparatus,  which  is  necessar- 
ily and  admittedly  imperfect,  can  be  operated  to  the  best  advan- 
tage, 

Here  is  a  diagram  constructed  from  a  large  series  of  tests  made 
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Diagram  II.— Curve  Showing  Decrease  of  Candle  Power 
During  Life  of  Lamp  Under  Ordinary  Operating 
Conditions.. 

by  a  well-known  authority  on  lamps,  showing,  (for  every  superior 
make)  how  the  candle  power  diminishes  as  the  lamp  grows  older, 
granting  that  the  voltage  is  kept  constant  all  the  time  as  it  should 
be.    When  new  the  lamp  gave  16  c.  p.,  when  it  had  burnt  for  100 
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hours  the  c.  p.  had  fallen  to  about  15  c.  p.;  at  200  hours  to  14, 
and  so  on  until  at  800  hours,  which  is  the  life  generally  g'uaian- 
teed  by  the  makers,  it  gave  no  more  than  about  iiyi.  c.  p.,  and 
this,  remember,  for  a  superior  lamp  operated  under  ideal,  labora- 
tory conditions.  What  would  happen  to  the  same  lamp  operated 
under  the  ordinary  central  station  conditions  of  a  very  varying 
voltage  is  shown  in  diagram  2.  Here  it  will  be  seen  that  the 
lamp  falls  to  1  i  c.  p.  at  500  hours  (curve  A).  Curve  B.  is  from  an 
ordinary  commercial  lamp,  neither  specially  good  nor  very  bad, 
and  it  is  seen  that  it  reaches  8  candle  power  at  600  hours,  (curve 
B). 

If  this  were  the  only  matter  that  went  wrong  with  lamps  central 
stations  might  not  care  so  much,  for  the  decrease  in  candle  power 
would  appear  to  affect  only  the  customer.  As  a  fact,  however, 
central  stations  have  a  very  considerable  interest  in  this  depre- 
ciation, for  the  longer  a  lamp  is  continued  in  use,  the  more  power 
does  it  take,  relatively  to  run  it.  Diagram  3  shows  this  absolute 
increase  of  wattage.  Curve  A  is  taken  from  a  4  watt  lamp,  B 
from  a  3  watt,  and  it  will  be  seen  that  the  former  running  the  first 
500  hours  of  its  life  has  run  at  less  than  that  wattage,  but  that  after 
that  period  it  has  run  up  to  quite  as  much  in  excess.  Curve  B  is 
even  more  instructive.  This  lamp  has  started  at  2.8  watts  (less 
than  rating)  has  come  up  to  its  rating  at  about  250  hours,  and 
from  that  time  up  to  900  hours  has  continually  required  more  and 
more  energy  per  candle  power  to  keep  it  running  until  that  age, 
such  c.  p.  as  it  was  given  required  3.74  watts,  almost  25  per  cent, 
more  energy  per  candle  power.  Curve  C  is  from  a  3^  watt  lamp, 
such  as  is  very  generally  installed  in  all  sized  plants  throughout 
Canada,  and  is  very  similar  in  every  way  to  Curve  B,  showing 
that  such  increase  of  wattage  is  not  accidental,  but  is  to  be  ex- 
pected in  all  lamps.    In  this  last  curve  it  is  seen  that  at  900  hours 
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[  Diagram  III. — Curves  Showinc;  Increase  of  Watts  per 
Candle  Power  as  Lamp  Grows  Older. 

the  lamp  actually  requires  an  expenditure  of  16  per  cent,  more 
energy  per  candle  power  than  it  was  guaranteed  for.  In  a  1000 
light  plant  running  for  ten  hours  every  night  with  coal  at  $3.00 
per  ton,  this  excess  at  900  hours  will  mean  80  cents  extra  per 
night,  or  $288  extra  per  year  ;  if  the  lamps  are  to  be  kept  at  their 
proper  candle  power. 

I  would  particularly  point  out  that  these  values  of  wattage  per 
candle  powers  are  average  values.  Look  at  Curve  C,  at  900 
hours  the  wattage  per  candle  power  is  4.  Now  this  means  that 
when  the  lamp  has  been  used  for  900  hours  the  total  energy  fur- 
nished to  that  lamp  during  its  900  hours  of  life  has  been  so  great 
that  it  amounts  to  4  watts  per  candle  power  hour.  This  lamp  was 
sold  as  a  3^^  watt  lamp,  it  however  requires  half  a  watt  more  per 
c.  p.  during  900  hours,  and  if  it  were  burned  longer  would  require 
continually  more  and  more  until  it  broke.  As  to  the  candle  power 
of  these  lamps  at  900  hours  A  had  diminished  to  i^/iy  B  to  10 
c.  p.,  C  to  1 1  Jij!^  c.  p. ,  so  that  taking  their  whole  life,  not  one  of 
these  lamps  had  given  an  average  candle  power  equal  to  their 
rating,  A  had  given  an  average  candle  power  during  900  hours  of 
'3/<!'  ^  of  '2^1^,  C  of  14  c.  p.  Now  all  these  results  were  obtained 
on  a  trial  circuit  where  conditions  were  very  closely  such  as  gave 
the  lamps  a  fair  chance.  But  on  a  regular  commercial  circuit  the 
voltage  will  vary  considerably  with  the  load.  Transformers  will 
vary — the  very  best  of  them — at  least  one  per  cent,  between  full 
and  no  load.  The  branches,  mains  and  feeders  are  always  so 
calculated  that  a  drop  of  2  or  3  per  cent,  more  between  full  and 
no  load  is  allowed  for,  so  that  it  will  usually  happen  that  lamps 
are  subjected  to  a  variation  of  at  least  5  per  cent,  voltage,  i.  e. , 
they  are  liable  to  run  at  5  per  cent  too  high  a  pressure.  Now  this 
is  a  condition  that  no  ordinary  commercial  lamp  will  stand  for 


long  and  m;iintain  its  candle  |>ower.  Diagram  4  shows  the  results 
of  running  lamps  at  loo  high  a  pi  essurc,  and  is  taken  from  an 
actual  series  of  tests.  A  16  c.  p.  108  volt  lamp  was  run  at  that 
pressure,  and  at  500  hours  had  fallen  to  about  11  c.  p. ;  a  similar 
lamp  was  run  at  1 10  volts — two  per  cent,  too  high-— and  at  that 
age  had  fallen  to  a  little  less;  running  at  112 — or  4  per  cent, 
high — reduced  it  to  11  c.  p.  at  450  hours,  at  1 14  or  6  per  cent, 
high,  caused  it  to  drop  to  12  c.  p.  at  300  hours,  when  it  broke,  at 
116  volts  or  8  per  cent,  high,  caused  it  to  drop  to  14  c.  p.  at  200 
hours,  when  it  burnt  out.  This  lamp  was  the  ordinary  watt 
lamp,  and  fairly  represents  the  candle  power  on  the  large  majority 
of  circuits  in  this  country.  The  diagram  shows  the  great  neces- 
sity of  keeping  the  pressure  as  nearly  constant  as  possible  over 
the  whole  distribution  system,  and  incidentally  it  leads  to  a  con- 
sideration of  a  very  important  matter,  with  which  all  central 
station  managers  should  familiarize  themselves. 

(Concluded  in  Next  Issue.) 


PERSONAL. 

Mr.  Samuel  Edison,  the  father  of  Mr.  Thos.  Edison,  the  invent- 
or, died  at  Norwalk,  Ohio,  aged  92  years. 

Mr.  S.  Potter  has  been  appointed  chief  engineer  of  the  new 
street  railway  power  station  at  London,  Ont. 

Mr.  H.  A.  Moore  has  been  appointed  general  superintendent  of 
the  Trenton  Electric  Co.,  with  offices  in  Trenton. 

Mr.  M.  Neilson,  of  St.  Thomas,  Ont.,  has  been  appointed 
assistant  superintendent  of  the  St.  John  Street  Railway. 

Mr.  F.  H.  Badger,  manager  of  the  Montmorency  Electric 
Power  Company,  returned  recently  from  a  business  trip  to  New 
York. 

Mr.  Granville  C.  Cunningham,  managing-director  of  the  Mon- 
treal Street  Railway  Co.,  has  recently  returned  from  a  trip  to 
England. 

Mr.  J.  W.  Kammerer  has  lately  returned  from  the  convention  of 
the  Stanley  Manufacturing  Company's  representatives  at  Pitts- 
field,  Mass. 

Mr.  W.  T.  Jennings,  Mem.  Inst.  C.  E.,  consulting  engineer, 
has  removed  his  office  to  the  Molsons  bank  building-,  corner  of 
King  and  Bay  streets,  Toronto. 

Mr.  Barren,  of  Toronto,  a  member  of  the  Canadian  G^eral 
Electric  Co.,  has  been  appointed  manager  of  the  Brantford  Street 
Railway  Co.,  in  lieu  of  Mr.  Madden,  who  recently  resigned. 

Mr.  J.  A.  Kerr,  of  Peterborough,  has  been  appointed  electrician 
of  the  Gait,  Preston  &  Hespeler  Electric  Railway  in  succession  to 
Mr.  Lea,  who  has  accepted  a  position  with  the  Toronto  Junction 
Railway. 

The  employees  of  the  Gait,  Preston  &  Hespeler  Street  Railway 
Company  presented  Mi.  W.  A.  Lea,  the  retiring  electrical  super- 
intendent, with  a  gold-headed  cane,  handsomely  engraved,  and 
a  large  marble  clock. 

Mr.  A.  J.  Nelles  has  resigned  his  position  as  superintendent  of 
the  Hamilton,  Grimsby  and  Beamsville  Railway,  and  has  been 
succeeded  by  Mr.  Clyde  K.  Green,  electrician.  Mr.  Alex.  Wilson 
continues  as  assistant-superintendent. 

Mr.  F.  W.  Warren,  manager  of  the  street  railway  at  St.  John, 
N.B.,  is  announced  to  have  assumed  the  position  of  general  man- 
ager of  the  railways  controlled  by  Mr.  James  Ross.  Mr.  Neilson 
will  probably  succeed  Mr.  Warren  -as  manager  of  the  St.  John 
ra'lway. 

We  regret  to  announce  the  death  on  March  loth,  at  his  resi- 
dence in  Brooklyn,  N.Y.,  of  Mr.  Nat.  W.  Pratt,  President  of  the 
babcock  &  Wilcox  Co.  Mr.  Pratt  was  born  in  Baltimore,  in  1852, 
of  old  American  stock  ;  the  families  on  both  father's  and  mother's 
side  settled  in  Plymouth  County,  Mass.,  in  1830.  The  father, 
William  Pratt,  was  during  the  war,  superintendent  of  the  Burnside 
armories,  in  Providence,  R.I.  Young  Pratt  entered  the  employ 
of  the  firm  of  Babcock  &  Wilcox  in  1870.  His  energy,  engineer- 
ing ability  and  remarkable  business  qualifications  won  the  confi- 
dence of  his  employers.  In  1881  the  Babcock  &  Wilcox  Co.  was 
organized  as  a  corporation.  He  became  treasurer  and  manager 
of  the  new  company,  retaining  the  position  until  at  the 'death  of 
Geo.  H.  Babcock,  in  1893,  he  was  elected  president.  Combining 
engineering  knowledge  and  inventive  genius  with  extraordinary 
business  qualifications,  to  his  eff'orts  was  largely  due  the  wonder- 
ful success  achieved  by  the  Babcock  &  Wilcox  boiler  throughout 
the  civilized  world.  As  illustrating  his  versatility  :  In  1884  he 
became  consulting  engineer  to  the  Dynamite  Gun  Co.  L'nder  his 
designs  and  patents  the  first  successful  dynamite  gun  was  built. 
It  was  with  this  gun,  8  inch  caliber  and  60  feet  long,  that  the 
experiments  in  throwing  aerial  torpedos  was  conducted  at  Fort 
Lafayette,  N.  Y.  ■  By  his  extraordinary  sagacity  and  sound  busi- 
ness judgment  the  business  that  engrossed  his  life  from  a  verv 
small  beginning  developed  and  grew  enormousK-,  and  the  best 
monument  that  he  leaves  behind  him  is  the  world-wide  fame  of 
the  Babcock  &  Wilcox  boiler.  Mr.  Pratt  was  noted  not  only  for 
his  sound  business  judgment  and  remarkable  energy,  but  also  for 
his  generosity  and  kindness  of  heart.  Even  his  business  oppon- 
ents admired  him  for  his  singular  aggressiveness  as  applied  to 
business,  and  by  all  with  whom  he  came  in  contact,  both  at  home 
and  in  trade,  he  was  universally  loved  and  admired.  Mr.  Pratt 
leaves  an  aged  father  and  mother  ;  also  a  wife  and  three  children. 
He  was  a  member  of  the  American  Society  of  Mechanical  Engin- 
eers, American  Institute  of  Mining  Engineers,  American  Naval 
Institute  ;  also  a  member  of  the  Engineers'  Club  of  Now  York 
Citv. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS.   

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 


TORONTO  NO.  I. 

At  a  meeting  of  Toronto  No.  i,  held  on  March  4th,  a 
paper  was  read  by  Bro.  John  Fox,  on  "The  Artificial 
Production  of  Ice."  During  the  evening  gold-headed 
canes  were  presented  to  Bros.  James  Huggett,  E.  J. 
Philip  and  Geo.  Fowler,  in  recognition  of  their  services 
in  connection  with  the  new  hall.  Four  new  members 
have  recently  been  initiated.  On  Wednesday  evening, 
last,  questions  were  asked  and  replied  to  bearing  on 
"  Boiler  Construction."  It  was  announced  that  the 
wives  and  lady  friends  of  the  members  would  give  an 
"  at  home"  during  the  last  week  in  April.  The  ques- 
tion of  a  summer  excursion  was  also  considered,  and  a 
committee  will  be  appointed  to  make  arrangements  and 
report. 

HAMILTON  NO.  2. 

The  above  Association  held  its  annual  banquet  at  the 
Commercial  hotel  on  the  evening  of  Thursday,  April 
2nd.  There  were  present  upwards  of  eighty  members 
and  guests.  The  arrangements  were  complete,  and  the 
banquet  throughout  was  most  successful. 

The  city  of  Hamilton  was  represented  by  Mayor 
Tuckett  and  Aid.  McKeown,  while  the  deputation  from 
Toronto  No.  i  consisted  of  Bros.  Edkins,  Wickens, 
Huggett,  Fox,  Bain,  Blackgrove  and  Sutton.  Bro.  H. 
Gerry  was  present  on  behalf  of  Guelph  Association. 

The  chair  was  filled  by  Bro.  R.  Mackie,  past-president 
of  No.  2,  and  the  vice-chair  by  Bro.  W.  R.  Cornish, 
vice-president. 

After  the  ample  supply  of  viands  provided  by  Mr.  H. 
Maxey  had  received  proper  attention,  the  following  toast 
list  was  proceeded  with:  "The  Queen,"  "The  Gov- 
ernor-General of  Canada";  "Dominion  and  Local 
Legislatures  "  ;  "  Army  and  Navy  "  ;  "  The  Mayor  and 
Corporation,"  responded  to  by  Mayor  Tuckett  and  Aid. 
McKeown  ;  "Executive  Head,"  replied  to  by  Bro.  W. 
G.  Blackgrove,  Executive  President  ;  "  Manufacturers," 
Mayor  Tuckett  and  Mr.  Jas.  McLaughlin,  respondents  ; 
"Sister  Associations,"  responded  to  by  Bro.  A.  E. 
Edkins,  Toronto,  and  H.  Gerry,  Guelph;  "Learned 
Professions,"  acknowledged  by  Bro.  R.  C.  Pettigrew, 
Hamilton;  "The  Press,"  responded  to  by  the  Elec- 
trical News  and  Steam  Engineering  Journal  ;  The 
toast  of  "The  Ladies,"  brought  responses  from  Bros. 
Huggett  and  Fox,  of  Toronto.  Bro.  Edkins  proposed 
the  Toast  of  "  Hamilton  No.  2,"  and  coupled  therewith 
the  names  of  Bros.  R.  Mackie  and  W.  R.  Cornish. 
Bro.  Mackie  then  proposed  the  health  of  the  accompany- 
ist  and  the  other  gentlemen  who  had  placed  their  talent 
at  the  disposal  of  the  company.  The  toast  of  the 
"  Host  and  Hostess  "  concluded  the  list. 

The  musical  talent  of  the  evening,  which  was  of  a 
high-class  character,  was  as  follows  :  song,  "  Long- 
shoreman," Mr.  Thomas,  Hamilton  ;  song,  "  The 
Maple  Leaf,"  Mr.  Flint  ;  duet,  Messrs.  Heslop  and 
Wilson  ;  song,  Mr.  T.  Davies,  Hamilton  ;  trio,  Messrs. 
Wilson,  Davies  and  Heslop  ;  and  songs  by  Messrs. 
Heslop,  Davies,  Flint  and  Wilson. 

The  members  of  Hamilton  Association  are  noted  for 
their  hospitality  to  visiting  brethren,  and  the  success 
which  attended  their  annual  dinner  is  gratifying  to 
members  ot  other  Associations  as  well  as  to  Hamilton 
No.  2.  The  Toronto  delegation  speak  of  the  Hamilton 
members  as  adepts  in  the  matter  of  entertaining 
visitors. 

branti-ord  no.  4. 

Jos.  Ogle,  secretary,  reports  that  the  meetings  of 
Brantford  No.  4  are  well  attended.  At  the  last  meeting 
Bro.  Walker  read  a  paper  on  "  Combustion,"  after 
which  the  evening  was  devoted  to  blackboard  exercises. 

BERLIN  NO.  9. 

W.,  J.  Rhodes,  secretary,  sends  the  following  report 
from  Berlin  No.  9:  "I  am  requested  by  the  members 


to  let  you  know  how  we  are  getting  along.  Our  officers 
are  :  President,  J.  R.  Uttley  ;  Vice-President,  Geo. 
Steinmetz  ;  Secretary  and  Treasurer,  W.  J.  Rhodes, 
Berlin  P.  O.  We  meet  every  other  Saturday  evening 
and  have  a  good  attendance.  The  subjects  for  last 
meeting  were  "  Definitions  of  Technical  Terms,"  "  Dif- 
ferent Pressures,"  etc.  At  our  last  meeting  a  motion 
was  carried:  "That  all  members  in  good  standing 
order  through  the  secretary  a  membership  certificate  at 
50  cents  from  Executive  Council  C.  A.  S.  E.  A  lively 
chat  was  created  on  "  Crosshead — Does  it  Stop,"  it 
being  laid  over  for  another  meeting.  Very  little  lubri- 
cant is  necessary  for  No.  9,  as  all  bearings  run  very 
smoothly  at  present.  A  little  of  superior  quality  lasts 
well. 

KINGSTON  NO.  lO. 

Kingston  No.  10  have  been  holdimg  very  interesting 
meetings  since  the  first  of  the  year,  and  have  added  four 
new  members,  and  expect  two  or  three  initiations  at  our 
next  meeting.  At  our  regular  meeting  on  the  4th  of 
February,  a  committee  was  appointed  to  interview  the 
Honorable  William  Harty  and  solicit  his  support  and 
influence  in  favor  of  the  Stationary  Engineers'  Bill,  now 
pending  before  the  Provincial  house,  and  we  expect  him 
to  give  it  his  hearty  support  as  he  did  on  the  last 
occasion. 

The  members  are  suggesting  ways  and  means  of 
entertaining  the  delegates  and  visiting  brethren  to  the 
convention  of  Stationary  Engineers,  to  be  held  here 
next  August,  and  are  going  to  try  to  keep  up  on  that 
occasion  Kingston's  reputation  for  hospitality. 

John  Tandvin,  Secretary. 

KINCARDINE  NO.  12. 

The  past  month  has  been  a  very  profitable  one  for  No. 
12.  Although  our  membership  is  not  large,  yet  the 
members  take  much  interest  in  them.  We  have  been 
considering  the  subject  of  combustion.  The  subject  for 
next  month  has  not  yet  been  decided  upon.  Altogether, 
I  think  the  members  are  pleased  with  the  progress  we 
are  making. 

Percy  C.  Walker,  Secretary. 
brockville  NO.  15. 

W.  Robinson,  recording  secretary,  writes:  Our 
Association  for  the  past  month  has  kept  up  to  the  usual 
standard  of  progress.  All  the  members,  or  most  of 
them,  take  a  lively  interest  in  the  prosperity  of  our 
branch  here.  I  am  sure  that  No.  15  has  made  as  good 
a  showing  as  any  of  the  sister  lodges,  although  we  have 
had  less  facilities  than  those  possessed  by  large 
societies. 

CARLETON  PLACE  NO.   1 6. 

Mr.  J.  McKay,  president,  sends  the  following  report 
of  branch  No.  i6:  At  the  last  meeting  a  very  interesting 
discussion  took  place  as  to  whether  it  was  more  difficult 
to  force  water  over  the  top  of  a  tank  or  through  the 
bottom.  Mr.  J.  Burnie,  of  the  C.  P.  R.  pumps,  was 
present,  and  gave  his  experience  in  the  matter.  By  ac- 
tual tests  he  said  it  was  much  easier  to  force  the  water 
through  the  bottoms  of  the  tanks.  At  the  next  meeting 
the  subject  to  be  discussed  will  be  "The  Injector — 
how  high  the  different  injectors  have  been  known  to  lift 
and  the  lowest  pressure  known  to  start." 

We  are  still  moving  slowly  and  look  forward  to  a 
prosperous  year. 


A  PECULIAR  TYPE  OF  "ELECTRICIAN." 

The  following- unique  comiininication  recently  found  its  way  into 
(he  office  of  the  Elixtrical  News,  with  a  request  that  it  be 
published  : 

34  Davenport 
Road 

Dear  Sir. 

Will  you  kindly  inform  me  how  much  electrcians  get  in  toronto  an  if  there 
IS  any  chance  for  one  now  i  eii;lose  post  card  for  answer  i  shall  Be  very  grateful  to 
you  to  return  answer  at  ounce,  your  humble  servant  fred 
P.  S. 

An  were  to  apply 

In  the  ligfhl  of  the  above  we  certainly  require  a  broad  definition 
of  the  title  "  Electrician." 


April,  1896 
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THF  LATE  MR.  JOHN  GOLDIE. 

After  an  illness  of  lengthy  duration  theg-rini  liand  of  death  has 
removed  one  of  the  most  prominent  manufacturers  of  the  Do- 
minion, in  the  person  of  Mr.  John  Goldie,  of  the  Goldie  &  Mc- 
CuUoch  Company,  of  Gait.  His  death  occurred  at  his  home  in 
that  city  on  the  26th  of  March.  For  some  weeks  his  life  had  been 
dispaired  of,  but  his  splendid  vitality,  notwithstanding  his  ad- 
vanced age,  enabled  him  to  offer  strong  resistance  to  the  ravages 
of  disease. 

The  late  Mr.  Goldie  was  a  well-known,  honorable  and  highly 
respected  citizen,  and  to  him  is  due  a  large  portion  of  the  pros- 
perity enjoyed  by  the  town  in  which  he  lived.  Always  having 
taken  an  active  interest  in  all  matters  tending  to  promote  the  wel- 
fare of  the  community,  his  valuable  counsel  and  assistance  will  be 
greatly  missed.  He  was  a  man  of  sterling  qualities,  firm,  but  not 
obstinate  in  his  convictions,  energetic  and  reliable  in  all  his 
business  dealings.  He  was  a  liberal  in  politics,  but  has  never 
sought  any  public  favors.    In  religion  he  was  a  Presbyterian. 

Mr.  Goldie  was  a  native  of  Scotland,  having  been  born  near  the 
town  of  Ayr,  on  the  banks  of  Doon,  Ayrshire,  in  1822.  The  sub- 
ject of  our  sketch  received  only  a  meagre  educational  training  at 
the  school  in  Kilroy,  a  small  village  near  his  home.  When  quite 
young  he  was  apprenticed  to  learn  the  millwright's  trade.  He 
came  to  America  in  1844  and  settled  at  Greenfield,  near  Ayr,  ob- 
taining employment  for  over  a  year  with  Mr.  Geo.  Baird,  a  well- 
known  contractor  of  Blanford  township.    He  afterwards  spent 


Mr.  John  Goldie. 


eighteen  months  in  Montreal,  and  was  then  engaged  as  millwright 
by  the  late  Jas.  Crombie,  of  Gait.  Subsequently  he  went  into 
partnership  in  a  saw  mill  in  Esquesing  township,  remaining  in  the 
business  several  years.  In  1859  he  returned  to  Gait,  when  he  and 
Mr.  Hugh  McCulloch  formed  a  partnership  and  bought  out  the 
foundry  business  of  Jas.  Crombie.  At  that  time  twenty-two  hands 
were  employed.  The  business  steadily  grew,  and  nearl}-  every 
year  the  manufacture  of  new  lines  of  machinery  was  commenced. 
From  their  factory  many  skillful  mechanics  were  sent  out,  who 
have  since  given  proof  of  their  excellent  training.  In  1891,  the 
business  had  grown  to  such  a-n  extent  that  it  was  deemed  advis- 
able to  turn  it  into  a  joint  stock  company,  which  was  done  under 
a  Dominion  charter,  with  a  capital  stock  of  $700,000.  The  origi- 
nal shareholders  were  John  Goldie,  Hugh  McCulloch,  David 
Goldie,  Hugh  McCulloch,  jr.,  and  R.  O.  McCulloch.  Since  then 
Mr.  A.  R.  Goldie  and  other  members  of  the  two  families  have 
been  taken  in.  At  the  present  time  the  name  of  the  company  is 
known  throughout  the  Dominion  as  progressive  and  reliable 
manufacturers  of  safes,  engines,  boilers,  mill  machinery,  etc. 


The  use  of  three  drops  of  cylinder  oil  per  minute  on  a  300  h.  p. 
engine  has  been  found  all  that  was  necessary  to  prevent  injury  to 
the  cylinder  and  valves. 

Where  rapid  circulation  is  maintained,  the  results  in  the  trans- 
mission of  heat  are  about  nine  times  as  great  as  where  the  medium 
to  be  heated  is  quiet.  This  applies  also  where  there  is  but  little 
difference  in  the  temperature. 

The  Resistance  of  Rivets. — Some  time  ago  Mr.  Dupuy  was 
selected  by  the  ministry  of  public  works,  France,  to  make  a  special 
inquiry  into  the  causes  of  deterioration  of  metallic  structures.  Ex- 
periments were  first  made  on  rivets,  and  a  number  of  conclusions 
arrived  at.  A  few  of  them  are  as  follows  :  Rivets  were  found  to 
not  exactly  fill  the  rivet  holes,  but  to  clamp  the  plates  together 
with  a  pressure  that  gives  rise  to  a  resistance  to  sliding  equivalent 
to  a  weld,  which  resistance  is  greater  as  the  limit  of  the  elasticity 
for  rivet  material  is  higher.  The  effort  necessary  to  shear  rivets 
per  square  inch  of  the  section  to  be  sheared  is  not  less  than  three- 
fourths  of  the  tensile  strength  of  the  rivets  per  square  inch.  Mr. 
Dupuy  draws  from  his  conclusions  some  rules  for  bridge  work, 
among  which  are  the  following  :  The  calculation  of  riveting  can- 
not be  based  upon  the  permissible  stress  in  the  test  bars,  the  co- 
efficients of  safety  relating  to  the  rivets  not  depending  in  any  way 
on  those  adopted  for  the  bars. 


RATING  AND  BEHAVIOR  OF  FUSE  WIRES. 

Messrs.  W.  M.  Stine,  H.  E.  Gaytes  and  C.  E.  Free- 
man, in  a  paper  on  the  above  subject,  presented  to  the 
American  Institute  of  Electrical  Engineers,  summarize 
as  follows  some  of  the  practical  conclusions  deduced  : 

1.  Covered  fuses  are  more  sensitive  than  open  ones. 

2.  Fuse  wire  should  be  rated  for  its  carrying  capacity 
for  the  ordinary  lengths  employed. 

2.  (a)  When  fusing  a  circuit,  the  distance  between 
the  terminals  should  be  considered. 

3.  On  important  circuits,  fuses  should  be  frequently 
renewed. 

4.  The  inertia  of  a  fuse  for  high  currents  must  be 
considered  when  protecting  special  devices. 

5.  Fuses  should  be  operated  under  normal  conditions 
to  insure  certainty  of  results. 

6.  Fuses  up  to  five  amperes  should  be  at  least  lyi" 
long,  ^/i"  to  be  added  for  each  increment  of  five  amperes 
capacity. 

7.  Round  fuse  wire  should  not  be  employed  in  excess 
of  30  amperes  capacity.  For  higher  currents  flat 
ribbons  exceeding  4"  in  length  should  be  employed. 


ELECTRIC  UNITS. 

The  five  principal  units  of  current  electricity  are  : — 
The  volt,  ampere,  ohm,  coulombe  and  farad. 

The  volt  is  the  unit  of  intensity.  It  may  be  compared 
with  the  steam  pressure  of  a  steain  engine,  or  the  pres- 
sure of  a  coluiTin  of  water  flowing  in  a  vertical  pipe. 

The  ohm  is  the  unit  of  resistance,  and  may  be  com- 
pared to  the  resistance  of  a  pipe  to  the  water  flowing 
in  it. 

The  ampere  is  the  measure  of  rate  of  flow  of  current, 
and  it  is  that  quantity  which  would  pass  through  a  cir- 
cuit having  one  ohm  resistance,  when  urged  by  a  pres- 
sure of  one  volt.  It  does  not  include  the  idea  of  time 
or  of  real  pressure.  Thus  we  might  have  an  ampere 
flowing  through  a  circuit  as  the  result  of  either  the 
smallest  fraction  of  a  volt,  or  ot  1,000,000  volts  depend- 
ing upon  the  resistance  of  the  circuit.  The  quantity 
flowing,  however,  would  be  exactly  the  same  as  that 
resulting  from  one  volt  through  one  ohm. 

The  coulomb  is  the  measure  of  quantity  of  flow  ;  that 
is,  current  flowing  at  the  rate  of  one  ainpere  for  one 
second,  and  is  also  termed  the  ampere-second.  This 
quantity  is  so  small,  that  in  practical  battery,  electric 
light  and  motor  work,  the  ampere-hour  is  taken  as  the 
measure  of  quantity. 

The  farad  is  the  measure  of  capacity.  The  capacity 
of  a  surface  which  can  hold  one  coulomb  of  electricity  at 
a  voltage  or  pressure  of  one  volt  is  a  farad.  It  may  be 
compared  with  the  capacity  of  a  container  filled  with 
gas.  Under  a  certain  pressure  it  will  hold  a  certain 
amount  of  gas.  Double  the  pressure  and  it  will  hold 
double  the  atnount  of  gas,  etc.  Similarly  a  surface 
which  would  hold  one  coulomb  at  a  pressure  of  one 
volt,  would  hold  two  coulombs  at  a  pressure  of  two 
volts,  etc. 

The  watt  is  the  mechanical  unit  of  work-power.  The 
number  of  watts  may  be  obtained  by  multiplying  the 
number  expressing  the  volts,  or  the  electromotive  force, 
by  the  number  expressing  the  amperage,  or  the  current. 
A  force  of  seven  hundred  and  forty-six  watts  equals  one 
horse-power. 

One  must  not  fall  into  the  error  of  considering  elec- 
tricity a  fluid,  because  of  these  comparisons.  The  units 
may  be  very  easily  explained  by  the  analogy  of  a  current 
of  fluid,  but  the  ancient  theory  that  electricity  is  an 
"imponderable  fluid"  is  now  considered  untenable. 


When  a  belt  gets  saturated  with  waste  oil,  an  application  of 
ground  chalk  will  soon  absorb  the  oil  and  make  the  belt  workable. 

Best  results  from  the  distribution  of  steam  in  the  cylinder  of  an 
engine  is  when  the  mean  effective  pressure  is  from  42  to  45  per 
cent,  that  of  the  initial,  the  latter  number  referring  to  multiple  e.x- 
pansion  engines. 

After  using  )'our  steam  engine  indicator,  remove  all  the  drops 
of  water  from  it  before  putting  it  away.  Because  it  is  made  of 
metal  that  is  supposed  to  resist  the  action  of  rust,  it  does  not 
necessarily  follow  that  water  will  do  it  any  good,  or  fail  to  do  it 
harm. 


70 


EIiECTf^ICMLi  fJEWS 


April,  1896 


MR.  J.  J.  YORK. 

PRESIDENT  MONTREAL  ASSOCIATION  NO.   I,  C.  A.  S.  E. 

The  president  of  Montreal  Association  No.  i ,  C.  A.  S.  E. , 
Mr.  J.  J.  York,  began  his  apprenticeship  with  Prowse 
Bros.,  of  Montreal,  at  the  age  of  13  years.  Three 
years  afterwards  he  was  transferred  to  the  steam-fitting' 
department,  and  four  years  later  was  sent  to  Winnipeg 
to  heat  the  first  building  ever  heated  there  by  means  of 
hot  water  or  steam.  The  buildings  to  be  heated  were 
the  Hudson  Bay  Company's  new  stores, .  the  St.  Boni- 
face College  and  the  Bank  of  Montreal.  He  also  put 
the  first  gas  pipes  in  any  building  in  Winnipeg,  and  on 
completion  of  the  contracts  refused  several  offers  to 
remain  there,  having  made  up  his  mind  to  go  back  to 
Montreal.  Upon  returning  he  entered  the  employ  of 
Mr.  John  Date,  for  a  short  time,  after  which  he  secured 
a  position  in  the  machine  shop  of  the  St.  Lawrence 
Sugar  Refinery  Co.,  and  shortly  after  was  made  first 
assistant  engineer,  which  position  he  held  until  Septem- 
ber, 1892.  During  this  time  his  employers  doubled  his 
salary  without  solicitation.  During  the  time  he  was 
with  this  company  he  took  charge  of  the  first  Edison 
dynamo  operated   in   Montreal,  which,  by  the  way,  is 
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still  running,  in  spite  of  the  fact  that  it  was  once  under 
water  for  two  days,  and  once  through  fire.  On  resign- 
ing his  position  with  the  company  he  was  appointed 
outside  foreman  for  Messrs.  'Garth  &  Co.,  who  gave 
him  charge  of  the  heating,  plumbing  and  ventilating  of 
the  Board  of  Trade  building.  On  the  completion  ot  this 
work  the  Board  of  Trade  were  pleased  to  appoint  him 
superintendent  of  the  building,  the  position  which  he 
now  holds,  and  he  has  since  installed  a  most  modern 
lighting  plant,  which  was  described  in  these  columns  a 
short  time  ago.  He  is  President  of  the  Montreal  Asso- 
ciation for  the  second  time,  has  been  one  year  Executive 
Secretary,  and  one  year  Executive  President.  He  holds 
first  class  licenses  from  the  city  of  Montreal  and  also 
from  the  Ontario  Association  Stationary  Engineers. 


The  Burk's  Falls  Water,  Light  and  Power  Company  have  mei 
with  such  a  degree  of  success  as  to  warrant  them  in  considering' 
the  enlargement  of  their  facilities  at  an  early  day. 

The  Canadian  General  Electric  Companj-  have  closed  a  con- 
tract with  Messrs.  Kilmer,  Crawford  and  Mclntyre,  of  Durham, 
Ont.,  for  a  75  kilowatt  monocyclic  alternator.  The  motive  power 
will  be  obtained  from  a  water  power  at  Aberdeen,  miles  dis- 
tant from  Durham.  It  is  intended  to  supply  current  from  the 
monocyclic  circuit  for  both  lights  and  motors. 

The  directors  of  the  Nelson  Electric  Light  Co.,  of  Nelson,  B.C., 
which  has  recently  been  organized,  arc  :  John  Houston,  president 
and  manager  ;  J.  A.  Gilkcr,  vice-president  ;  W.  J.  Goepel,  secre- 
tary ;  W.  F.  Teetzel,  treasurer  ;  J.  J.  Malone,  John  Johnson  and 
J.  H.  Matheson,  finance  committee.  The  company  obtain  their 
power  from  Cottonwood  Creek.  The  water  is  brought  from  dam 
to  penstock  in  wooden  flume,  and  from  penstock  to  power  house, 
300.feet,  in  14  in.  steel  pipe,  the  fall  being  164  feet.  One  Pelton 
water  wheel  and  two  30  kilowatt  bi-polar  dynamos  of  the  Edison 
type  are  in  use.  Direct  incandescent  lights  are  used  for  commer- 
cial purposes  and  arc  lights  for  street  lighting. 


QUESTIONS  AND  ANSWERS. 

"  F.  L.  T. ,"  Parry  Sound,  Ont.,  writes: — What 
causes  a  spark  on  the  rectifier  of  an  alternator  at  differ- 
ent points  on  rectifier,  not  near  the  brushes  ?  I  think 
they  only  appear  when  the  brushes  spark  through.  Is 
it  dirt?  Sometimes  it  appears  on  top  and  som.etimes 
on  sides,  above  but  not  near  brushes. 

Answer. — The  sparking  on  the  "rectifier,"  as  you 
call  it,  is  probably  caused  by  small  particles  of  copper 
dust  that  stick  to  the  insulation  between  the  segments, 
and  so  assist  a  spark  across.  Clean  well  with  fine  sand- 
paper, and  pick  out  any  particles  that  you  can  see. 


"  Lineman  "  writes  : — (1.)  Please  give  a  rule  to  find 
the  number  of  centimetres  there  are  in  any  sized  copper 
wire  used  in  electric  lighting.  (2.)  Are  there  any  tables 
published  giving  the  gauge  of  wire  and  the  diameter  of 
the  same  ?  Also  the  number  of  circular  mils,  or  any 
other  data  useful  to  a  lineman. 

Answer. — (i.)  There  is  no  rule  for  calculating  how 
many  circular  mils  there  are  in  a  given  size  of  wire.  It 
is  purely  arbitrary  convention  to  say  that  a  wire  contain- 
ing 10381  c.  m.  shall  be  called  a  No.  10  wire  B.  &  S. 
gauge.  There  are  even  several  gauges,  standardized 
by  different  makers,  and  it  is  always  well  to  specify, 
when  ordering  wire,  what  gauge  it  is.  Thus,  there  is 
Brown  &  Sharpe  W.  G.  ;  Birmingham  W.  G.  ; 
American  W.  G.  (2.)  There  are  plenty  tables  published 
giving  all  the  information  you  require.  See  following 
table  : 


TABLE  OF  DIMENSIONS  AND  RESISTANCES  OF  COPPER  WIRE. 


No. 
B.  &  S. 

Diam.  Mils. 

Circular  Mils. 

Lbs.  per 
1000  ft. 
Ins'd. 

Ohms  per 
1000  ft. 

0000 

460.000 

21 1600.0 

800. 

.04904 

000 

409.640 

167805.0 

666. 

. 06 1 84 

00 

364.800 

133079-0 

500. 

.07797 

0 

324-950 

105592-5 

363- 

.09827 

I 

289.300 

83694-5 

313- 

.12398 

2 

257.630 

66373.2 

250. 

-15633 

3 

229.420 

52633-5 

200. 

.19714 

4 

204.310 

41742.6 

144. 

.24858 

5 

181.940 

33102.2 

125. 

-31346 

6 

162.020 

26250.5 

105. 

-39528 

7 

144.280 

20816.7 

87. 

•49845 

8 

1 28.490 

16508.7 

69. 

.62849 

9 

114.430 

13094.2 

.79242 

10 

101.890 

10381.6 

50- 

-99948 

1 1 

90.742 

8234.11 

1.2602 

1 2 

80.808 

6529.94 

31- 

1 . 5890 

13 

71.961 

5178-39 

2.0037 

14 

64.084 

4106.76 

22. 

2.5266 

15 

57.068 

3256-76 

3.1860 

16 

50.820 

2582.67 

14. 

4.0176 

17 

45-257 

2048.20 

5.0660 

18 

40-303 

'624.33 

1 1. 

6.3880 

"  L.  O'C,"  Durham,  Ont.,  writes:  I  notice  in  your 
last  issue  "  F.  &  T. ,"  Walkerton,  wish  to  know  why 
alternating  current  cannot  be  used  for  railway  service. 
I  am  of  the  same  opinion  as  they,  only  instead  of  two 
collectors  I  would  use  a  three-phase  current,  with,  of 
course,  three  collectors  ;  but  my  idea  is  that  only  two 
trolleys  would  be  necessary,  as  the  ground  could  be  used 
for  the  third  wire  as  it  is  for  the  return  wire  on  the  present 
system.  Then  by  the  use  of  transformers  the  voltage 
could  be  kept  low,  and  as  the  primary  wires  would  not 
be  grounded,  they  could  be  used  for  light  or  power  pur- 
poses as  well.  If  this  would  work  I  should  think  it 
would  pay,  especially  if  water-power  was  available. 
Possibly  I  am  "  away  off"  in  this,  as  I  am  by  no  means 
an  expert,  but  if  so  kindly  correct. 

Answer. — We  would  refer  you  to  the  answer  given 
to  "  F.  &  T. Walkerton,  in  last  issue.  If  it  had  been 
practically  possible  to  apply  two  or  three-phase  currents 
to  railway  service,  you  may  be  quite  sure  it  would  have 
been  done  long  ago.  It  is  quite  safe  to  leave  the  solu- 
tion of  this  problem  to  Steinmetz,  Scott,  and  other 
scientific  electricians.  You  are  quite  right,  however, 
that  current  could  be  transmitted,  transformed,  and 
utilized  by  two  trolleys  ;  but  that  will  not  get  over  the 
fact  that,  except  for  long  and  continuous  travel,  the  in- 
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duction  motor  is  not  at  present  suited  for  traction  pur- 
poses. 

"Jim"  writes: — (i.)  A  cylinder  is  30  inches  in 
diameter  and  30  inches  long,  average  cast  iron.  What 
thickness  will  it  require  to  be  to  withstand  100  lbs. 
pressure  of  steam  per  square  inch?  (2.)  What  thickness 
must  the  head  of  it  be  (the  head  to  be  flat),  and  give 
rule  to  work  it  out?  {3.)  What  sized  studs  should  be 
used,  and  how  many  should  be  used  to  make  a  good 
joint?  Please  work  it  out  so  I  can  figure  on  different 
sized  cylinders. 

Answer. — (i.)  This  is  a  matter  that  cannot  be 
answered  definitely.  The  thickness  will  depend  on  the 
quality  of  the  iron,  amongst  other  things.  (2.)  See 
answer  to  ( I.)  (3.)  For  all  these  calculations  we  recom- 
mend any  standard  work  on  engine  designing.  It  is 
impossible  to  give  answers  that  would  satisfy,  without 
assuming  so  many  quantities,  and  explaining  so  much, 
and  qualifying  nearly  every  statement,  that  confusion 
would  result.  If  you  desire  to  study  engine  building, 
we  earnestly  recommend  you  to  start  at  the  very  begin- 
ning, and  study  the  theory  of  steam,  strength  of 
materials,  and  the  science  of  strains  and  stresses. 


"Induction,"  Arnprior,  Ont.,  writes  :  Is  there 

any  other  practical  method  of  locating  an  open  circuit 
on  an  arc  line,  without  the  use  of  a  galvanometer  ?  If 
so,  describe  it.  (2.)  How  can  I  clean  incandescent 
lamps  that  have  become  burnt  or  smoked  in  a  building 
at  the  time  of  a  fire  ? 

Answer. — (i.)  Do  you  mean  actually  an  "open  cir- 
cuit," or  only  a  "  ground  ?  "  It  might  be  interesting  to 
other  central  stations  if  you  would  describe  your  method 
of  locating  an  open  circuit  by  means  of  a  galvanometer. 
If  you  refer  merely  to  a  "  ground,"  then  the  following 
method  will  locate  it  very  closely  : 


D  is  an  arc  machine,  XXX  an  arc  circuit,  PP  an  in- 
candescent circuit  of  incandescent  lamps  in  series 
shunted  across  the  dynamo  terminals.  The  incandescent 
lamps  must  be  50  volt,  and  may  be  of  10  c.  p.  or  lower. 
There  must  be  the  same  number  of  incandescent  lamps, 
as  there  are  arcs  on  the  fine.  K  is  a  permanent  ground, 
and  S  is  a  flexible  connection  permanently  attached  to 
K.  S  may  be  slid  along  PP,  making  connection  with 
any  lamp.  Suppose  a  ground  exists  at  G  between  any 
two  lamps — say  the  3rd  and  4th.  Then  the  fall  of  pres- 
sure from  the  +  terminal  of  the  dynamo  to  G  is  about 
50  volts  X  3  (lamps).  The  fall  of  pressure  also  from 
the  same  +  terminal  to  a  point  between  the  3rd  and 
4th  incandescent  lamps,  is  also  about  50  volts  x  3 
(lamps).  Hence  if  these  two  points  be  connected,  no 
current  will  flow  between  them.  Ground  a  voltmeter 
through  K,  and  touch  the  successive  incandescent  lamp 
terminals  from  +  to  -  .  A  point  will  be  found  where 
the  deflection  is  least  ;  and  between  the  corresponding 
arc  lamps  the  ground  will  be  found.  (2.)  We  should 
suppose  that  rubbing  them  with  paper — as  is  done  with 
lamp  chimneys — would  do.  Have  had  no  experience  in 
the  matter  personally. 


"H.J.  A.,"  Markdale,  Ont.,  writes:— (i.)  Would 
the  field-magnet  cores  of  a  five  incandescent  light  Edison 
dynamo  of  the  bi-polar  type  do  if  made  of  cast  iron  ? 
(2.)  Would  lead-foil  answer  for  coatings  for  Leyden 
jars,  and  for  induction  coil  condensers,  etc.? 

Answer. — (i.)  Certainly,  but  cast  iron  is  more  likely 
to  lose  its  magnetization  than  steel,  and  being  less 
magnetizable,  would  require  a  larger  cross-section. 
(2.)  Yes. 


"  H.  N."  writes  : — On  page  46, March,  i8g6,  number 
of  The  News,  Mr.  F.  G.  Proutt,  of  Maiden,  Mass., 
makes  a  deduction  from  calculations.  In  this  general 
deduction  the  last  clause  reads  :  "  The  one  made  to  be 
at  the  highest  voltage  will  be  the  most  incandescent." 
It  is  evident  a  typographical  error  or  an  inadvertence 
occurs  by  the  words  "highest  voltage"  when  lowest  am- 
perage is  understood. 

The  following  are  results  of  observations  taken  on  a 
100  volt  circuit  :  — 

Place  in  series  100  v.  16  c.  p.,  and  50  v.  16  c.  p.,  the 
100  v.  brightens.  Now  exchange  the  50  v.  16  c.  p.  for 
50  v.  5  c.  p.,  then  100  v.  16  c.  p.  dims,  and  the  50  v. 
5  c.  p.  brightens. 

Proof.  —  I  16  c.p.  75  watt  lamp  at  100  volts  =  .75  am- 
pere resistance,  133  ohms.  i  16  c.p.  75  watt  lamp  at 
50voIts=i.5  amperes  resistance,  33  ohms.  i  5  c.p. 
23.44  watts  at  50  volts  =  .47  ampere  resistance,  106.4 
ohms.  Now  106.4  ohms  is  not  as  great  as  133,  but  that 
is  not  it.  How  many  amperes  per  lamp  is  required  ? 
The  one  of  16  c.p.  of  100  volts  takes  .75  amperes,  but  the 
5  c.p.  of  50  volts  takes  only  .47  ampere.  It  follows,  , 
therefore,  that  the  100  volt  lamp  taking  .75  ampere  will 
be  brighter  than  the  50  volt  lamp  requiring  1.5  amperes 
to  bring  it  to  incandescence,  and  on  the  other  hand  the 
50  v.  5  c.p.  requiring  only  .47  ampere  will  be  brighter 
than  the  loo  volt  lamp  requiring  .75  ampere.  . 

Answer. — The  term  highest  voltage  was  simply  used 
by  Mr.  Proutt  to  signify  a  lamp  requiring  the  most  pres- 
sure with  a  given  current  to  bring  it  to  a  state  of  incan- 
descence. The  lamps  being  in  series  the  current 
through  them  all  would  be ,  alike  in  quantity,  conse- 
quently the  lamp  with  the  finest  filament  would  burn 
the  brightest.  Your  demonstration  shows  this  to  be 
the  case. 


TRADE  NOTES. 

The  Canadian  General  Electric  Co.  have  been  awarded  the 
contract  for  a  500  light  alternating  plant  at  Colborne,  Ont. 

The  Canadian  General  Electric  Co.  recently  installed  a  storage 
battery  of  their  new  type  for  the  Bank  of  Hamilton  in  Hamilton. 

The  Canadian  General  Electric  Co.  are  building  a  450  kilowatt 
direct-connected  generator  for  the  Toronto  Electric  Light  Co. 

A  ten  horse  power  induction  motor  operated  from  the  monocyc- 
lic circuit  was  recently  started  up  in  D.  Knechtel's  furniture  fac- 
tory at  Hanover,  and  has  given  perfect  satisfaction. 

The  Hull  Electric  Co. — E.  Seybold,  Secretary — have  placed  an 
order  with  the  Canadian  General  Electric  Co.  for  their  cars  and 
electrical  equipment. 

We  are  advised  that  Messrs.  Ahearn  &  Soper,  of  Ottawe,  have 
recently  been  appointed  exclusive  Canadian  representatives  of  the 
Westinghouse  Electric  and  Manufacturing  Co., 

The  Vancouver  Consolidated  Railway  and  Lighting  Co.  have 
recently  placed  an  order  for  closed' cars  and  equipments  with  the 
Canadian  General  Electric  Co. 

Messrs.  Wm.  Kennedy  &  Sons,  of  Owen  Sound,  are  furnishing 
five  60-inch  new  American  water  wheels  to  the  Hull  Electric  Rail- 
way and  Lighting  Company.    Their  cost  will  be  about  $25,000. 

The  Goldie  &  McCulloch  Co.,  of  Gait,  have  sold  Wheelock  en- 
gines to  W.  H.  McEvoy  and  Colin  Nigle,  of  Amherstburg,  Ont. 
The  cylinders  of  these  engines  will  be  13x30  inches  with  con- 
denser attached. 

Hooper  &  Starr,  contractors  for  the  Cornwall  street  raihvav, 
have  ordered  a  250  horse  power  cross  compound  Robb-Armstrong 
engine  and  two  125  horse  power  Monarch  Economic  boilers  from 
the  Robb  Engineering  Co. 

The  Dodge  Wood  Split  Pulley  Co.,  of  Toronto,  call  attention 
to  their  new  split  friction  clutch  and  cut-off  coupling  as  illustrated 
in  this  issue.  They  have  supplied  this  clutch  for  powers  from  5 
h.p.  to  200  h.p.  to  some  of  the  largest  power  users  in  the  Do- 
minion, and  have  yet  to  hear  of  a  complaint.  Those  contemplat- 
ing the  purchase  of  either  clutches  or  cut-off  couplings  will  do 
well  to  put  themselves  in  communication  with  this  company.  The 
Dodge  Pulley  Co.  manufacture  special  pullej-s  of  all  kinds  for 
electrical  purposes,  and  mail  illustrated  catalogue  on  application. 

Most  all  dynamo  belts  are  subject  to  damage  from  machine  oil 
which  causes  the  leather  to  rot  and  the  belt  to  slip  on  the  pulleys. 
Robin,  Sadler  &  Haworth,  the  leather  belt  makers  of  Montreal 
and  Toronto,  experimented  considerably  to  ascertain  what  would 
be  the  most  effective  process  to  restore  belts  of  this  kind  and 
place  them  in  condition  so  as  thev  could  be  made  serviceable 
again.  After  many  practical  tests  thev  have  proved  to  themselves 
and  several  owners  of  electric  light  stations  that  the  oil  can  be 
extracted  and  the  belts  made  useful  again  withc>ut  hurting  or 
injuring  either  the  belt,  leather  or  cement  ;  thus  thev  term  them- 
selves as  cleaners  and  repairers  of  old  oily  leadier  belts.  They 
will  be  pleased  to  give  further  information  to  am'  who  are  troubled 
with  bells  of  this  kind. 
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ENGINE  REGULATION  IN  ARC  LIGHTING. 

Xo  the  Editor  of  the  Canadian  Electrical  News. 

Sir, — While  regularity  of  engine  and  dynamo  speeds 
is  a  generally  recognized  necessity  for  incandescent 
electric  lighting  systems,  I  have  been  told,  and  have 
also  read  that  for  arc  lighting  such  accuracy  of  speed 
wa.s  not  required. 

I  will,  by  an  experiment  try  to  prove  that  this  is  not 
so.  The  resistance  of  an  electric  arc  varies  continually. 
Place  a  single  arc  lamp  in  circuit  and  watch  the  ammeter 
needle ;  it  will  be  found  to  vary  through  a  large  range, 
and  will  seldom  if  ever  be  at  rest.  Of  course  if  the 
carbon  is  not  a  good  one,  this  will  be  much  more 
noticeable,  and  at  each  sputter  of  the  lamp  the  ammeter 
will  jump. 

When  there  are  a  number  of  lamps  in  series,  a  little 
overteeding  or  a  little  underfeeding  of  the  carbons  may 
considerably  alter  the  resistance,  and,  unless  there  be  a 
reserve  of  power  and  a  good  governor,  the  result  will  be 
unsatisfactory.  If  a  little  overfeeding  take  place,  the 
resistance  will  be  diminished,  the  quantity  ot  current 
flowing  will  be  increased  and  more  load  thrown  on  the 
engine.  If  the  latter  be  properly  governed,  its  speed 
will  be  kept  constant,  and  the  lamps  will  have  a  chance 
of  recovering  themselves ;  but  if,  on  the  contrary,  the 
speed  should  fall  off,  the  lamps  will  get  worse  and  worse. 
This  proves  also  that  well  regulated  lamps  greatly 
affect  the  system  for  the  better. 

Very  truly  yours, 

Observer. 


SPARKS. 

Stratford,  Ont.,  is  to  have  an  electric  system  of  fire  alarm. 
There  is  a  movement  on  foot  at  Bothvvell,  Ont.,  for  electric 
lighting- 

The  Kamloops,  B.  C,  Electric  Light  Company  has  gone  out  of 
business. 

The  Light,  Heat  &  Power  Company,  of  Newmarket,  Out.,  are 
said  to  have  assigned. 

Preparations  are  being  made  for  the  installation  of  an  electric 
light  plant  at  Digby,  N.  S. 

The  Vernon  &  Nelson,  B.C.,  Telephone  Company  are  applying 
for  amendments  to  their  charter. 

A  company  has  been  formed  at  Brantford,  Ont.,  to  manufacture 
the  Callender  automatic  telephone. 

The  South  Essex  Electric  Railway  Co.  is  applying  to  the  On- 
tario Legislature  for  incorporation. 

The  electric  light  plant  at  Drummondville,  Ont.,  has  been  put 
in  operation.    Fifty  arc  lights  are  used. 

Mr.  H.  A.  Connell,  of  Woodstock,  N.  B.,  has  added  an  arc 
light  system  to  his  electric  light  plant. 

The  city  of  Kingston,  Ont.,  is  considering  the  question  of  muni- 
cipal ownership  of  its  electric  light  plant. 

Thornbury  is  to  have  incandescent  light.  The  Canadian  Gen- 
eral Electric  Co.  aro  supplying  the  apparatus. 

The  Lincoln  Radial  Railway  Company's  bill  has  been  passed 
by  the  Private  Bills  Committee  of  the  Ontario  Legislature. 

The  Drummondsville  Electric  Light  Co.,  of  Drummondsville, 
Que.,  are  installing  a  60  kilowatt  Canadian  General  alternator. 

The  Ottawa  Electric  Railway  Company  have  completed  their 
new  car  shed,  and  now  have  extra  accommodation  for  36  cars. 

The  Columbia  Telephone-Telegraph  Co.  is  applying  for  incor- 
poration, to  operate  between  Rossland  and  Boundary  Falls,  B.  C. 

The  City  Council  of  St.  Thomas,  Ont.,  has  given  the  first  read- 
ing to  the  by-law  to  raise  $50,000  for  a  municipal  electric  lighting 
plant. 

The  Canadian  General  Electric  Company  have  now  600  men  at 
work  at  their  shops,  and  are  working  over  time  to  catch  up  with 
orders. 

The  Trenton  Electric  Co.  has  obtained  supplementary  letters 
patent  to  extend  operations  to  Belleville  and  the  township  of 
Thurlow. 

A  donation  of  several  hundred  books  from  the  British  Museum 
has  recently  been  made  to  the  library  of  the  McGill  University, 
Montreal. 

Mr.  G.  E.  Smith,  of  Montreal,  has  invented  a  machine  for 
curving  railway  rails,  by  which  any  degree  of  curve  required  may 
be  obtained. 

The  street  railway  at  St.  Thomas,  Ont.,  was  offered  for  sale  by 
auction  on  the  20th  of  March.  The  highest  bid  was  $11,400,  and 
it  was  withdrawn. 

A  bill  has  received  its  second  reading  in  the  British  Columbia 
Legislature  to  incorporate  the  Alberni  Water,  Electric  and  Tele- 
phone Co.,  of  Alberni. 

The  Beaverlon  Electric  Light  Co.  have  recently  purchased  an 
100  h.p.  tandem  compound  condensing  Wheelock  engine,  steel 
boiler  and  connections. 


E.  Leonard  &  Sons,  of  London,  have  purchased  the  electric 
light  plant  of  the  Grand  Central  Hotel  at  St.  Thomas,  for  $520. 
The  plant  originally  cost  $2,500. 

The  Yarmouth,  N.  S.,  Telephone  Company  is  stringing  wires 
for  the  use  of  the  Coast  Railway  Company,  which  will  be  operated 
by  telephone  instead  of  telegraph. 

Mr.  Higman,  chief  of  the  Electric  Light  Inspection  Department 
at  Ottawa,  is  fitting  up  a  very  commodious  testing  room  with 
Kelvin  batteries  for  standardizing. 

Haley  Bros.  &  Co.,  of  St.  John,  N.  B.,  are  having  a  50-light 
incandescent  dynamo  installetl  in  their  factory.  James  Hunter, 
electrician,  is  superintending  the  work. 

Robert  Henry,  late  manager  of  the  Brantford  Electric  and 
Power  Co.,  has  entered  a  claim  against  the  defunct  concern  for 
$3,000  for  his  services  for  three  years. 

Arrangements  are  reported  to  be  in  progress  by  which  an  im- 
portant electrical  plant  will  shortly  be  established  in  Western 
Australia  to  supply  motive  power  to  the  gold  fields. 

Mr.  Hugh  Thompson,  of  Waterdown,  is  endeavoring  to  induce 
the  Hamilton  Radial  Railway  Company  to  extend  its  line  beyond 
Burlington,  through  Waterdown  to  Guelph. 

The  Canadian  General  Electric  Co.  are  erecting  at  their  works 
at  Peterboro  a  new  building,  in  which  will  be  carried  on  the  con- 
struction, setting  up  and  finishing  of  street  cars. 

The  Hydraulic  Power  Co.,  of  St.  Hyacinthe,  having  found  that 
the  water  failed  them  at  certain  seasons,  recently  purchased  two 
Wheelock  condensing  engines  and  boilers  to  develop  450  h.p. 

The  electric  light  company  at  Vancouver,  B.  C,  has  offered  to 
continue  to  supply  lights  at  31  cents  per  lamp.  New  Westminster, 
owning  its  own  plant,  has  raised  the  rate  from  25  to  35  cents  per 
night. 

The. Street  Railway,  Heat  &  Power  Co.,  of  Moncton,  N.  B.,  is 
being  organized  to  construct  a  street  railway  in  that  town.  The 
capital  stock  is  $100,000.  It  is  hoped  to  commence  work  this 
spring. 

Mr.  R.  Leslie,  of  Toronto  Junction,  is  the  inventor  of  a  track 
cleaner,  which  is  reported  to  have  done  satisfactory  service  on 
some  of  the  Toronto  Railway  Company's  lines  during  the  recent 
snowfalls. 

The  city  council  of  Moncton,  N.B.,  will  petition  the  New  Bruns- 
wick Legislature  for  the  cancellation  of  the  charter  of  the  Mon- 
treal Electric  Tramway  Company,  for  failure  to  fulfill  the  condi- 
tions of  the  charter. 

The  Niagara  Navigation  Co.  have  awarded  a  contract  for  a 
300  light  direct-connected  dynamo,  with  engine,  to  the  Canadian 
General  Electric  Co.  The  plant  is  for  the  new  boat  which  is  to 
replace  the  ill-fated  Cibola. 

Work  on  the  three-phase  transmission  plant  between  Trenton 
and  Belleville  is  progressing  favorably.  The  first  of  the  150  kilo- 
watt generators  has  been  shipped  from  the  Canadian  General 
Electric  works  at  Peterboro. 

Mr.  D.  C.  Morency,  civil  engineer.  Port  Levis,  Que.,  has  in- 
vented a  portable  lamp  lighted  by  acetylene  gas,  and  is  now 
making  experitnents  on  the  application  of  the  gas  to  the  lighting 
of  streets  and  houses. 

Mr.  J.  C.  Guay  and  Joseph  Gagnon,  representing  the  Chicou- 
timi  Electric  Co.,  of  Chicoutimi,  Que.,  are  negotiating  with  the 
town  council  for  the  construction  of  an  electric  railway  between 
St.  Alphonse  and  Chicoutimi. 

Mr.  D.  Budge,  superintendent  of  the  Halifax  and  Bermuda 
Cable  Company,  is  urging  the  granting  by  the  Dominion  Govern- 
ment of  a  subsidy  to  enable  his  company  to  extend  their  present 
cables  from  Bermuda  to  Jamaica. 

At  a  recent  examination  of  St.  John,  N.  B.,  the  following  were 
granted  marine  engineers'  certificates  :  J.  F.  Williamson,  of  St. 
John,  second  class  ;  G.  W.  Cowie,  of  Miramichi,  third  class  ; 
James  Henderson,  s.  s.,  Prince  Rupert,  fourth  class. 

A  deputation  from  Peterboro',  Ont.,  recently  waited  on  the 
Minister  of  Railways  and  Canals  to  secure  control  of  the  power  of 
one  of  the  dams  on  the  river  above  Nassau,  the  power  to  be 
utilized  in  the  plan  for  the  electric  lighting  of  the  town. 

Messrs.  Duncan  Scott  and  James  Wilson,  representing  a  New 
York  syndicate,  were  recently  in  Ottawa  in  quest  of  Canadian 
mica.  They  are  said  to  have  stated  that  Canadian  mica  of  the 
Ottawa  radius,  amber  quality,  is  the  best  in  the  market. 

The  officers  of  the  Hamilton  Radial  Railway  Company  are  : 
Messrs.  Alex.  Turner,  president  ;  Thos.  Leather,  Vice-president  ; 
W.  W.  Osborne,  secretary  ;  W.  A.  Wood,  treasurer  ;  directors, 
A.  Zimmerman,  George  Lynch  Staunton  and  John  Moodie. 

An  electric  ice-cutting  machine  is  being  used  with  much  success 
at  Sunapee,  N.  H.  It  consists  of  a  circular  saw,  which  the  opera- 
tor is  able  to  raise  and  lower  at  will.  The  other  day  the  machine 
cut  sixty-five  feet  of  ice  to  a  depth  of  nine  inches  in  seventy-five 
seconds. 

A  meeting  of  the  directors  of  the  Brockville  Electric  Street 
Railway  Company  was  held  recently,  at  which  the  agreement 
with  the  town  was  ratified.  Work  is  to  be  commenced  not  later 
than  1st  May,  1897,  one  mile  to  be  completed  within  a  year  from 
that  date. 

The  T.  Eaton  Co.,  Toronto,  are  putting  in  two  Robb  Armstrong 
engines  to  run  their  blowers,  which  operate  the  cash  system. 
The  engines  and  blowers  will  be  direct  connected.  A  Northey 
compoimd  duplex  pinnp  of  2,000,000  gallons  capacity  will  be  in- 
stalled shortly,  and  the  1,000,000  pump  at  present  in  use  will  be 
used  in  emergencies. 
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SPARKS. 

In  the  Dominion  Railway  Committee  it  has  been  announced 
that  all  electric  railways  in  Ontario  of  a  purely  provincial 
character  must  be  brought  under  the  work  ing  of  the  general 
Electric  Railway  Act  of  the  province. 

An  action  was  recently  entered  by  Miss  Brennan  against  the 
Montreal  Street  Railway  Company  claiming  $2,000  damages  for 
injuries  sustained  by  being  struck  by  an  eleclric  car.  The  court 
found  no  evidence  of  negligence  on  the  part  of  the  company  or  its 
servants,  and  the  a-Uion  was  dismissed. 

The  Lachine  Rapids  Hydraulic  Company  have  invited  offers 
for  the  supply  of  generators  for  the  transmission  of  16,000  horse 
power.  The  contracts  for  the  water  wheels  and  machinery  have 
been  closed,  and  before  the  close  of  the  year  the  company  hope 
to  be  in  a  position  to  supply  power. 

The  city  of  Winnipeg,  Man.,  has  under  consideration  the  ques- 
tion of  street  lighting.  The  City  Solicitor  has  been  instructed  to 
prepare  two  by-laws  for  submission  to  the  ratepayers,  one  for  the 
construction  b)-  the  city  of  a  gas  light  plant,  and  the  other  for  the 
construction  of  an  electric  light  plant. 

The  Supreme  Court  of  Ottawa  has  dismissed  the  appeal  of  the 
city  of  Vancouver.  This  upsets  the  by-law  passed  by  the  rate- 
payers in  1894,  authot-izing  a  civic  electric  lighting  plant.  The 
council  has  now  passed  a  by-law  providing  for  the  lighting  of  the 
city  by  the  Western  Electric  Company. 

A  French  mining  engineer  is  said  to  be  preparing  plans  for  an 
electric  elevator  to  the  top  of  Mount  Blanc.  A  horizontal  tunnel 
is  to  be  bored,  and  from  there  to  the  top  the  ascent  is  to  be  made 
by  electric  elevators  in  a  vertical  shaft  one  and  a  half  miles  high. 
The  time  for  the  ascent  is  reckoned  at  30  minutes. 

The  T.  Eaton  Co.  have  awarded  the  contract  for  two  130  kilo- 
watt direct-connected  generators  to  the  Canadian  General  Elec- 
tric Co.  This,  with  the  75  kilowatt  C.G.E.  machine  installed  last 
fall,  gives  a  capacity  of  335  kilowatts,  or  nearly  6,000  i6  c.p. 
lamps — by  long  odds  the  largest  isolated  plant  in  Canada. 

The  town  of  Newmarket,  Ont.,  has  decided  to  submit  a  by-law 
to  the  ratepayers  authorizing  the  purchase  of  an  electric  light 
plant.  The  cost  of  plant  will  be  $8,000,  and  is  estimated  to  afford 
twice  the  lighting  capacity  heretofore  given,  at  a  saving  of  $200 
a  year.    The  dynamos  will  be  run  by  steam  power. 

An  electric  street  railway  franchise  for  thirty  years  has  been 
granted  by  the  town  of  Sherbrooks,  Que.,  to  a  New  York  syndi- 
cate. At  the  end  of  that  time  the  town  will  be  given  the  privilege 
of  purchasing  the  road.  Preliminary  arrangements  for  construc- 
tion have  been  completed,  and  work  will  shortly  be  commenced. 

Application  is  being  made  to  the  New  Brunswick  Legislature 
by  J.  T.  Allan  Diblee,  Julius  T.  Garden  and  J.  N.  W.  Winslow, 
for  incorporatiou  of  the  Woodstock  Electric  Railway,  Light  and 
Power  Company,  of  Woodstock,  N.  B.  The  object  of  the  com- 
pany is  to  generate  electricity  for  the  purpose  of  supplying  power 
and  light. 

A  committee  of  the  city  council  of  St.  Catharines,  Ont.,  has  re- 
ported on  the  question  of  street  lighting.  While  stating  that  a 
saving  could  be  effected  by  the  purchase  of  an  electric  light  plant, 
it  is  recommended  that  tenders  be  called  for  lighting  for  two 
years,  in  order  to  ascertain  the  cost  of  light  supplied  by  a  private 
company. 

The  Legislative  Railway  Committee  have  passed  the  Hamilton 
Electric  Radial  Railway  bill  without  any  amendments.  The  com- 
pany is  given  power  to  extend  its  Hamilton  and  Brantford  branch 
to  Woodstock.  Toronto  objected  to  the  proposition  to  have  the 
Hamilton  and  Mimico  branch  extended  to  Toronto  and  the  clause 
was  struck  out. 

The  T.  Eaton  Co.,  Toronto,  witli  the  object  of  economizing 
space,  are  substituting  for  their  large  Wheelock  engines  two  of 
the  new  Ideal  type  of  high-speed  engines,  manufactured  by  the 
Goldie  &  McCulloch  Co.,  of  Gait,  to  which  will  be  direct-con- 
nected two  C.G.E.  multipolar  dynamos,  generating  current  for 
lighting  the  establishment. 

A  company  in  Cleveland,  Ohio,  is  said  to  be  organizing  a  com- 
pany to  operate  horseless  carriages  in  that  city.  It  is  the  inten- 
tion to  have  the  line  in  operation  by  June,  and  to  charge  2]^  cents 
fare.  The  carriages  will  have  a  capacity  for  twelve  persons 
seated  and  eight  standing.  An  ordinary  hack  license  is  believed 
to  be  the  only  fee  required  for  a  permit  to  operate. 

Hon.  E.  H.  Bronson  has  introduced  a  bill  in  the  Ontario  Legis- 
lature respecting  street  railways.  The  bill  gives  po\i)er  to  elec- 
tric railway  companies  to  acquire  parks,  requires  them  to  take 
reasonable  measures  to  protect  water  pipes,  etc.,  against  damage 
by  escaping  electricity,  and  provides  that  the  tolls  shall  be  so 
fixed  as  not  to  exceed  $8  on  every  hundred  dollars  of  paid  up 
capital. 

The  New  Westminster  &  Burrard  Inlet  Telephone  Co.  have  ac- 
quired the  telegraph  line  between  New  Westminster  and  Langley, 
Aldergrove,  Matsqui  and  Chilliwack,  which  formerly  has  been 
under  the  control  of  the  C.P. R.  As  soon  as  practicable  the  offices 
will  be  equipped  with  long  distanace  telephone  instruments,  and 
become  directly  connected  with  the  local  exchanges  at  New 
Westminster  and  Vancouver. 

While  experimenting  at  Quebec  on  the  manufacture  of  acetylene 
gas  in  order  to  reduce  its  cost  as  a  luminary,  an  explosion  oc- 
curred by  which  Arsene  Consigny  was  killed  and  his  brother, 
Nicholas,  seriously  injured.  They  had  loaded  a  six  inch  iron  pipe 
with  gas  fluid,  and  placed  the  pipe  in  a  tub  of  water,  when  it  was 
found  to  be  leaking,  and  without  paying  any  attention  to  the 
gauge,  they  lifted  the  pipe  for  the  purpose  of  locating  the 
trouble,  when  the  explosion  took  place. 


The  CosiTiopolitan  Magazine  has  offered  prizes  amounting  to 
$3,000  for  horseless  carriages  making  the  best  records  and  show- 
ing tlie  most  good  qualities  in  a  trip  between  its  New  York  city 
office  and  its  publishing  plant  at  Irvington-on-Hudson. 

The  Lachine  Rapids  Hydraulic  and  Land  Co.,  of  Montreal,  have 
elected  the  following  officers  for  the  ensuing  year  :  President,  Mr. 
G.  B.  Burland  ;  vice-president,  Mr.  Thos.  Pringle  ;  managing  di- 
rector, Mr.  W.  McLea  Walbank  ;  acting  secretary-treasurer,  Mr. 
Jeffrey  H.  Burland. 

Mr.  G.  T.  Simpson  and  a  number  of  associates  are  said  to  be 
forming  a  company  in  Hamilton  to  supply  electricity  for  incan- 
descent lighting.  It  is  claimed  that  a  large  reduction  in  the  price 
now  paid  for  lighting  will  be  effected.  The  promoters  have  leased 
a  building  on  McNab  street. 

The  present  agreement  of  the  Bell  Telephone  Co.  with  the  city 
of  Toronto,  expires  at  an  early  date,  and  the  company  have  been 
requested  to  make  an  offer  for  a  five  years'  renewal.  If  the  offer 
is  not  satisfactory,  tenders  for  the  privilege  of  establishing  a  tele- 
phone system  will  be  invited. 

The  new  company  which  has  perchased  the  Brantford  electric 
light  plant  and  the  Grand  river  level  property,  have  elected  offi- 
cers as  follows  :  President,  Geo.  H.  Wilkes  ;  vice-president,  Her- 
bert R.  Yates  ;  secretary,  John  McGeary.  These,  with  Messrs. 
B.  W.  Yates  and  A.  J.  Wilkes,  will  be  the  directors.  The  capital 
stock  will  likely  be  increased. 

A  railway  deal  of  considerable  importance  is  said  to  have  been 
closed  recently  in  Montreal,  by  which  a  contract  has  been  awarded 
by  the  Montreal  Park  and  Island  Railway  Company  to  Mr.  Wm. 

G.  Reid,  contiactor,  for  the  construction  of  thirty-five  miles  of 
electric  railway,  including  right  of  way,  ties,  rails,  power  houses, 
car  sheds,  rolling  stock,  electric  appliances,  etc.  The  amount  in- 
volved will  reach  well  up  to  $1,000,000. 

Mr.  John  Shearer,  of  Preston,  closed  a  contract  last  week  for'a 
75  kilowatt  monocyclic  alternator  with  the  Canadian  General 
Electric  Co.  Mr.  Shearer  has  been  operating  a  single-phase  al- 
ternator of  the  C.G.E.  type,  but  has  found  so  much  demand  for 
power  as  to  lead  him  to  look  into  the  question  of  a  suitable  system 
for  supplying  both  light  and  power.  The  monocyclic  is  to  be  in 
operation  by  the  first  of  April  at  the  latest. 

Referring  to  the  application  for  incorporation  under  name  of 
Montreal  Electric  Light  Co.  recently  made  by  L'Tourville,  et  al, 
the  Montreal  Electric  Co.  write:  "The  application  in  question 
was  opposed  by  us  before  the  Legislature  of  the  Province  of  Que- 
bec, owing  to  similarity  of  names,  and  our  opposition  was  sus- 
tained. We  understand  that  the  name  under  which  incorporation 
is  now  being  asked  for  is  "  The  People's  Electric  Light  Co.",  but 
the  concern  is  virtually  the  old  St.  Jean  Baptiste  Electric  Light 
Co.  under  a  new  name.  We  are  the  only  firm  who  have  the  right 
to  use  "  Montreal  Electric,"  and  we  do  not  supply  light  or  power. 

The  annual  meeting  of  the  Toronto  Electric  Light  Co.,  with 
which  was  recently  amalgamated  the  Incandescent  Light  Co., 
was  held  early  in  March,  the  principal  business  being  the  election 
of  the  Board  of  Directors.  The  following  were  elected  :  H.  M. 
Pellatt,  Thos.  Walmsley,  Samuel  Trees,  W.  T.  Murray,  S.  F.  Mc- 
Kinnon,  H.  Blain,  George  A.  Cox,  W.  D.  Matthews,  F.  NichoUs, 

H.  P.  Dwight,  Robert  Jaffray  and  W.  R.  Brock.  At  a  subse- 
quent meeting  the  by-laws  were  amended  to  permit  of  fourteen 
directors,  and  the  names  of  Messrs.  Hugh  Ryan  and  A.  H.  Camp- 
bell were  added  to  the  list. 

The  city  of  Kingston,  Ont.,  has  under  consideration  the  muni- 
cipal control  of  its  electric  light  plant.  Enquiries  have  recently 
been  sent  out  to  a  number  of  towns  regarding  the  cost  of  lighting, 
and  the  information  received  may  be  summarized  as  follows  :  The 
average  of  sixteen  places  in  Canada,  plant  run  by  steam,  by  con- 
tract, is  $82  per  lamp  per  year,  run  all  night,  moon  schedule. 
From  nine  places,  water  power,  by  contract,  the  average  price 
per  lamp  per  year  is  $75.  Sixteen  places  in  the  United  States, 
steam  power,  by  contract,  average  $100  per  lamp  per  year,  show- 
ing a  considerable  increase  over  Canada.  Seven  places  in  the 
United  States  with  water  power,  average  $75  ;  same  as  in  Canada. 
These  returns  appear  to  show  that  the  larger  the  place  the  more 
they  have  to  pay  for  lighting  under  contract,  as  Toronto  and  St. 
John  are  the  only  large  cities  where  the  cost  is  as  low  as  in  the 
smaller  places.  Coming  to  the  places  where  the  municipalities 
own  and  run  their  own  plants,  seven  places  in  Canada  were  heard 
from,  viz.,  Jolliette,  Windsor,  Collingwood,  Picton,  Moncton,  St. 
John  and  Markham.  In  these  places  only  five  appear  to  know 
what  the  cost  is  per  lamp  per  year,  and  of  these  four  are  rather 
indefinite,  while  Windsor  gives  all  the  details  in  a  most  satisfac- 
tory manner.  The  average  of  the  five  is  $66  per  lamp  per  year, 
counting  in  interest  on  investment  and  deterioration.  In  Windsor 
they  have  a  steam  plant  of  1 15  arc  lamps  which  cost  $23,000,  and 
this  costs  them  $6,039  per  year  to  run,  or  $52  per  lamp  per  year, 
or  adding  interest  and  depreciation  at  eight  per  cent.,  makes  $68 
per  lamp  per  year.  Returns  were  received  from  eleven  places  in 
the  United  States  who  own  their  own  plants  and  are  run  by  steam; 
the  average  of  these  places  is  $60  jaer  lamp  per  j'ear,  in  all  cases 
including  interest  and  sinking  fund  on  capital  invested.  From 
three  places  in  the  States  owning  their  own  plant,  run  by  water, 
the  average  is  $46  per  lamp  per  year. 


The  Brantford  Railway  Co.  have  issued  a  handsome  lithographic 
poster  illustrative  of  the  attractions  of  their  new  Mohawk  Park. 

We  are  in  a  receipt  of  the  first  issue  of  "  Home  Study,  "  issued 
by  the  Colliery  Engineer  Co.,  of  Scranton,  Pa.  It  is  aii  element- 
ary monthly  journal  for  students  of  industrial  sciences  and  others 
interested  in  obtaining  a  knowledge  of  electricity,  engineering, 
architecture  and  kindred  subjects. 
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THE  HULL  AND  AYLMER  ELECTRIC 
RAILWAY. 

Arrangements  have  just  been  completed  for  the  con- 
version of  the  Hull  and  Aylmer  branch  of  the  Canadian 
Pacific  Railway  into  an  electric  road,  and  for  its  com- 
plete equipment  for  freight  and  passenger  business. 
This  installation  is  of  peculiar  interest  as  being  the  first 
case  in  Canada  in  which  a  -regular  steam  railway  has 
made  the  change  to  electric  motive  power,  and  the  re- 
sults obtained  in  its  operation  wilKno  doubt  have  a  most 
important  influence  in  determining  similar  action  on  a 
great  many  branch  lines  atj  present  either  entirely  un- 
productive, or  operated  at  a  loss  by  the  Canadian  Pacific 
and  the  Grand  Trunk.*J  iThat  the  fullest  measure  of  suc- 
cess, both  from  the  financial  and  operating  point  ot  view, 
will  be  attained,  is  practically  guaranteed  by  the  results 


road.  The  water-power  at  the  Deschenes  Rapids,  which 
will  furnish  motive  power  for  the  generators,  is  controlled 
by  the  lumbering  firm  of  R.  &  W.  Conroy. 

The  contract  for  the  entire  electrical  equipment  and 
cars  has  been  awarded  to  the  Canadian  General  Electric 
Co.  The  generating  plant  will  consist  of  two  200 
Kilowatt  C.  G.  E.  500  volt  railway  generators  with 
which  will  be  furnished  the  necessary  instruments 
mounted  on  standard  panels  of  enamelled  slate.  The 
waterwheels  will  be  of  the  New  American  type  manu- 
factured by  Kennedy  &  Sons  of  Owen  Sound.  For  the 
express  passenger  service  there  will  be  provided  four 
open  and  four  closed  forty  foot  cars  of  the  C.  G.  E. 
standard  type  mounted  on  Blackwell  double  trucks. 
The  motor  equipment  for  each  car  will  consist  of  two 
C.  G.  E.  1200  motors  with  K  2  controllers  wound  for 


Generator  Room — London  Street  Railway  Power  House. 


which  have  been  made  public  in  the  case  of  the  Metro- 
politan and  Lake  Street  Elevated  Roads  in  Chicago,  the 
Nantasket  Beach  division  of  the  Hartford  and  New 
Haven  R.  R.,  and  the  electric  locomotives  on  the  Balti- 
more and  Ohio,  which  have  for  some  time  past  been 
handling  the  traffic  through  the  Baltimore  tunnel.  An 
unexpected  feature  in  the  latter  case,  considering  the 
somewhat  unfavorable  circumstances,  has  been  their  ad- 
vantage in  economy  over  the  steam  locomotives  as  shown 
by  the  recent  tests,  printed  elsewhere  in  this  issue,  made 
with  the  dynamometer  car  of  the  Pennsylvania  Railway. 
On  the  Hull  and  Aylmer  road,  where  it  is  proposed  to 
utilize  the  magnificent  water  power  of  the  Deschenes 
Rapids  on  the  Ottawa  river,  this  advantage  in  first  cost 
of  motive  power  will  of  course  be  realized  to  the  fullest 
extent,  and  will  in  itself  go  far  to  insure  the  profitable 
outcome  of  the  enterprise. 

The  shareholders  in  the  Hull  Electric  Company  com- 
prise some  of  the  foremost  capitalists  and  business  men 
in  Ottawa,  an  especially  active  interest  in  the  undertak- 
ing being  shown  by  Messrs.  C.  Magee,  President  of  the 
Bank  of  Ottawa  ;  Alexander  Eraser,  the  well-known 
lumberman,  and  E.  Seybold,  secretary  of  the  Company. 
Mr.  J.  Brown,  of  Ottawa,  well  known  in  electrical 
circles,  is  superintendent  and  electrical  engineer  of  the 


high-speed  service.  The*  construction  and  finish 
guaranteed  for  the  cars  are  such  as  to  make  them  a 
model  of  the  car  builder's  art. 

An  interesting  addition  to  the  rolling  stock  of  the  road 
is  the  30  ton  electric  locomotive  with  which  the  large 
freight  business  of  the  line  will  be  handled.  In  general 
appearance  this  locomotive  will  resemble  the  locomotives 
built  by  the  General  Electric  Company  for  the  Baltimore 
&  Ohio  tunnel  service,  though  of  course  of  much 
smaller  capacity.  The  motors  will  be  four  in  number, 
of  fifty  horse  power  capacity  each,  of  the  C.  G.  E.  1200 
type,  provided  with  a  special  controlling  mechanism. 

Work  on  the  bonding  of  the  rails  and  other  changes 
required  to  make  the  road  suitable  for  electrical 
operation  has  already  been  commenced,  and  the  entire 
system  is  expected  to  be  in  operation  by  the  end  of  June. 


Application  will  be  made  to  the  Ontario  LeKislalure  for  incor- 
poration of  the  Chatham  City  and  Suburban  Railway  Company, 
lo  construct  an  electric  railway  throug-h  and  from  the  city  of  Chat- 
ham to  a  point  on  Lake  Erie,  also  through  the  township  of  Dover 
to  Wallaceburg  and  thence  to  Petrolea.  The  capital  stock  of  the 
company  is  placed  at  $200,000,  and  the  promoters  are  John  Mer- 
cer, John  A.  Walker,  E.  Jones  Park,  Sydney  E.  King-,  G.  J.  Leg-- 
g-att  and  George  Rankin. 
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LONDON  STREET  RAILWAY  SYSTEM. 

Some  time  ago  the  directorate  of  the  London  Street 
Railway  Co.  determined  that,  to  keep  abreast  of  the 
times,  and  to  run  on  an  economical  basis,  the  road 
should  be  changed  to  the  electric  system.  Application 
was  made  to  the  city  council  for  the  franchise,  and  after 
much  wrangling  and  the  customary  '*  serious  considera- 
tion," that  body  decided  to  allow  them  to  build  and 
operate  an  electric  street  railway. 

The  officials  of  the  road  are  :   President,  H.  A.  Ever- 


MR.  CHAS.  E.  A.  CARR, 
Manager  London  Street  Railway. 

ett,  Cleveland^;  Vice-President,  E.  W.^Moore,  Cleve- 
land ;  Secretary,  Chas.  Curry,  London  Manager  and 
Treasurer,  Chas.  E.  A.  Carr,  London.  Mr.  Carr  was 
installed  on  the  ist  of  January,  1895,  to  succeed  Mr. 
Brake,  of  Detroit.  We  herewith  present 
a  portrait  of  Mr.  Carr.  He  is  a  young 
man  and  is  to  be  complimented  on  the  suc- 
cess with  which  he  has  pushed  the  work  of 
electrifying  the  road.  He  divided  the 
work  into  four  sections,  with  a  superin- 
tendent over  each,  and  foremen  under 
them.  John  M.  Moore,  architect,  had 
charge  of  the  building  department,  J.  B. 
Mackay,  of  the  track  construction,  W.  J. 
Hillier  of  the  overhead  construction,  and 
Mr.  Ryan  ot  the  mechanical  department. 
Mr.  Ryan,  a  mechanical  engineer  from 
Cleveland,  had  charge  of  the  erection  of 
the  machinery  in  the  power  house.  The 
power  house  is  a  massive  brick  structure 
facing  on  Thames  street,  beside  the  rail- 
road track,  where  a  switch  has  been  put 
in,  and  the  furnaces  can  be  fed  with  coal 
direct  from  the  cars. 

The  boiler  room  contains  six  Bertram 
boilers  of  150  h.p.  each.     The  dynamo 
room  is  equipped  with  three  Armington  & 
Sims  engines  of  150  h.  p.  each,  built  at 
Providence,  R.  L     Room  is  left  for  one 
more  engine.    Each  engine  drives  a  pair 
of  C.G.  E.  railway  generators  of  100  k.w. 
each.     Room  is  left  for  another  pair  of 
generators.     The  condenser  pit  is  in  the 
centre  of  the  dynamo  room,  and  in  it  is  a 
Northey    condenser.     The    pit    and  the 
foundations  of  the  building  are  entirely 
waterproof  above  the  level  of  the  dynamo 
room  floor.     The  best  material  is  used  in 
the    construction   of  the  building.  The 
chimney  is  the  largest  in  the  city.     It  was  designed  by 
Cleveland  engineers  and  is  a  striking  feature.     An  arch 
through  the  bottom   of  the  chimney  leads  from  the 
boiler  room  to  the  dynamo  room.     Opening  off  the 
dynamo  room  is  the  engineer's  room  and  switch-board 
room,   with    a    storey  above   for    storage,   etc.  The 
switch-board  is  of  the  latest  design  and  the  wires  from 


the  machines  run  through  the  floor  into  the  basement, 
then  through  brick  tunnels,  then  up  through  the  floor 
of  the  switch-board  room  to  the  switch-board,  then  out 
to  the  poles.  On  the  property  large  car  barns  will  be 
built  and  also  offices.  Messrs.  McBride  &  Farncombe 
are  the  architects  for  the  car  barns. 

The  rails,  which  were  made  in  Germany,  reached 
London  on  Aug.  28th  last,  and  in  two  weeks  there  were 
2}4  miles  of  track  laid  and  the  cars  running  on  them 
from  the  G.T.  R.  station  on  Richmond  street  to  the  Fair 
grounds  on  Dundas  street,  east.  The  trolley  wire  is  00 
hard  drawn  and  the  feed  wire  is  0000.  The  cars,  built 
by  Patterson  &  Corbin,  St.  Catharines,  are  the  equal  of 
any  in  Canada,  and  surpass  the  new  cars  on  the  Detroit 
street  railway.  They  are  built  on  the  latest  pattern, 
have  large  vestibules  and  a  sliding  door  on  one  side, 
operated  by  the  conductor  from  the  rear  platform.  The 
cars  have  a  capacity  of  38  passengers  and  are  heated  by 
the  Consolidated  Car  Heating  Co.'s  electric  heaters. 
The  seats  are  cane  bottomed. 

Some  800  men  were  engaged  on  construction,  and  all 
the  labor  done  was  by  London  people.  $40,000  has 
been  spent  on  labor  alone,  and  altogether  $400,000  has 
been  expended  up  to  date. 

The  route  furnishes  the  outlying  districts  with  quick 
communication  with  the  business  part  of  the  city. 
Double  tracks  are  laid  on  Dundas  street  its  entire  length, 
and  on  Richmond  street  from  Horton  street  to  the 
C.  P.  R.  depot.  By  the  completion  of  the  bridge  over 
the  Thames  (south  branch)  on  Ridout  street,  a  useful 
belt  line  was  established.  The  belt  line  starts  at  the 
corner  of  Richmond  and  Dundas  streets,  up  Richmond 
to  Central  Ave.,  along  that  to  Adelaide  street  to 
Dundas,  Dundas  west  to  Richmond,  down  Richmond 
to  York,  York  west  to  Wharncliff"e  Rd.,  south  on  that 
road  to  Askin  street,  east  on  Askin  street  to  Wortley 
Rd.,  south  on  Wortley  Rd.  to  Elmwood  Ave.,  Elmwood 
Ave.  east  to  Ridout  street,  Ridout  street  north  across 
bridge  to  Horton  street,  Horton  street  east  to  Rich- 


SwiTCH  Board — London  Strekt  Rau^wav  Power  Hoi  se. 

mond  street,  along  Richmond  street  north  to  the  place 
of  beginning,  the  distance  covered  being  about  7  or  8 
miles.  Another  line  runs  west  from  Aledaide  street  on 
Oxford  to  Richmond  street,  down  Richmond  to  Horton 
street,  east  on  Horton  to  Hamilton  Rd.,  down  Hamilton 
Rd.  to  Rectory  street,  a  distance  of  8  miles.  The  line 
will  be  continued  two  miles  farther  on  Hamilton  Rd.  in 
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the  spring.  Another  line  runs  from  the  Fair  grounds 
on  Dundas  street  east  to  Dundas  street  west,  back  t6 
Ridout  street,  Ridout  to  King  street,  King  to  Richmond 
street,  Richmond  to  Dundas  street,  and  back  east 
again.  This  line  runs  around  the  market.  Eastern 
Dundas  line  will  be  extended  to  Pottersburg  next  sum-, 
mer,  a  distance  of  two  and  a  half  miles.  This  line  con- 
nects at  Dundas  street  west  at  the  bridge  with  the 
London  West  line,  which,  up  to  the  end  of  1895,  was 
operated  by  horses.  London  West  line  runs  on  Dundas 
street  to  Wharncliffe  Rd.,-up  that  to  Oxford  street, 
along  Oxford  to  the  bridge.  A  bridge  will  be  built  at 
this  point  at  some  date  in  the  future  and  another  belt 
line  will  be  completed  by  Oxford  street  to  Richmond. 
Another  line  runs  from  Dundas  street  east  to  Richmond 
street,  up  Richmond  to  St.  James  street,  St.  James  to 
Wellington  street,  up  Wellington  to  Hellmuth  college 
at  the  c\tp  limits  Their  summer  line  leaves  the  belt 
line  on  York  street,  and  follows  the  river  Thames  to 
Springbank,  where  the  city  water  works  are  situated. 
This  line  is  private  property  and  excursions  go  down 
there  every  day  in  the  summer  as  the  place  is  pretty  and 
the  scenery  along  the  river  bank  and  through  Woodland 
cemetery,  thfough  which  the  line  passes,  is  magnificent. 
Many  summer  residences  are  situated  at  Springbank, 
and  the  road  is  a  boon  to  tired  business  men  who  can 
run  down  there  and  spend  their  evenings  with  their 
families.    A  six  minute  service  is  given. 

The  county  council  are  very  obstinate  and  will  not 
grant  the  company  the  privilege  of  building  a  bridge 
on  Dundas  street,  over  the  north  branch  of  the 
Thames  alongside  of  the  county  bridge  and  resting  on 
their  piers.  They  do  not  like  the  company,  as  it  has, 
by  discarding  horse  power,  ruined  (?)  their  market  for 
^rain  and  hay.  It  is  to  be  hoped,  however,  tha,t  they 
will  ultimately  grant  the  company's  request. 

The  London  Electric  Co.  supplied  the  company  with 
power  while  their  power  house  was  being  built,  and, 
notwithstanding  that  fact,  their  earnings  were  350% 
over^the  horse  car  system.  . 

A  sweeper  with  a  C.  G.  E.  No.  1200  motor  cleans  the 
rails  of  snow,  and  the  old  horse  sweeper  is  also  in  use. 
The  Canadian  General  Electric  Co.  equipped  the 
sweeper,  and  the  Toronto  Street  Railway  Co.  built  the 
case  and  broom.  The  company  has  closed  a  contract 
with  the  city  to  sprinkle  the  streets  in  the  dusty  season 
for  $250  per  mile  of  street.  The  streets  will  be 
sprinkled  four  times  a  day.  In  all  probability  the  city 
mails  will  be  transferred  from "  the  post  office  to  the 
branch  offices  by  the  company. 

The  different  lines  reach  to  the  surrounding  suburbs 
and  are  an  invaluable  aid  to  the  laboring  population. 
Connections  are  made  quickly  and  everythfng  is 
running  satisfactorily.  Pottersburg,  a  village  to  the 
east  of  London,  will  be  a  good  feeder,  and  the  company 
will  profit  by  this  extension.  The  earnings  of  the  com- 
pany have  increased  350%  since  the  system  has  become 
electrified.  The  company  is  noted  for  its  kindly  treat- 
ment of  its  employees. 

Patterson  &  Corbin,  of  St.  Catharines,  were  kind 
enough  to  loan  the  company  some  of  their  cars  while 
the  new  ones  were  being  made  ready  at  the  new  car 
barns  on  Dundas  street.  These  barns  were  built  late 
last  fall  and  can  accommodate  10  cars.  The  others 
will  be  stored  in  the  old  horse  car  barns  until  the  new 
barns  are  built.  Between  25  and  30  Patterson  &  Corbin 
cars  traverse  the  22)4  miles  of  road,  and  the  entire 
equipment  of  the  system  in  every  detail  makes  it  one  of 
the  most  up-to-date  and  efficient  on  the  continent. 


Rathbun  Company  of  Deseronto.  A  freight  locomotive 
on  which  the  motive  power  will  consist  of  four  C.  G.  E. 
800  motors  with  special  controllers  will  handle  the 
freight  business  between  the  Mills  and  the  Grand  Trunk 
Railway. 


THE  CORNWALL  ELECTRIC  RAILWAY. 

Messrs.  Hooper  and  Starr,  the  latter  the  well-known 
electrical  engineer  of  Montreal,  have  commenced  work 
on  the  construction  of  an  electric  railway  for  freight  and 
passenger  service  at  Cornwall.  The  contract  for  the 
electric  apparatus,  including  a  200  Kilowatt  generator 
and  ten  C.  G.  E.  800  motors  has  been  awarded  to  the 
Canadian  General  Electric  Co.  The  same  Company 
will  also  furnish  two  closed  motor  cars  of  their  standard 
type,   the  balance  of  the  cars  being  supplied  by  the 


Mr.  A.  J.  Nelles,  ex-president  of  the  Hamilton,  Grimsby  and 
Beamsville  Railway,  has  begun  an  action  against  the  company 
for  $5,000  damages  for  alleged  wrongful  dismissal  and  breach  of 
contract,  and  for  $166.65  balance  of  salary  due  between  ist 
October,  1895,  and  ist  March,  1896. 

Mr.  J.  F.  Hill,  comptroller  of  the  Montreal  street  railway,  re- 
signed his  position  on  March  the  7th.  Mr.  Hill  has  been  connect- 
ed with  the  street  railway  since  1892.  He  spent  the  first  six 
months  with  the  company  in  construction  ;  the  present  system  of 
accounts,  which  has  become  so  widely  known,  being  introduced 
by  him.  During  the  construction  of  the  Canadian  Pacific  Rail- 
way, Mr.  Hill  was  construction  accountant  and  was  actively 
associated  with  Mr.  T.  G.  Shaughnessy,  the  present  vice-presi- 
dent of  the  company.  Before  he  accepted  the  position  of  comp- 
troller of  the  Montreal  street  railway,  he  was  accountant  to  the 
works  department  of  Toronto.  Prior  to  Mr.  Hill's  departure  to 
Chicago,  where  he  has  accepted  a  responsible  position,  the  em- 
ployees of  the  Montreal  Street  Railway  Co.'s  business  offices 
showed  their  affection  for  their  comptroller  by  assembling  in  force 
for  the  purpose  of  presenting  him  with  a  handsome  gold  watch 
and  chain,  the  watch  bearing  the  following  inscription  :  "  Pre- 
sented to  J.  F.  Hill,  Esq.,  by  his  staff  as  a  slight  token  of  their 
esteem  and  regard  upon  his  severing  his  connection  as  comptrol- 
ler of  the  Montreal  street  railwav,  March  14th,  1896."  After  the 
address  had  been  read,  all  who  were  present  sang  "For  He's  a 
Jolly  Good  Fellow,"  under  the  able  leadership  of  Mr.  E.  Lusher. 
Mr.  Hill  has  gained  the  affection  of  all  with  whom  he  has  been  in 
contact  during  his  connection  with  the  company,  and  the  feeling 
of  regret  at  his  leaving  was  plainly  shown  during  the  course  of 
the  proceedings. 

COLLYEK  S  BROCK 

Electrical  Engineers  and 
Contractors .... 


Estimates  Furnished  on  all 
Electric  Installations 


^      Montreal,  Canada 


The  Bell  Telephone  Go'; 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERY  DESCRIPTION  OF 

TELEPHONIC  oTh^er  ELECTRICAL  APPARATUS 

LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HdTEL  ROOM  AND 
FIRE  CALL  BELLS,   ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalogues  mill  be  furnished  on  afiplicaiion. 


Sales  Department  : 

MONTREAL: 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hugh  son  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC: 
Bell  Telephone  Building, 
St.  John  and  Palace  Sireets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 
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SPARKS. 

Additional  cars  have  been  received  for 
the  London  Street  Railway  from  Messrs. 
Patterson  &  Corbin,  of  St.  Catharines. 

The  Trenton  Electric  Co.  has  obtained 
-supplementary  letters  patent  to  extend 
operations  to  Belleville  and  Thurlow  town- 
ship. 

An  electric  franchise  is  held  by  the  St. 
Thomas  Street  Railway  Company,  whose 
privileges  and  assets  are  offered  for  pur- 
chase. 

Application  has  been  made  to  the  Gov- 
ernment for  a  charter  for  the  construction 
of  an  electric  railway  to  connect  Amherst- 
burg-  and  Harrow. 

Wm.  J.  Clarke,  a  telegraph  operator 
employed  at  Jersey  City,  N.Y.,  and  a 
native  of  Kamloops,  B.  C,  committed 
suicide  by  gas  asphyxiation. 

The  Stratford  Board  of  Trade  are  con- 
sidering the  project  for  the  construction  of 
a  steam  or  electric  railway  from  Embro  to 
Stratford,  a  distance  of  seventeen  miles. 

The  City  Council  has  made  claim  against 
the  Wmnipeg  Electric  Railway  Company 
for$i,040  for  damages  owing  to  the  failure 
of  the  company  to  run  cars  on  certain 
streets  as  agreed. 

The  bill  to  incorporate  the  Canadian 
Electric  Railway  Company,  which  pro- 
posed to  construct  an  electric  railway  from 
Windsor  to  Montreal,  has  been  thrown  out 
by  the  Railway  Committee  at  Ottawa. 

The  Montreal  Park  and  Island  Railway 
Company  is  seeking  an  extension  of  time 
until  1901  in  which  to  complete  their  lines. 
Amalgamation  is  also  asked  with  the 
Chateauguay  and  Northern  Railway  Com- 
pany and  the  Jacques  Cartier  Railway 
Company. 

Mr.  John  Patterson,  who  is  promoting 
the  radial  railway  from  Hamilton  via  the 
Beach  to  Burlington,  affirms  that  his  com- 
pany will  have  the  road  in  operation  by 
June  1.  The  money  to  build  it  is  subscrib- 
ed, and  all  arrangements  made  with  the 
exception  of  those  in  Burlington,  which 
will  be  completed  in. a  short  time. 

Hon.  Peter  Mitchell  recently  brought 
action  against  the  Montreal  Street  Railway 
Company  claiming  $15,250  damages,  alleg- 
ing that  from  neglect  of  its  employes  he 
was  seriously  injured  while  alighting  from 
a  car.  After  five  days'  trial,  during  which 
time  much  evidence  was  submitted,  the 
jury  gave  a  verdict  for  the  plaintiff  of  $  i  ,000 
and  costs. 

Stockholders  in  the  Crystal  Beach  Im- 
provement Company  held  a  meeting  at 
Ridgetown,  Ont.,  early  in  March,  and  sub- 
scribed $4,500  for  the  construction  of  the 
Beecher  single  rail  elevated  railway.  Work 
will  be  begun  on  the  new  road  at  once,  and 
if  the  experiment  proves  the  success  antici- 
pated, it  will  be  extended  down  the  beach 
to  Point  Abino,  and  perhaps  to  Niagara 
Falls. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Digestion,  Regulate  the 
Stoinacli,  Liver  and  Bowels,  I'urily 
the  Blood,  and  are  a  Positive  Cure  for 
Constipation,  Sick  Headache,  Bil- 
iousness, and  all  otber  Diseases  arlsinpr 
from  a  disordered  condition  of  the  Liver  and 
Stomach.  They  act  Kently  yet  promptly,  and 
perfect  digestion  follows  their  use. 
ElpansTabules  take  the  place  of  an  Entire 

  Medicine  Chest,  and 

should  be  kept  for  use  In 
every  family. 


At 


Price,  50  Cents  a  bos. 
Druggists,  or  by  mall. 
EIPANS  CHEMICAL  CO., 

10  Speuoe  St.,  New  Yoek. 


St.  John,  N.B.,  has  eleven  and  one-half 
miles  of  electric  railway. 

An  electric  railway  line  is  proposed 
which  will  connect  Vancouver,  B.  C,  wilh 
Steveston,  and  proceeding  up  the  line  of 
I  lie  Eraser  river,  will  take  in  some  twenty 
agricultural  settlements. 

The  electric  light  plant  at  Aylmer,  Ont., 
consisting  of  three  dynamos,  together  with 
circuits  and  street  and  shop  lights,  is 
offered  for  sale  by  tender  by  A.  E.  Haines. 
The  date  limit  is  April  15. 


The  street  railway  company  at  Sarnia, 
Ont.,  have  in  contemplation  the  conversion 
of  the  railway  into  an  electric  road. 

Messrs*  John  N.  Lake  and  M.  Hopkins, 

of  Hamilton,  are  promoting  an  electric 
railway  which  it  is  proposed  to  build  from 
the  head  of  Wentworth  street  southerly  by 
way  of  Hall's  Corners,  York  and  Indiana 
to  Cayuga  or  Dunnville,  with  probably  a 
spur  to  Caledonia.  .Surveyors  have  gone 
over  the  route,  and  report  no  engineering 
difficulties. 


0 


ur  "flcrne"  flutomalic . . . . 
Railway  Goacfi  and  Street  Gar 


GURTfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WOItI-rI>. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  mnrket.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 

Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

> 

mmCHMENI  DIRECT  10  FANS,  BLOWERS,  CENIRIFUGIIL 
m  GEAR,  EIC. 


correspondence  solicited. 


PHELPS  MACHINE  GO. 

EASTMAN,  P.  Q. 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tanderh  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 

ROBB  BNQINBBRINO  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 
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CANADIAN  GENERAL  ELECTRIC  GO 

(LIMITED) 


Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT, 


BRANCH    OFFICES   AND  WARE-ROOMS 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


lin  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENERATOR. 

The  Monocyclic  System 

has  been  estabHshed  by  the  experience  of  the  past  year  to  be  the  only  satisfactory 
system  for  the  distribution  of  

Lig'ht  and  Power 

from  the  same  generator  and  circuit.    We  invite  attention  to  its  superior  mechanical  design 
and  construction  ;  its  absolute  simplicity  in  distribution  as  compared  with  the 
complications  of  the  polyphase  systems  ;  its  perfect  regulation  secured  by 
compounding  to  compensate  for  line  loss  ;  its  freedom  from  unbalancing,  the 
lighting  circuit  being  single-phase  ;  the  perfect  operation  of  our  induction  motors, 
which  require  no  condensers. 
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V. 


CANADIAN  GENERAL  ELECTRIC  CO. 


(LIMITED) 


The  following'  Letters  speak  for  themselves : 


Port  Hope,  Feb'y  27th,  1896. 
Messrs.  Canadian  General  Electric  Co., 

Toronto. 

Dear  Sirs  : — The  75  Kilowatt  Monocyclic  Alternator 
purchased  from  you  was  started  up  on  Sept.  2nd,  1895, 
and  has  since  been  giving-  us  an  uninterrupted  service  of 
160  hours  each  week,  starting  at  four  o'clock  on  Sunday 
afternoon  and  running  till  eight  o'clock  the  following 
Sunday  morning,  without  a  hitch  of  any  kind  whatever. 
We  expect  a  large  increase  to  our  business  from  motor 
service,  and  appreciate  the  excellent  features  of  the 
Monocyclic  system  of  this  combined  light  and  power 
service.  There  is,  of  course,  no  unbalancing,  as  the  lighting 
is  single  phase,  and  the  operation  of  the  motors  does  not  dis- 
turb in  any  way  the  evenness  of  the  lighting.  After  an 
experience  of  six  months  we  feel  warranted  in  saying  that 
we  consider  the  Monocyclic  as  superior  to  any  of  the 
polyphase  systems  which  we  are  acquainted  with,  and 
intend  in  the  near  future  to  duplicate  this  machine. 
Yours  truly, 

R.  A.  CORBETT, 
Pres.  &  Mgr.  Port  Hope  Elec.  Lght  &  Power  Co. 


Parry  Sound,  Feb.  27th,  1896. 
The  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — Having  now  made  a  thorough  trial  of  the 
Monocyclic  system  of  Electrical  distribution  as  supplied 
by  you,  I  have  much  pleasure  in  informing  you  that  it  is 
giving  entire  satisfaction. 

The  machine,  a  75  K.W.,  is  a  beautiful  specimen  of 
dynamo  building,  being  strong  and  compact.  Ventilation 
of  the  armature  is  excellent,  and  the  general  design  of 
that  very  important  part  of  the  machine  is  good.  Elec- 
trically and  mechanically,  I  consider  your  machine  to  be 
superior  to  any  I  have  seen. 

We  have  not  had  occasion,  as  yet,  to  test  the  machine 
on  the  operation  of  motors,  but  speaking  from  the  lighting 
point  of  view,  I  can  fully  endorse  what  you  claim  for  the 
system. 

We  have  700  lights  now  wired  and  expect  to  increase 
to  1,200  before  1897. 

Yours  truly, 

W.  B.  Armstrong, 
Manager  Parry  Sound  Electric  Light  &  Power  Co.,  Ltd. 


Hanover,  Feb.  21,  1896. 
Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — In  answer  to  your  enquiry  as  regards  the 
operation  of  our  Electric  System,  I  beg  to  say  that  we 
have  now  been  running  one  of  your  75  Kilowatt  Monocy- 
clic Dynamos  for  the  past  two  months,  and  it  is  giving 
entire  satisfaction  in  every  respect.  We  have  not  had  the 
slightest  trouble  with  it  in  any  way,  and  although  it  is 
being  operated  about  15  hours  a  day,  it  runs  exceedingly 
cool,  and  requires  practically  no  attention  whatever. 

The  machine  itself  I  regard  as  a  model  of  simplicit)', 
in  fact  to  show  my  confidence  in  the  apparatus  I  have 
placed  the  plant  in  full  charge  of  my  brother,  who,  previous 
to  the  starting  up  of  this  machine,  had  no  experience 
whatever  with  electrical  apparatus  of  any  kind. 

The  perfect  regulation  of  the  Dynamos,  and  the  sim- 


plicity of  the  wiring  are  also  strong  points  which  should 
recommend  the  use  of  this  style  of  apparatus  to  anyone 
contemplating  the  installation  of  an  electric  plant. 

In  conclusion,  I  might  say  that  after  having  decided  upon 
adopting  the  Monocyclic  system,  my  opinion  became 
somewhat  prejudiced  against  its  adoption  hy  representa- 
tions made  by  other  manufacturers,  but  I  now  fail  to  see 
wherein  I  could  have  secured  an)'thing  better  to  that 
installed  by  your  company. 

Yours  very  truly, 

D.  Knechtel 


DuNNVlLLE,  Februan,',  1896. 
Messrs.  Canadian  General  Electric  Co., 

Toronto,  Ont. 

Dear  Sirs  : — We  are  pleased  to  be  able  to  express 
ourselves  as  entirely  satisfied  with  the  Monocyclic  system 
installed  by  you  last  fall.  We  are  now  in  a  position,  hav- 
ing covered  a  considerable  portion  of  the  town  with  our 
lighting  mains,  to  appreciate  the  value  of  the  three-wire 
system  for  secondary  distribution  from  the  transformers, 
and  the  great  advantage  gained  in  simplicity  by  the 
Monocyclic  from  its  being  a  single-phase  system  for  the 
lighting  distribution. 

The  workmanship  and  finish  of  the  dynamo  itself  cer- 
tainly does  credit  to  your  factories,  and  in  operation  it 
has  proved  itself  to  be  exceedingly  simple  and  satisfactory. 

The  commutator  and  brushes  run  without  any  sparking 
whatever,  and  do  not  give  us  a  particle  of  trouble.  We 
feel  fully  justified  in  saying  that  the  Monocyclic  system 
in  operation  has  shown  itself  to  possess  all  the  points  of 
excellence  claimed  for  it  by-  you  at  the  time  when  we 
made  the  selection  for  our  new  plant. 

DuNNViLLE  Electric  Light  Co. 


Mattawa,  Feb.  27th,  1896. 
Messrs.  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — We  are  pleased  to  be  able  to  express 
complete  satisfaction  with  our  Monocyclic  plant,  which 
has  now  been  running  since  27th  Sept.  We  are  especially 
pleased  with  the  ease  with  which  our  former  single-phase 
system  has  been  changed  into  one  suitable  for  the  distri- 
bution of  both  light  and  power.  The  onlj-  change  made 
in  our  case  was  the  installing  of  the  Monocyclic  machine 
in  place  of  our  former  single-phase  alternator,  and  the 
running  of  a  third  wire  to  the  points  where  power  is  to  be 
supplied.  Altogether  the  system  is  admirable,  both  as  to 
simplicity  in  the  wiring,  and  distribution  and  perfect  free- 
dom in  operation  from  any  trouble  or  complication.  We 
are  quite  sure  that  the  Monocyclic  system  will  prove  a 
means  of  increasing  largely  the  revenues  of  alternating 
lighting  stations  by  the  sale  of  power  without  adding  any 
complications  to  their  operation.  You  will  be  pleased  to 
know  that  the  5  h.p.  induction  motor  geared  to  a  triplex 
pump  is  now  in  successful  operation  pumping  water  for 
the  C.P.R.  water  tank.  It  is  certainly  a  very  simple  and 
substantial  piece  of  machinery. 

Yours  truly, 

Mattawa  Electric  Light  &  Power  Co.,  Ltd. 
A.  F.  Hurdman,  Sec'y-Treas. 
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The  Montreal  Street  Railway  Company's 
building-,  corner  Craig  street  and  Place 
d'Armes  Hill,  is  nearing  completion,  after 
having  been  reconstructed  as  a  result  of 
the  unfortunate  collapse.  Mr.  C.  W. 
Henderson,  electrical  contractor,  is  wiring 
and  putting  in  the  electric  light  fittings. 
The  system  adopted  is  the  conduit  one,  the 
conduit  pipes  having'  been  all  laid  in  tV^e 
plaster,  and  the  plastering  work  finished 
before  the  wires  were  put  into  the  pipes. 


Telephones 


1 


THE  , 


Main  Line  and 
Warehouse  .  . 


MUNDERLOH  &  CO. 

./V\ONTREf\L 


OUR  INCANDESCENT 


LAMPS 

ARE  AHEAD  OF  ALL 

Send  us  your  orders  for  Lamps  and  Electric  Supplies 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  finng  to  do  and  enables  you 
to  get  up  steam  in  one-  half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  ik  ASBESTOS  GO. 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO 


Sold  Outright. 
.  .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  I 


Jonn  Siarr,  Son  &  60. 

[Limited. 

2,4,6  DUKE  ST.,  COR.  WIIIER,  Halitax.N.S. 


D 


ODGE  PATENT .  . 
Split  Friction  Cat-Off 

SI. 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 


SI. 

Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 


i         WRITE  FOR  PRICES 

—  Sole  Manufacturers  in  Canada  — 

DODGE  WOOD  SPLIT  PULLEY  CO.    -   Office,  68  King  St.  W.,  TORONTO 


Are  all  Claims  Worthy  of  your  Investigation 


--©ROBERT  GRAM  Am  ®^ 


Ix*on  Foundei^  £l.ncl  IVIixcli  i  nist 

Water  Wheels,  Engines  and  Mill  Machinery  a  Specialty. 

-».THE-«. 


OTTAWA,  ONT. 


STANDARD . . . 
^  WATER  WHEEL 


M' 


ADE  in  sizes  from  6  inches  to  84  inches 
diameter.  Wheel  one  solid  casting. 
84  per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  from  Case. 


Write  for  Estimates,  References  and  Catalogues  of  the  Stand.\rd  Water  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  .Saw  Brazing  Tables  ;  Shears  and  Gummers  ;  also  Surface  Grmder  for  Shingle  Saws. 
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TENDERS  WANTED 


1 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 
The  recognized  medium   for  advertise- 
ments for   '  Tenders,' 


I  CANADIAN  COhTTRACT  RECORD^ 

TORONTO.  c 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec- 
trician of  the  Royal 
I'.lcctric  Co. 


Correspondence 
Solicitetl  


CO.- 


Electrical  .Supplies 
of  all  Description.s. 


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Arc  a  Specialty 
Dynamos  and  Motors  Repaired 


SM  GOLDIE  <fc  m^CaLLOCM  Co 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


,    IIUUW    ■IVIMIIIIU    .llt.X/..l....i.I  ,  Willi 

Fix*e  £(.nd  Burglar  P]?oof  Safes  and  Yauilt  I>oox>s 


^tei^rYaT  atii^n-feron  ^^"^^         ''WHEELOCK"  improved  steam  engine 

^p^^iai  a^^qsTwq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

GALT,  ONTARIO.^  ^ 


.200. 
.300. 
.  500 . 
c.p. 


300 CP.  Packard  Mogul, 
{^/*  burning-  at  2.6  watts  per 
CP.,  consumes   780  watts. 

This  lamp  is  equal  to  18^  16 
CP.  lamps,  which,  burning- at 
3.6  watts  per  c.  P.  efficiency, 
,  will  consume.  .  .  .   1080  watts. 

A  saving  each  hour  of 

  300  watt  hours. 

Or,  at  15  cts.  per  i,ooo  watts, 
a  saving  of   4^  cts. 

If  the  lamps  average  4  hours 
use  daily,  it  means  a  saving- 
in  current  every  month  of 
  $5-40. 


As  a  Packard  Mogul  Lamp 
burned  under  these  conditions 
will  have  an  average  life  of 
about  five  months,  this  means 
a  saving  of  $27.00  in  current 
before  the  lamp  has  to  be  re- 
newed ;  and  last  but  not  least, 
Packard  Moguls  cost  less 
than  the  same  capacitj'  in  16 
CP.  Lamps. 

The  saving  in  current  over 
Low  Candle  Power  Lamps  will 
more  than  pay  for  renewals. 


MANUFACTURERS . . 


Lamps,  Transformers  and 
Electrical  Supplies 


ACKARD  ELECTRIC  CO.,  ltd. 

St.  Catharines,  Ont. 
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MANUFACTURER  AND  CONTRACTOR 

ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


Carbon  Points 


for  all  kinds  of  Arc  Lamps,  including  cored 
and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in  "T) 
Carbon  for  Telegraph,  Telephone  (§)  r"^^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   GOODS   GUflRf\NTEE.D   TO   GIVE,  SflTISFflGTION 


VDLCAMZED  FIBRE  CO.  — — 

so.  ™.™..cT„«eHs  OP  HARD  VDLCAHIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  JSlack  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  E«ST 
Telephone  475. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BA6COCK  6c  WILCOX 

STEAA 

OVE,K  1,600,000  HORSE  POWER  IN  USE. 


HEAD  OFFICE,: 

415  Board  of  Trade  Building,  Montreal. 
WM.  T,  BONNER,  general  agent  for  Canada 


Can.a.d.ia.n.  Sliops  a.t  BelleTrille. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION  


CANADIAN 


I T0  W  W  W  ^0  V 
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LEHRKALNEWS 


Jliimiismi 


I 


1  /XtXD~l^j 


NGINEERING 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VL— No.  5. 


MAY,  1896 


PRICE  10  CENTS 
$1.00  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CQ.,Toronto 

Slow-Speed  Alternating  Current  Generators  for  Light  and  Power. 
Multipolar  Direct  Current  Generators  and  Motors,  J  to  1,500  h.p. 
Walker  Spring  Mounted  Railway  Motors,  25,  30,  50  and  100  h.p. 

IVIanhattan  Arc  Lamps — one  arc  lamp  across  90  to  100  volt  circuit  burns  200  hours 
witli  one  pair  of  solid  carbons,  saving  over  other  arc  lamps  $6  to  $12  per  annum. 

Saves  its  first  cost  per  annum  when  replacing  Incandescent  Lamps 


WAGNER  TRANSFORMERS 


-  -  ELECTRIC  SUPPLIES  -  - 


Prices  Right — Apparatus  the  Best 

Our  Arc  Lamps 

'%^^^^^^^'^i^/^/%>^^  ^  For  Incandescent,  Power,  Street  Railway  and  Arc  Systems, 

A  0  SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market- 
Arc  Lighting  ...           ^  ^  Most  Efficient  and  Durable,  or  NO  SALE 

our  Specialty  J-^^   ThOWSOn  E/ecMC  Co.    WATERFORD,  ONT. 

THE  ROYAL  ELECTRIC  CO. 


s 


MONTREAL,  QUE. 


Wester,i  Office,    TOMONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY    Mf\KERS    FOR    GENTRf^L  STf\TIONS 

i 


TfiE,STf\NDfVRD 
-RLL  COPY 
NONE  EQUf\L 

INCREASE 

STATION  CAPACITY 


Sf^FETY 
EFFICIENCY 
REGULf^TION 

DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum 


CiiNADlflN    EliECTF^ICflLt  HEWS 
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E.  GflRL  BREITMUPT 

CONSULTING 

EleGtrlcal  Engineer 

Assoc.  Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     1  nrpj  111  nuT 
and  Railway  Work  f  DtnLIII,  UH  I  • 

DAVID  A.  STARR 


E 


leetrical  Engineer 
and  Contractop 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


T- 1  "RE,  PROOF 

ROOFINC 

ILLUSTRATED  CATALOGUETTREf: 

METALLIC  ROOFING  (5 

/•MANUFACTURERS.  TORO  NTO 


FIRSTBROOK  BROS. 


TORONTO. 


King  St.  East, 


MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  McLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, .Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Diucstion,  Regulate  the 
Stoiriach,  liiver  and  Bowels,  I'urify 
the  Klood,  and  are  a  Positive  Cure  (or 
Constipation,  Hick  Headache,  UiN 
ioiiHuess,  auU  all  other  Diseases  arisine 
from  a  disordered  condition  of  the  I.iver  and 
Stomach.  They  act  Kently  yet  promptly,  and 
perfect  diptestloa  follows  theiruse. 
Elpans  Tabules  take  the  place  of  an  Entire 

  medicine  Chest,  and 

shoidd  be  kept  for  use  In 
every  family. 


Prire,  ,50  Cents  a  box.  At 

IJniKKlsis,  or  by  mall. 
EtPANfi CHEMICAL  CO 

10  Si'itucE  St.,  Nhw  York. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


mi  F.  piiK  m 

MANUFACTURERS  OF 

ELECTRIC  LIGHT  WIRE, 

Magnet  Wire,  Office  and  Annunciator  Wire, 
Rubber  Covered  Wire,  Lead  Encased  Wire, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  GflBLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Coitlanc/t  Street 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 

  Armatures  Rewound  ?^.l"H^Tcrrnaraspeciaity. 

^^BHHHH^^^^^^H^H       Electric  Supplies  of  all  kinds.       E stimates  cheertully  given. 

Save  Agent's  Commission  by  sending  direct  to 

Geo.  E.  Matthews,  Manager.         C  LEGTRIG  REPAIR  &  GONTRftGTING  GO. 


Late  of  the  Royal  Electric  Co.  L/ 


623  Lagauchetiere  St. ,  MONTREAL. 


S7 


ELEGTRIGftL  GONTRftGTORS 

AND 

MftNUFflGTURERS*  AGENTS 

Tel.  4:^9.     Office:  ^1  Yonge  St.,  TOR-OTXTO,  Ont. 

Canadian  Agents  for  The  Eddy  Electric       A       Estimates  Furnished  for  Wiring  and  Installing  Con^plete 
MT g.  Co.,  of  Windsor,  Conn.  '  Electric  Plants  for  Light  or  Power. 


1 


OoiLj1Lj-^:b]jei  &  brock: 

Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


Mention  the  Canadian  Electrical  News  when  Corresponding-  with  Advertisers. 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 

l^OBB  BNOINBBRING  CO.,  Ltd. 

WM.  McKAY,  Seaforth,  Ont,  Travelling  Agent. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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ur  "flcme"  Automatic .... 
Railway  Goacli  and  Street  Gar 


GURTfllNS 


For  either  open  or  closed  cars — inade  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronf,'er  and  cheaper  than  any  shade  now  upon  the  m  irket.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 

Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturp;rs 


Toronto 


TI16  New  Line  of ... . 

"NEW  AMERICAN"  TURBINES 

Heads  tne  List 


F 


OR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
Steadiness  of  Motion 
Ease  of  Regulation 
Freedom  from  Trouble  of  Any  Kind 
and  is  without  a  rival  for  Electrical  Purposes 


ELECTRICAL  SUPPLIES 

Lamps,  Wires,  Cords,  Switches  and  Fittings  generally. 

  Get  our  prices  before  buying.  

Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 

33,  35,  37  Adelaide  Streerwest     -  TORONTO 


37 


WHEELS  SOLD  IN  1895  WHICH  ARE 
DEVELOPING  OVER  11,000  H.  P. 


High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


w 


m.  Kennedy  &  Sons 

OWEN  SOUND  ONT. 


.200. 
.300. 


c.p 


300  CP.  Packard  Mogi  l, 
burning  at  2.6  watts  per 
CP.,  consumes   780  watts. 

This  lamp  is  equal  to  i8|4f  16 
CP.  lamps,  which,  burning  at 
3.6  watts  per  c.  P.  efficiency, 
will  consume ....   1080  watts. 

A  saving  each  hour  of 

  300  watt  hours. 

Or,  at  15  cts.  per  1,000  watts, 
a  saving  of   4^  cts. 

If  the  lamps  average  4  hours 
use  daily,  it  means  a  saving 
in  current  every  month  of 
  $5-40- 


As  a  Packard  Mogi  l  Lamp 
burned  under  these  conditions 
will  have  an  average  life  of 
about  five  months,  this  means 
a  saving  of  $27.00  in  current 
before  the  lamp  has  to  be  re- 
newed ;  and  last  but  not  least 
Pack.\rd  Moguls  cost  less 
than  the  same  capacity  in  16 
CP.  Lamps. 

The  saving  in  current  over 
Low  Candle  Power  Lamps  will 
more  than  pay  for  renewals. 


MANUFACTURERS  .... 


AT 


Lamps,  Transformers  and 
Electrical  Supplies 


ACKARD  ELECTRIC  CO.,  ltd. 

St.LCatharines,  Ont. 
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Kay  Electric  tUtg.  Co. 

255  James  St.  N.,  HAMILTON,  ONT. 


"We  a.re  prepa.red.  to  f-u.rnisli  

Dynamos  of  any  capacity  for  any  voltaye  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Iransformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  cajiacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR   PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


Ii 


0!  from  1  to  600  Brake 
fiorse  Power,  tor  Electrical 
Industrial  and  other  Dur- 
Doses. 


MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 

JAS.  W.  PYKE  &  CO.,  Montreal,  Que.  XSnrsinVa'^ 

Fa.rtic-u.la-rs  on.  ^application.. 


STEf\N\  PUMPS 


idtjipleix: 

te,i:pi1iE3: 


0 


For  All  Duties 


•  •  •  • 


NORTH-EY  /VIFG.  CO.,  Ltd.,  TORONTO 

The  Uaurle  Engine  Co.,  Monteal 


-SOUE,  AGENTS  FOR  PROVINCE.  OF  QUEB&O- 


C 


Street  Cars 


OUR  SPECIALTY 


PAGGERSON  &.  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT 


W.  N.  LAZIER 

Box  341,  VICTOBIA,  B.  C. 

Pacific  Coast  Agent  lor 

l^eminoton  Maclilne  Co. 

Refngerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Kobb  Engineering  Co.  Economic  Boilers. 
High  Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 


AUL-  WORK  OUARANGEED. 


MUNDERLOH  &  CO. 


IVIontreal 


try  our  station 


VOLTMETERS  *«» 
. . .  AMMETERS 

Hundreds  in  use  in  United  Slates,  England,  Germany, 
France,  Australia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


CANADIAN 

Electrical  News 

AND 

STEAM  ENGINEERING  JOURNAL. 


Vol.  VI.  MAY,  1896  No.  5. 


78 


CA^ADlflrsl    EbECTf^lCflb  NEWS 


May,  1896 


BOILER  EXPLOSION  AT  RIDGETOWN. 

On  the  6th  of  April  a  boiler  exploded  in  the  saw, 
stave  and  heading  mill  of  Watson  Bros.,  at  Ridgetown, 
Ont.,  which  completely  wrecked  the  mill  and  has  thus 
far  resulted  in  the  death  ot  four  persons.  The  accident 
occurred  just  as  the  employees  were  preparing  to  enter 
upon  their  days'  work.  The  fire  had  been  under  the 
boiler  for  some  time,  but  the  machinery  had  only  been 
in  operation  about  a  minute  and  a  half. 

The  boiler  was  a  horizontal  tubular  one,  54  inches 
diameter  and  1 1  feet  6  inches  long,  with  58  tubes  3  in. 
in  diameter,  and  a  dome  20  in.  diam.  and  27  in.  high. 
The  plates  were  iron  and  were  a  little  over  one-quarter 
inch  thick.  The  joints  were  all  single  rivete.d,  the  lap 
of  plates  being  2  in.,  and  the  rivets  were  ^in.  diam.  and 
2  in.  pitch.  Manhole  was  15  in.  by  11  >^  in.  and  had 
a  strengthening  ring  around  it  1 3^  in.  by  ^in.  The 
boiler  was  in  general  good  order  and  fairly  clean  inside. 

After  explosion  there  was  no  evidence  that  the  boiler 
had  been  neglected  or  had  been  carelessly  used.  The 
back  head  had  been  renewed  at  some  time  and  was  in 
very  good  condition,  and  evidently  was  stronger  than 
the  front  head.  The  boiler  had  been  used  at  a  pressure 
of  nearly  90  lbs.  per  sq.  inch,  and  was  supposed  to  be 
quite  safe  for  a  higher  pressure.  It  apparently  gave 
way  first  at  the  manhole,  or  near  to  it,  and  was  split 
open  from  the  top  across  the  boiler.  The  manhole 
cover  was  picked  up  about  60  feet  from  the  original 
position  of  the  boiler,  complete  and  uninjured,'  with 
bridge  and  bolt  attached. 

The  dome  was  thrown  about  600  feet,  and  the  plate 
to  which  dome  had  been  attached  went  about  700  feet 
in  a  different  direction.  The  position  of  the  front  part 
of  shell  and  of  the  back  part  confirm  the  theory  that  the 
boiler  gave  way  first  at  the  upper  part,  as  these  pieces 
were  thrown  in  opposite  directions  and  appear  to  have 
been  turned  end  for  end  in  their  flight. 

A  second  boiler  which  had  no  steam  on  at  the  time 
was  thrown  bodily  over  the  engine  and  badly  ruptured. 

The  violence  of  the  explosion  is  clear  proof  that  there 
was  plenty  of  water  in  the  boiler  at  the  time,  and  the 
back  head  showed  no  sign  of  ever  having  been  over- 
heated. The  quality  of  the  plates  seemed  to  be  common 
boiler  iron,  and  the  most  probable  cause  of  the  explosion 
was  that  the  pressure  carried  was  too  high  for  the 
strength  of  the  shell  at  the  manhole  and  at  base  of  dome. 
The  severe  strain  put  upon  these  parts  had  gradually 
weakened  the  boiler,  so  that  it  gave  way  at  the  ordinary 
working  pressure. 

How  best  to  prevent  similar  accidents  is  a  question 
well  worth  considering.  In  Great  Britain,  where  so 
many  boilers  are  in  use.  Government  inspection  has  been 
carefully  avoided,  but  the  Boiler  Explosions  Act  requires 
the  user  of  a  steam  boiler  to  report  to  the  Government 
every  accident,  no  matter  how  trifling,  and  an  investi- 
gation is  held  and  the  owner  has  to  prove  that  he  was 
using  all  proper  precautions.  Under  this  system  the 
fault  which  led  to  the  accident  is  traced  out  to  the 
maker,  or  seller,  or  user  of  the  boiler,  and  the  blame 
fixed  upon  the  right  person. 

The  coroner's  jury,  in  their  verdict,  stated  that  the 
cause  of  the  explosion  is  unknown,  but  recommended 
that  the  government  make  it  compulsory  to  users  of 
steam  boilers  of  all  kinds  to  have  them  periodically  in- 
spected by  competent  boiler  inspectors. 


HAlVnLTON,  ONT. 

(Correspondence  of  the  Canadian  Elhctrical  News.) 
The  dissenfions  which  arose  at  the  annual  meeting;  of  the  Ham- 
ilton, Grimsby  and  Beamsville  Railway,  and  which  lesulted  in  the 
election  ot  Mr.  T.  W.  Lester  as  president,  have  not  yet  subsided. 
The  ex-prcsideni ,  Mr.  C.  J.  Myles,  has  ag'ain  secured  a  control 
ling  interest,  and  has  reinstated  Mr.  A.J.  Nelles  as  superintendent. 
At  the  adjourned  meeting  of  shareholders,  held  a  fortnight  ago, 
the  Myles  faction  represented  the  majority  of  the  stock.  A 
special  comniiltee  reported  in  favor  of  doubling  the  .stock,  as 
there  was  suffii  ient  surplus  to  do  so  ;  the  report  was  adopted.  A 
motion  by  C.  J.  Myles,  seconded  by  R.  S.  Martin,  that  Mr.  A.  J. 
Nelles  be  reinstated  as  manager  and  superintendent  of  the  road, 
caused  an  animated  discussion  which  lasted  two  hours.  Mr. 
Myles  ;dleged  that  since  the  deposition  of  Mr.  Nelles  as  manager, 
there  had  been  a  decrease  in  the  quantity  of  freight  and  number 
of  passengers.  The  appointment  was  finally  carried  by  a  vote  of 
the  shareholders  present.    It  is  claimed  by  the  supporters  of  the 


Leister  ticket,  however,  that  the  appointment  rests  entirely  in  the 
hands  of  the  directors.  It  is  said  that  an  effort  will  also  be  made 
to  compel  the  resignation  of  Mr.  Adam  Rutherford,  secretary. 
The  profits  of  the  year  amounted  to  $11,143.53.  Beyond  the 
bonded  and  mortgaged  debt,  there  is  a  floating  debt  of  $19,576. 10. 
The  directors  decided  not  to  urge  the  building  of  a  line  to 
Grimsby  Park  and  Beamsville  this  year.  It  is  to  be  hoped  thai 
an  end  will  be  put  to  dissentions  within  the  compan}',  which,  if 
prolonged,  must  seriously  affect  its  prosperity. 

Mr.  Powell,  who  was  until  recently  engaged  as  engineer  by  the 
International  Radial  Railway  Company,  is  maturing  plans  for  the 
construction  of  an  electric  railway  from  Hamilton  to  Guelph, 
Berlin  and  Waterloo.  Charters  have  already  been  granted  for  a 
road  to  connect  these  cities,  and  Mr.  Powell  will  endeavor  to 
secure  one  of  these.  If  unsuccessful,  a  new  charter  will  be 
applied  for.  The  capital,  it  is  said,  will  be  furnished  by  capitalists 
of  Toronto,  Guelph  and  Clevelpnd.  No  bonuses  will  be  asked 
from  the  municipalities. 

If  the  various  schemes  projected  by  Mr.  E.  A.  C.  Pew  were 
successfully  carried  into  completion,  his  name  would  be  handed 
down  to  posterity  as  one  of  the  greatest  promoters  of  electrical 
development  of  the  nineteenth  century.  His  latest  project  is  to 
supply  power  to  the  city  from  the  Welland  river  by  overhead 
conduits,  the  plan  being  to  tap  the  river  about  one  and  one-half 
miles  from  Wellandport  and  build  a  canal,  six  miles  in  length,  to 
run  the  water  at  Jordan,  where  there  is  a  fall  of  322  feet. 

The  Hamilton  Radial  Railway  Company,  of  which  Mr.  Pew  is 
also  the  promoter,  has  been  granted  right  of  way  by  the  City 
Council  on  a  thirty-two  year  franchise,  and  have  commenced  the 
construction  of  the  line  between  the  city  and  Burlington  Beach, 
which  it  is  expected  to  have  completed  by  Dominion  Day.  The 
power  house  will  be  located  at  Burlington,  that  village  being 
almost  midway  between  this  city  and  Oakville.  Tenders  for 
engines  and  power  machinery  have  been  received,  and  the  con- 
tract will  be  awarded  at  an  early  date. 

The  Simpson-Noble  Electric  Light  &  Power  Company,  the  new 
concern  organized  to  supply  electric  light  in  this  city,  turned  on 
the  current  a  fortnight  ago.  The  poles  are  being  erected  on 
private  property,  as  the  company  as  yet  have  not  permission  to 
erect  them  on  the  streets.    The  offices  are  at  103  Macnab  street. 

The  directors  of  the  Hamilton  and  Dundas  Railway  have 
decided  to  convert  the  road  from  steam  to  a  first-class  electric 
line.  The  work  will  occupy  about  two  months,  and  will  probably 
be  commenced  by  the  first  of  July.  A  change  will  also  be  made 
in  the  equipment,  the  ties  having  already  been  contracted  for. 
This  step  meets  with  the  hearty  approval  of  the  citizens,  who  con- 
sider that  the  road  in  its  present  shape  is  not  in  keeping  with 
modern  developments  in  methods  of  railway  construction  and 
operation. 

The  Hamilton  Street  Railway  Company  have  made  application 
to  the  City  Council  for  an  amendment  to  the  by-law  whereby  the 
company  would  not  be  required  to  pay  the  city  such  a  laige 
revenue.  The  matter  has  been  left  in  abeyance  until  an  audit  is 
made  by  the  city  auditors  of  the  company's  books. 

Hamilton,  April  30,  1896. 


C.  P.  R.  TELEGRAPH  STORAGE  BATTERY  PLANT 
AT  OTTAWA. 

Bv  W.  J.  Camf. 

The  Canadian  Pacific  Company's  office  at  Ottawa,  Ont.,  has 
been  equipped  with  storage  battery,  and  the  old  gravity  entirely 
dispensed  with.  As  there  are  some  combinations  different  from 
those  in  use  at  other  points,  a  description  may  prove  of  interest  to 
your  readers. 

The  cells  used  are  those  made  by  the  Electric  Accumulator  Co., 
type  Eg  being  used  for  locals,  and  type  C  3  for  mains.  The 
charging  circuit  varies  from  230  to  250  volts.  The  locals  are  in  3 
banks  of  2  cells  each  ;  No.  3  and  4  being  used  for  the  local  cir- 
cuits in  the  main  office,  and  No.  2  for  supplying  additional  power 
on  quad  locals  when  extended  to  the  Parliament  buildings  office 
(H.  U.).  These  locals  are  charged  through  a  small  motor-gener- 
ator, which  gives  a  voltage  of  6,  with  a  capacity  of  20  amperes 
on  the  generator  side.  The  main  batteries  consist  of  8  banks  of 
40  cells  each,  a  total  of  320.  These  are  charged  in  groups  of  80 
cells  each  directly  from  the  power  circuit,  a  resistance  being  in- 
setted to  bring  the  current  down  to  amperes  ;  or  two  banks 
can  be  charged  simultaneously  at  the  rate  of  zV^,  amperes.  All 
single  wires  are  worked  from  40  cells  positive  or  40  cells  negative. 
These  cells  also  furnish  the  "short  end  "  for  quads.  These  two 
banks  are  arranged  in  duplicate,  one  lot  being  charged  while  the 
other  is  in  use.  As  quad  is  not  worked  during  the  morning  while 
parliament  is  in  session,  and  only  occasionallj^  during  the  Ijalance 
of  the  year,  and  it  is  found  that  sufficient  current  can  be  stored  in 
the  morning  to  last  the  quads  for  the  rest  of  the  day,  the  remain- 
ing 160  cells  are  not  duplicated,  and  can  only  be  charged  while 
the  quads  are  idle.  The  same  applies  to  the  cells  for  the  quad 
legs  battery.  The  total  current  for  quads  is  obtained  from  80  ad- 
ditional cells  on  each  pole.  This  gives  the  "  short  end  "  about  88 
volts  and  the  total  264.  As  the  longest  quad  from  Ottawa  is  to 
Toronto  (256  miles),  this  gives  a  good  working  margin. 

Fig.  I  shows  the  arrangement  of  the  charging  and  discharging 
switches  for  the  mains.  Those  for  tlie  locals  are  the  same. 
These  switches  are  known  as  "double  pole,  double  throw."  The 
dotted  lines  show  the  charging  current  and  the  straight  lines  the 
discharging  circuits.  (Only  one  bank  of  40  cells  is  shown  in  the 
diagram.)  The  charging  is  done,  for  instance,  as  follows:  9  and 
II  arc  charged  for  one-third  of  the  morning,  10  and  12  for  one- 
third,  and  No.  2  local  for  the  balance.    During  the  afternoon  and 
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eveniiiij;  one  clay,  Nos.  5  and  7  ami  No.  3  local  arc*  c  liai  j^cd,  and 
the  next  day  Nos.  6  and  8  and  No.  4  local.  As  so  much  more 
work  is  performed  by  ihesc  cells,  a  much  longer  lime  than  that 
required  for  the  cells  for  quad  working^  is  needed  lo  replace  what 
has  been  taken  out.  All  cells  ;ire  kept  fully  charged,  and  should 
the  power  circuit  give  out,  there  is  always  sufficient  current  stored 
to  work  the  office  for  a  week  oy  ten  days.  The  automatic  circuit 
opener  opens  the  charging  circuit  should  anything  happen  to  the 
power  wires,  and  prevents  the  batteries  discharging  back. 

The  transmitting  circuils  of  ihe  quads  ai  e  a  modification  of  the 
Jones  system  as  used  by  the  Postal  Telegra|ih  Co.,  a  single  pole- 
changer  being  placed  on  the  polar  side,  and  two  of  them  on  the 
neutral  side,  as  shown  in  fig.  2.  Opening  PC  thrc)ws  line  to  P, 
and  closing  PC  throws  line  to  N.  P  gives  positive  currents  only, 
and  N  gives  negative.  N  and  P  are  worked  simultaneously 
closing  N  and  P  gives  the  total  current  to  the  line,  and  opening 
them  gives  only  the  partial  current  of  either  polarity  according  to 
the  position  of  PC.  Each  lead  fic^m  the  quads  to  batteries  has  a 
resistance  of  700  ohms,  made  up  by  two  16  c.p.  ijo  volt  incande- 
scent lamps.  The  leads  from  the  batteries  to  the  single  wires 
pass  through  one  16  c.p.  1 10  volt  lamp  for  each  wire. 

It  is  intended  to  place  storage  for  the  locals  in  the  H.  U.  office 
later,  and  the  systenv  for  working  locals  in  the  main  office  has 
been  designed  with  that  end  in  view — the  only  change  in  the  main 
office  then  being  to  move  No.  2  local  over  to  H.  U.  During 


iulo  quads,  the  same  course  is  followed,  except  thai  switch  S  is 
not  required  on  the  repeater  sets.  To  leg  H.  U.  office  on,  the 
switch  .S  remains  on  the  left  hand  contact,  the  pegs  for  the  send- 
ing and  receiving  sides  are  moved  over  to  the  two  H.  U.  wires 
selected.  The  circuits  now  are  as  follows  :  For  sending — Earth, 
batteries  No.  2  and  3,  switch  .S,  key,  transmitter,  discs,  strip  B, 
H.  U.  soimder,  key,  earth  ;  receiving — earth,  batteries,  relay, 
sounder,  discs,  strip  C,  H.  U.  sounder,  earth.  In  each  case  the 
circuits  have  been  increased  to  40  ohms  plus  the  line  rc^sislance  lo 
H.  U.,  but  at  the  same  time  the  battery  power  has  been  inc:i eased 
so  thai  the  current  is  about  of  the  same  strength  as  before.  In 
practice  we  foimd  that  the  line  resistance  was  so  small  that  it 
could  be  neglected,  and  that  the  two  additional  cells  were  quite 
sufficient. 

The  Milliken-Hicks  repeaters  are  connected  up  in  a  different 
manner  from  that  in  use  at  any  other  place.  The  governor  circuit 
is  (when  closed)  in  multiple  with  the  coils  of  the  transmitter.  This 
appears  to  give  much  better  results  than  when  it  is  a  distinct  cir- 
cuit. By  connecting  the  jacks  of  two  half  sets  together  through 
a  double-ended  cord  they  can  be  used  as  ordinarv  single  line  re- 
peaters. 

At  H.  U.  there  are  two  complete  sets  of  single  line  repeaters, 
a  spring  jack  main  line  switch,  and  12  single  sets.  Six  of  the 
spaces  allotted  to  the  single  sets  are  arranged  with  three  point 
switches  and  additional  sounders  sc5  that  they  can  be  used  as  quad 
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session  of  parliament  it  is  preferable  to  have  all  wires  end  at  H. 
U.  Instead  of  connecting  loops  to  wedges  at  the  main^office  as 
is  usual,  all  H.  U.  wires  are  connected  with  the  upright  bars  in 
the  main  switch,  and  the  single  lines  pegged  through,  making 
the  main  office  a  way  one  for  the  time  being.  Two  wires  are 
used  for  battery  leads  to  H.  L'.,  one  for  each  pole.  Owing  to 
limited  space  in  H.  U.,  all  quads,  etc.,  are  placed  in  the  main  office 
and  the  locals  extended  to  H.  U.  as  required.  In  the  main  office 
there  are  three  quads  and  six  half  Milliken  repeaters,  which  are 
all  connected  to  jacks  as  shown  in  fig.  3. 

The  arrangement  of  the  locals  is  fully  shown  in  fig.  3.  All 
sounders,  transmitters,  etc.,  are  wound  to  20  ohms.  Normall)- 
the  small  3  point  switch  (which  is  placed  on  the  operating  tables) 
is  urned  to  the  left, ^  and  each  sending  and  receiving  circuit  of 
thteq  uads  are  pegged  to  the  upright  strip  marked  R  in  the  main 
swivcVi.  The  receiving  circuit  can  be  traced  as  follows  :  Bat- 
tery No.  3  (positive),  relay  armature,  sounder,  disc,  strip  R,  to 
negative  pole  of  batter)'  No.  3.  The  leg  from  sounder  through 
jack,  being  open  at  switch  S,  remains  "  (lead."  The  sending  cir- 
cuit is  as  follows  :  Positive  of  battery  No.  3,  switch  S,  ke)-, 
transmitter,  disc  strip  R,  to  negative  pole  of  battery  No.  3. 
There  being  no  earth  on  either  circuit  except  on  the  negative 
pole  of  battery  No.  2,  that  battery  is  not  drawn  on  for  any  cur- 
rent. To  work  as  repeaters  the  switch  S  on  each  set  is  turned 
to  the  right,  and  a  double-ended  cord  connects  the  top  of  one 
jack  with  the  bottOTii  of  the  other,  and  vice  versa.  Although 
only  one-half  quad  is  shown,  the  circuits  can  be  readily  followed. 
For  instance,  starting  with  No.  i  set,  battery,  relay  armature, 
jack  (top)  cord  and  wedges,  bottom  of  jack  for  second  set,  switch 
S  on  No.  2  set,  key,  transmitter,  disc,  strip  R,  to  negative  pole 
of  battery.  Starting  from  No.  2  set  a  similar  course  is  followed. 
The  leg  through  sounder  is  not  disturbed,  and  that  circuit  is  the 
same  as  for  ordinary  working.  It  may  be  noted  that  each  cir- 
cuit has  only  a  resistance  of  20  ohms.     To  work  single  lines 


legs.  There  are  .also  a  couple  of  ingenious  arrangements  that  are 
very  convenient,  and  which  I  do  not  remember  to  have',  seen  de- 
scribed before.  They  were  put  in  by  Mr.  Bott,  the  Ottawa  man- 
ager. One  is  to  connect  the  legs  of  two  half  quads  so  that  one 
operator  is  able  to  send  simultaneously  in  both  directions  ;  this  is 
shown  in  fig.  4  ;  for  the  other  ends  of  these  circuits  see  fig.  3. 
The  two  point  switch  connects  the  two  sets  together,  one  key  is 
left  open,  and  the  operator  sends  on  the  other.  These  sets  are 
placed  side  by  side,  and  the  operator  is  able  to  hear-  the  breaks 
on  the  receiving  sounders.  Of  course  the  breaks  do  not  carry 
through,  but  it  is  not  necessary  that  they  should  do  so.  The  other 
arrangement  is  to  work  a  single  line  into  a  half  quad,  and  is  so 
clearly  shown  in  fig.  5  that  it  is  not  necessary  10  describe  it. 


The  shareholders  of  the  London  Street  Railway  Company  will 
hold  a  special  meeting  on  the  21st  of  May  lo  authorize  an 
increase  of  the  capital  stock  of  the  Company  lo  the  amount  of 
$750,000  or  less,  and  also  to  authorize  the  issuc^  of  debenlmes  to 
the  same  amount. 

The  Victoria,  B.  C,  Electric  Railway  and  Lighting  Co.'s  prop- 
erty and  franchise  was  offered  for  sale  by  auction,  on  the  10th 
inst.,  by  order  of  the  bondholders.  The  bidding  was  opened  at 
$200,000,  and  went  up  to  $340,000,  when  the  property  was  dis- 
posed of  lo  Mr.  F.  S.  Barnard,  M.  P.,  of  the  Consolidated  Electric 
Railway  Company,  who  represents  an  English  syndicate.  The 
new  owners  will  ccmlinue  to  operate  the  road,  and  will  make  a 
number  of  improvements.  The  property  is  a  yalu.ible  one,  the 
total  mileage  now  in  operation  including  abciut  thirteen  miles  of 
track  and  switches,  with  seventeen  cars  and  t\vc">  trailers.  The 
tramway  company  was  first  incorporated  in  iS8g  under  the  name 
of  the  National  Electric  Tramway  &  Lighting  Co.,  Limited,  and 
in  i8c)4  the  name  was  clringed  lo  the  \"icloiia  Electric  Railway 
Lighting  Co.,  Limited. 
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POWER  STATION  RECORDS. 

The  advantages  to  be  derived  from  keeping  accurate 
records  of  the  working  of  power  plants  are  evidently 
thoroughly  understood  by  the  management  of  the 
Montreal  Street  Railway  Company.  An  examination  of 
the  accompanying  table,  showing  the  results  of  the 
operation  of  the  power  station  of  that  company  for  the 
year  ending  September  30,  last,  will,  no  doubt,  prove 
interesting.  Such  records  are  very  valuable  for  pur- 
poses of  comparison,  and  should  be  kept  by  the  man- 
agers of  all  electric  light  and  railway  power  stations. 
We  would  be  pleased  to  receive,  at  any  time,  similar 
tests  for  publication  in  this  journal. 

The  routes  of  the  Montreal  street  railway  are  laid  out 
on  a  slope  which  rises  gradually  northward  from  the 
river  to  the  base  of  Mount  Royal.  The  north  and 
south  lines,  therefore,  are  on  a  continuous  grade,  but 
the  lines  running  east  and  west  are  comparatively  level, 
About  140  cars  are  in  operation  in  summer,  and  100  in 
winter. 

The  six  engines  used  in  the  power  house  are  of  the 
cross  compound  Corliss  type,  belted  direct  to  the  gener- 
ators. Their  cylinders  are  24  in.  and  48  in.  x  48  in. 
stroke.  They  are  rated  at  600  h.  p.  each,  and  the  state- 
ment shows  that  they  have  averaged  as  high  as  643 


pull  per  ton  throughout  the  system,  which  was  the  most 
severe,  as  might  be  expected,  throughout  the  winter 
months.  The  usual  custom  of  starting  with  the  draw 
bar  pull  as  measured  by  a  dynamo-meter  and  working 
up  to  the  power  station  effort  the  average  draw  pull  has 
been  calculated. 


THE  N.  R  U  A.  CONVENTION* 

The  National  Electric  Light  Association  ot  the  United 
States  will  meet  in  convention  in  New  York  City,  on  the 
5th,  6th  and  7th  inst.  There  will  be  held  in  connection 
with  this  convention  an  electrical  exposition,  illustrative 
of  past  and  present  developments  in  the  applications  of 
electricity.  This  exposition  promises  to  be  most 
complete,  interesting  and  instructive,  and  will  probably 
be  the  means  of  attracting  an  unusually  large  atten- 
dance. 

Following  is  a  partial  list  of  the  papers  to  be  read 
and  discussed  at  this  meeting. 

Single-Phase  Self-Starting  Synchronous  Motors," 
by  F.  H.  Leonard;  Results  Accomplished  in  Dis- 
tribution of  Light  and  power  by  Alternating  Cur- 
rents," by  W.  S.  Emmet;  **  Acetylene  Gas,"  by  Mr. 
Ferguson,  of  the  Chicago  Edison  Company;  Evolu- 
tion of  the  Arc  Lamp,"  by  L.   H.   Rogers;  Steam 
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n  Including  sweeper  and  snow  car  inlleage,  841. 
b  Including  sweeper  and  snow  i;ar  mileage.  2,306. 
L-  Including  sweeper  and  snow  car  mileage.  5,973. 


d  Including  sweeper  and  snow  car  mileage,  11,938. 
e  Including  s^.eeper  and  anow  car  mileage,  1.971. 
f  Engines  running  non-tondenslng  Irom  IHih  10  110th. 


K  Coal.  1,089  IOCS  scrcenlncra,  199  tone  run  or  mine, 
b  Coal,  1.784  i.ons  screenings.  7a  Ions  run  of  mine, 
i  Coal,  1.771  Ions  screenings,  24  tons  run  ol  mine. 


J  CoaJ,  1,029  tons  screenings,  108  tons  run  or  mine. 
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e.  h.  p.  for  an  entire  month.  The  engines  were  built  by 
the  Laurie  Engine  Company,  of  Montreal,  and  are  run 
condensing.  The  boilers,  fifteen  in  number,  are  of  the 
Lancashire  type,  made  in  England,  and  are  rated  at  300 
h.  p.  each.  Two  Green  economizers  are  used,  and  the 
temperature  of  the  feedwater,  when  both  economizers 
are  on,  is  245  to  250  degs.  F.  When  one  economizer 
is  off  for  cleaning  and  repairs,  the  temperature  of  the 
feedwater  drops  to  about  190  degs.  Fah.  The  fluctua- 
tions in  the  amount  of  coal  consumed  per  electrical  horse 
power,  shown  in  the  table,  are  due  largely  to  changes 
in  the  temperature  of  the  feedwater  when  the  economizer 
is  on  or  off. 

The  table  shows  a  great  increase  in  coal  consumption 
per  horse  power  when  the  engines  were  run  non-con- 
densing as  compared  with  condensing,  and  also  that 
screenings  were  used  for  fuel  with  satisfactory  results, 
the  consumption  per  horse  power  being  no  greater  and 
the  cost  much  less.  In  the  column  entitled  "Watts 
per  Ton  Mile,"  the  amount  of  power  used  to  move  a  ton 
one  mile  on  the  system  is  shown.  The  power  used  was 
the  highest  in  November  and  gradually  decreased  until 
May.  Most  of  this  decrease  may  be  attributed  to  better 
weather,  but  a  portion  of  it  is  due  to  improved  control- 
lers being  put  on  the  cars,  and  also  that  less  power  was 
used  for  light  in  summer  than  in  winter. 

The  figures  in  the  last  column  show  the  average  draw 


Boilers,  Their  Equipment  and  Management,"  by  Albert 
A.  Gary  ;  "  Electrolysis,"  by  William  Brophy  ;  "  Evo- 
lution of  Interior  Gonduits,  From  an  Electrical  Stand- 
point," by  Luther  Steiringer  ;  Lecture.  —  "The  Light  of 
the  Future,"  by  D.  McFarlan  Moore.  Topic  — "The 
Desirability  of  a  Standard  Socket,"  discussion  to  be 
opened  by  Alfred  Swan. 

The  sessions  will  be  held  in  one  of  the  large  rooms  in 
the  Industrial  Building,  Lexington  avenue  and  Forty- 
third  street.  The  hotel  headquarters  will  be  the  Murray 
Hill  Hotel,  Park  avenue  and  Forty-first  street,  within 
two  blocks  of  the  convention  hall.  The  hotel  rates  to 
delegates  have  been  fixed  at  $2.00  per  day  and  upward 
on  the  European  plan  ;  $4  and  upward  on  the  American 
plan. 

Canadians  will  doubtless  feel  more  than  ordinary 
interest  in  this  convention  from  the  fact  that  in  all  proba- 
bility Mr.  Frederic  Nicholls,  manager  of  the  Canadian 
General  Electric  Co.,  will  be  the  next  president  of  the 
National  Electric  Light  Association. 


A  .soft  copper  lianimor  makes  an  excellent  tool  with  which  to 
drive  key.s  on  an  engine. 

Eccentrics  for  steam  eng^ines  that  are  made  in  halves  may  easily 
he  procured,  and  where  an  old  one  has  been  split  off  from  a 
crank  shaft,  one  of  them  is  much  more  easily  applied  than  a  whole 
one.  If  well  made  they  sliould  last  as  long  as  when  made  in  one 
piece. 
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BY  THE  WAY. 

As  illustrating  the  many  absurd  arguments  advanced 
by  a  certain  class  of  electric  railway  "  promoters,"  a 
gentleman  named  Beech  has  recently  been  endeavoring 
to  get  capital  subscribed  by  the  farmers  in  the  neighbor- 
hood of  Ridgeway  for  a  single  track  elevated  road  to 
extend  from  Ridgeway  to  Crystal  Beach  on  the  shore 
of  Lake  Erie,  a  distance  of  3  or  4  miles.  Mr.  Beech  is 
an  American  and  is  gifted  with  a  ready  flow  of  language 
of  the  stump  orator  type.  At  a  recent  meeting  of  the 
residents  of  the  locality,  principally  farmers,  he  occupied 
considerable  time  in  expatiating  upon  the  advantages  of 
his  particular  system  over  the  ordinary  trolley  system 
and  stated  among  other  things  that  the  cost  of  opera- 
tion of  the  overhead  single  track  system  would  be  but 
one-tenth  of  that  of  the  ordinary  trolley  road.  A 
gentleman  in  the  audience  acquainted  with  the  subject, 
was  asked  to  make  an  estimate  of  the  cost  per  day  of 
operating  a  trolley  line,  and  he  figured  the  amount  at 
$17.00  per  day.  This  estimate  included  the  salaries  of 
three  men.  This  gentleman  inquired  of  the  "promoter" 
of  the  single  track  scheme  if  he  had  correctly  understood 
him  to  say  that  a  road  built  on  that  system  would  cost 
to  operate  but  one-tenth  of  that  required  for  a  trolley 
road.  Mr.  Beech  promptly  replied  that  that  was  his 
contention.  "Then,"  said  the  gentleman,  "will  you 
kindly  explain  to  the  audience  how  you  propose  to 
operate  the  road  and  pay  three  men's  salaries  out  of  the 
sum  of  $1.75  per  day?  "  This  problem  proved  to  be  a 
trifle  beyond  the  mathematical  ability  of  the  "promot- 
er," and  remained  unanswered.  Strangely  enough 
there  were  persons  present  at  this  meeting  who  would 
not  have  subscribed  towards  the  construction  of  an 
ordinary  trolley  road,  but  were  willing  to  pay  out  their 
good  dollars  for  the  overhead  single  track  scheme. 
The  absurdity  of  going  to  the  expense  of  erecting  an 
overhead  system  for  a  line  designed  to  run  along  a 
country  roadside  does  not  seem  to  have  occurred  to 
the  minds  of  the  people  who  have  been  solicited  to  put 
up  money  for  the  enterprise.  I  understand  that  some 
$3,000  has  been  subscribed  for  the  purpose  of  enabling 
the  "promoter"  to  construct  a  piece  of  track  with 
which  to  illustrate  the  advantages  of  his  system. 
Speaking  of  the  peculiarities  of  "promoters,"  I  am  in- 
formed that  one  of  the  most  active  individuals  in  this 
line  in  Canada  is  making  a  handsome  income  out  of  the 
business.  His  method  is  to  project  an  electric  railway 
and  induce  municipalities  along  the  route  to  sub- 
scribe say  $500  apiece  for  what  he  is  pleased  to  term 
"  preliminary  expenses."  He  frankly  tells  them  that  in 
the  event  of  the  scheme  proving  unsuccessful  they  need 
not  expect  to  get  their  money  back,  and  it  is  hinted 
that  the  money  thus  obtained  never  goes  any  farther 
than  his  own  pocket. 

X     X     X  X 

The  Toronto  Electric  Light  Co.  had  in  their  employ 
at  one  time  a  tall  French  lineman  whose  agility  was 
such  that  he  was  accustomed  to  use  only  one  hand 
when  climbing  a  pole.  At  the  corner  of  King  and 
Yonge  streets  stood  a  pole  requiring  an  additional 
cross-arm  which  this  dexterous  lineman  undertook  to 
carry  up  in  his  disengaged  hand.  When  part  way  up 
the  pole,  the  cross-arm  slipped  from  his  grasp  and 
descended  perpendicularly  upon  the  crown  of  the  silk 
hat  of  a  gentleman  on  the  street,  driving  the  hat  down 
upon  his  shoulders  and  entirely  obscuring  his  face.  He 
struggled  unsuccessfully  to  get  out  of  the  hat  until  the 


Frenchman  came  down  the  pole  and  assisted  in  removing 
it.  The  victim  had  no  sooner  got  his  breath  than  he 
turned  his  attention  to  the  unfortunate  lineman,  and  be- 
stowed on  him  all  the  anethemas  which  his  recollection 
could  muster.  The  victim  took  his  punishment  patiently, 
and  at  its  conclusion  invited  the  gentleman  into  a  hat  store 
near  by  and  bought  him  a  shining  tile  of  the  newest 
pattern,  thereby  metaphorically  heaping  coals  of  fire 
upon  his  head  while  at  the  same  time  getting  rid  of  the 
possibility  of  a  claim  for  damages  against  his  company. 

X     X     X  X 

i  HAPPENED  to  witness  an  amusing  incident  in  the 
office  of  the  G.  N.  W.  Telegraph  Co.  at  Toronto,  not 
long  ago.  A  well-known  business  man  came  in  and 
asked  the  price  of  a  cable  message.  Having  been  given 
the  rate,  he  began  trying  to  get  a  reduction,  advancing 
as  a  reason  for  his  unusual  request  that  he  had  been  a 
good  customer  of  the  Company,  and  like  all  good 
customers  was  entitled  to  some  extra  consideration. 
An  amused  expression  came  into  the  face  of  the  young 
man  behind  the  counter  as  he  remarked,  "  Let  us  see  ! 
you  have  paid  us  for  cable  messages  altogether  about 
twenty  dollars."  "Yes,"  said  the  customer,  and  the 
tone  of  his  voice  implied  that  he  considered  that  a 
pretty  large  sum  and  quite  sufficient  to  justify  his  claim. 
"  You  may  be  surprised  to  learn,"  said  the  polite  young 
man  behind  the  counter,'  "that  out  of  this  twenty 
dollars,  the  percentage  to  which  this  Company  is 
entitled  amounts  to  the  magnificent  sum  of  one  dollar." 
After  this  explanation  the  customer  did  not  see  fit  to 
press  his  claim  further.  The  fact  may  not  be 
widely  known  that  the  cable  companies  get  the  lion's 
share  of  the  money  paid  for  cable  messages,  and  that 
the  telegraph  companies  who  despatch  the  messages 
overland  across  half  a  continent,  receive  but  a  fraction 
of  the  price. 


PERSONAL. 

Mr  T.  Ahearn,  of  the  Ottawa  Electric  Co.,  is  expected  to  re- 
turn this  week  from  his  trip  round  the  world. 

Mr.  James  Ross,  vice-president  of  the  Montreal  Street  Railway 
Co.,  sailed  for  England  on  the-6th  of  April  on  a  pleasure  trip. 

Mr.  S.  J.  Stratton,  of  the  Bell  Telephone  Company,  Hamilton, 
accompanied  by  Mrs.  Stratton,  is  at  present  in  England,  for  the 
benefit  of  Mrs.  Stratton's  health. 

Mr.  E.  B.  Merrill,  formerly  lecturer  in  electricity  at  the  Toronto 
Technical  School  has  recently  accepted  a  position  with  the  J.  H. 
McEwen  Manufacturing- Co.,  of  Ridgway,  Pa. 

Upon  severing  his  connection  with  the  Kingston  Light,  Heat 
and  Power  Company,  Mr.  John  Oldfin  was  presented  by  the  em- 
ployees with  a  beautiful  oak  secretary.  Mr.  Oldfin  had  been  in 
the  employ  of  the  company  for  twenty-nine  years. 

Mr.  O.  Higman,  chief  electrician  of  the  Inland  Revenue  Depart- 
ment, Ottawa,  was  recently  offered  the  position  of  electrical 
engineer  for  the  colony  of  Queensland,  Australia,  at  a  salarj'  of 
$3,000.  The  Dominion  government  offered  to  Mr.  Higman  such 
inducements  to  remain  in  his  present  position,  that  he  declined  the 
foreign  offer. 


TRADE  NOTES. 

Messrs.  Patterson  &  Corbin,  of  St.  Cath.arines,  Ont.,  have  re- 
ceived an  order  for  four  cars  for  the  Hamilton  Radial  Railway 
Compan)'. 

The  attention  of  persons  on  the  lookout  for  a  bargain  in  second- 
hand alternating  machinery  is  directed  to  the  advertisement  of 
Messrs.  Ahearn  &  Soper  in  this  issue. 

In  the  ai  ticle  in  our  .A.pril  issue  referring  to  the  equipment  of 
the  Hull  and  Aylmer  Electric  Railway,  mention  was  omitted  of  the 
fact  that  the  contract  for  trolley,  feed  and  bond  wire,  amounting 
to  some  150,000  lbs.,  had  been  awarded  to  the  Eugene  F.  Philips 
Electrical  Works,  Montreal. 
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QUESTIONS  AND  ANSWERS. 

H.  S.  P.,  Toronto,  writes  :  "  How  many  pounds 
pressure  of  air  will  be  required  to  the  sq.  inch,  taking 
the  full  piston  plate  surface,  to  force  the  rod{i  inch  dia- 
meter) into  dead  cylinder  against  an  air  pressure  of  50 
lbs.  to  the  sq.  inch,  speed  say  i  ft.  in  i  minute.  Would 
it  be  a  pressure  a  little  over  the  difference  in  the  dead 
cylinder  pressure  and  the  pressure  raised  by  the  rod 
displacing  that  amount  of  air?  " 

Answer. — A  pressure  of  i  4/10  lbs.  per  sq.  inch  on 
the  piston  6  in.  diam.  would  just  balance  the  resistance 
of  50  lbs.  per  sq.  inch  on  end  of  rod.  A  pressure  of 
2  lbs.  per  sq.  inch  would  probably  start  it  in  motion, 
and  if  pressure  remains  constant  in  the  dead  cylinder, 
that  pressure  would  be  sufficient  to  do  what  you  require. 


E.  L.  Nash,  Lunenburg,  Nova  Scotia,  writes  : 
"  Do  you  know  of  any  place  where  the  new  style  of  tide 
mill  is  in  successful  use.  I  mean  one  working  on  the 
accompanying  plan.      We  have  a  back   harbor  here 

DYKE. 


DYKF. 


6ATE. 
OUT  LEI 


I^UO  FLATS 


GATE 
INLET 


AAOD  FLATS 


Shore. 


where  the  tide  rises  and  falls  about  six  feet,  and  want 
to  know  if  it  is  feasible  to  build  dykes  and  run  our  elec- 
tric machinery  by  a  tide  mill.  Where  could  I  get  hold 
of  calculations  that  would  enable  me  to  tell  how  much 
would  have  to  be  dyked  in  to  develop  500  horse  power 
continuously  ?  " 

Answer. — It  is  difficult  to  give  a  definite  answer  to 
your  question  without  considerable  more  data  than  you 
give.  On  general  principles,  however,  it  is  doubtful 
if  a  tide  of  only  six  feet  could  be  made  available  within 
the  limits  of  commercial  practicability.  In  the  first 
place  it  would  be  impossible  for  the  power  to  be  devel- 
oped continuously  under  ordinary  circumstances,  as  at 
high  tide,  which  occurs  twice  in  twenty-four  hours  or 
thereabouts,  there  would  be  no  fall  whatever  available, 
and  consequently  no  power.  On  the  contrary,  at  those 
times  the  reservoirs  would  be  filling  up.  From  the 
sketch  you  send,  however,  we  suppose  your  idea  would 
be  to  have  several  reservoirs  and  during  high  tide  to 
empty  from  one  into  another  and  then  from  that  out. 
If  that  plan  were  adopted  you  could  only  figure  on  an 
average  head  of  about  three  feet.  To  produce  500 
horse  power  at  this  head  would  require  two  reservoirs, 
probably  about  3500  feet  square  and  6  feet  deep,  or 
nearly  five  miles  of  dyking,  to  say  nothing  of  the  heavy 
cost  of  machinery  to  produce  power  with  such  a  small 
average  head.  There  are  no  doubt  a  few  tidal  mills  on 
a  small  scale  in  operation,  where  the  power  is  not  re- 
quired continuously,  but  we  do  not  know  of  any  of  the 
importance  or  capacity  of  the  size  you  speak  of.  In 
fact  in  considering  the  matter  of  continuous  power,  and 
considering  the  fluctuation  in  level  which  would  have  to 
be  taken  into  account,  it  is  altogether  probable  that 
the  reservoirs  would  have  to  be  considerably  larger  than 
the  size  given  above  to  obtain  satisfactory  operation. 
It  would  appear  that  the  interest  on  the  first  cost  and 
the  amount  required  for  repair  and  maintenance,  would 
be  infinitely  greater  than  the  cost  of  coal  to  produce 
an  equal  power,  especially  in  the  neighborhood  you 
speak  of. 


"Novice"  writes,  in  reply  to  " Induction's"  enquiry  in 
a  previous  issue  : — This  open  circuit  business  is  the  ter- 
ror of  arc  light  men  as  a  rule.  I  would  like  to  see  the 
matter  discussed  through  the  Electrical  News  and  am 
sure  some  good  would  result  from  such  discussion. 


The  writer  has  had  a  little  experience  in  finding  breaks 
that  could  not  be  located  by  climbing  every  pole  on  the 
circuit,  and  pulling  the  wires,  and  if  your  space  will 
permit,  will  be  pleased  to  explain  his  method.  I  first 
divided  the  circuit  into  sections  with  small  magnet  wire, 
sometimes  running  it  two  blocks  at  a  stretch,  and  found 
that  the  break  was  nearer  the  negative  end  of  dynamo 
than  the  positive.  Then  I  grounded  that  end  of  line  at 
the  dynamo,  being  careful  to  disconnect  the  positive  wire. 
With  the  magneto  bell  I  started  out  and  every  arc  lamp 
I  came  to  on  the  street  I  let  down  and  fastened  one 
wire  of  bell  to  binding  post  of  lamp,  and  the  other  to 
the  ground.  As  long  as  the  bell  would  ring  I  knew 
I  had  farther  to  go.  As  soon  as  the  bell  would  not 
ring  I  knew  I  had  my  break  down  to  close  quarters,  and 
started  back  towards  the  last  place  where  the  bell  would 
ring,  testing  from  the  line  as  we  went,  and  very  soon 
had  only  about  100  feet  of  line  untested.  The  rest  was 
easy.  It  may  seem  to  some  that  this  would  be  a 
tedious  way  of  finding  a  break,  but  we  were  only  about 
an  hour  at  it.  I  would  like  to  hear  from  some  one  else 
who  has  a  scheme. 


CANADIAN  ELECTRICAL  ASSOCIATION. 

1  Wednesday,  Thursday  and  Fri- 

day, June  17th,  18th  and  19th, 
have  been  selected  as  the  dates  of 
the  annual  convention  of  the 
above  Association.  It  is  some- 
what unfortunate  that  the  Do- 
minion elections  have  been  fixed 
for  June,  but  it  was  not  deemed 
advisable  to  postpone  the  con- 
vention on  this  account.  So  far 
as  the  election  canvass  is  con- 
cerned, it  will  be  practically  concluded,  and  the  nomi- 
nations over  by  the  17th  of  June,  while  voting  will  not 
take  place  until  the  23rd. 

Those  members  of  the  Association  who  take  an  active 
interest  in  politics,  should  get  their  work  done  before 
the  17th,  and  spend  two  or  three  pleasant  and  profitable 
days  at  the  Toronto  convention  before  depositing  their 
ballots.  Then  if  the  party  of  their  choice  should  happen 
to  be  defeated,  they  will  find  themselves  in  good  con- 
dition to  put  up  with  the  disappointment,  while  if  the 
vote  goes  to  their  liking,  they  will  be  in  equally  good 
trim  to  join  in  the  enthusiasm  of  the  occasion. 
^The  program  for  the  convention  is  an  attractive  one. 
Papers  will  be  presented  as  follows  :  "  Economics  of 
Central  Station  Management,"  by  P.  G.  Gosslin,  Mon- 
treal ;  "Acetylene  Gas,"  by  Geo.  Black,  Hamilton, 
Ont.;  "  Meters,"  by  James  Milne,  Toronto;  "Electric 
Railway  Construction,"  by  F.  C.  Armstrong,  Toronto; 
"  Power  Transmission  by  Polyphasal  E.  M.  F.'s,"  by 
Geo.  White-Eraser,  E.  E.,  Toronto;  "Continued  Use 
of  Water  of  Condensation,"  by  Wilson  Philips,  Toronto. 

Several  of  these  papers  will  be  illustrated  by  means 
of  a  stereopticon,  a  new  feature  which  will  add  greatly 
to  the  interest  of  the  proceedings.  Opportunity  will  be 
afforded  for  the  consideration  and  discussion  of  the 
Government  Electric  Light  Inspection  Act. 

It  is  in  contemplation  to  hold  the  annual  banquet  of 
the  Association  at  Lome  Park,  Niagara-on-the-Lake, 
or  some  other  popular  summer  resort  in  the  vicinity  of 
Toronto.  The  banquet  will  be  followed  by  a  moonlight 
sail  on  Lake  Ontario,  the  steamer  being  attractively 
decorated  and  provided  with  music  for  the  occasion. 

There  will  likewise  be  visits  of  inspection  to  the 
power  stations  of  the  Toronto  Electric  Light  Co.  and 
Toronto  Railway  Co.,  an  exhibition  of  Roentgen  rays, 
excursions  by  street  car,  etc.  Altogether,  visitors  are 
assured  of  an  interesting  and  profitable  time,  and  seeing 
that  a  large  proportion  of  the  members  of  the  Associa- 
tion reside  within  a  hundred  miles  of  Toronto,  there 
should  be  a  bumper  attendance. 


The  Hamilton  Radial  Electric  Railway  Co.  have  awarded  the 
contract  for  the  electrical  jfenerating  apparatus  required  for  the 
operation  of  their  road  to  the  Canadian  General  Electric  Co 
Ltd.  ■' 
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THE  INCANDESCENT  LAMP. 

By  Geokgu  Wnn  e-Fkaskk,  K.  E. 
(Concluded.) 

Diagram  4  also  serves  to  illii.strate  the  various  waltagesal  which 
lamps  can  be  run,  and  their  effect  on  life  and  candle  power. 
Running  the  lamps  at  108  volts  is  equal  to  a  wattage  of  3.5  per 
c.  p.  Running  them  at  no  v.  equals  3.3  watts  per  c.  p.  ;  at  112 
equals  3.  r  watts  ;  at  1 14  equals  2.9  watts  ;  at  1 16  equals  2.7  watts 
per  c.  p.    The  higher  therefore  the  economy  at  which  this  lamp 


(«u         Zx>o\      %oO  vTo-^ 

Fig.  4 — Curve  Showing  Depreciation  of  Candle  Power 
Consequent  on  Using  too  High  Voltage. 

was  run,  the  sooner  did  it  come  down  to  a  low  candle  power,  and 
the  sooner  did  it  burn  out,  so  that  the  lower  efficiency  was  in  this 
case  the  higher  economy.  This  point  is  well  illustrated  by  the 
curves  in  diagram  5  which  shows  the  results  of  burning  a  lamp  of 
the  same  make  at  different  efficiencies.  At  the  highest  efficiency 
— 2^  watts  per  c.  p. — the  lamp  drops  to  8  c.  p.  at  600  hours,  and 
as  the  efficiency  becomes  less,  that  is  as  the  wattage  grows  more 
pare,  p.;  the  reduction  in  c.  p.  becomes  less  and  less,  the  life 
longer  and  longer. 

These  curves  are  very  suggestive  to  the  observant  central 
station  man,  as  indicating  the  policy  which  should  govern  him 
in  the  supply  of  lamps,  and  in  the  system  of  wiring.  It  is  evident 
from  a  careful  study,  that  if  his  distribution  system  is  so  laid  out 
that  the  variation  in  pressure  between  heavy  and  light  load  is 
relatively  great,  then  he  had  better  use  his  low  efficiency  Lamps,  for 
such  variation  will  cause  the  lamps  to  drop  in  candle  power  .and 
burn  out  soon,  and  cause  dissatisfaction  among  his  customers. 


Fig.  5. — Curve  Showing  Effect  on  Candle  Power  and  Life 
OF  Running  at  Different  Efficiencies. 

If,  however  he  has  used  plenty  of  wire,  so  that  the  variation  is 
small,  then  he  can  use  high  efficiency  lamps.  By  this  means  he 
can  put  a  good  many  more  lamps  on  his  d3  namo,  which  means 
increased  profits.  The  matter,  however,  is  much  more  compli- 
cated when  he  furnishes  light  to  meter  customers.  In  this  case 
he  does  not  sell  light  merely  trusting  to  the  inexperience  of  his 
customers  not  to  detect  the  difference  between  the  16  c.  p.  they 
contract  for,  and  the  12  or  10  c.  p.  that  they  actually  get.  He  sells 
current,  and  it  is  plain  that  the  more  current  he  sells,  the  better 
for  himself,  so  that  he  should  study  how  to  increase  the  amount  of 


current  that  the  consumer  takes.  He  cannot,  of  course,  make 
that  consumer  keep  his  lamps  burning,  but  a  study  of  lamp  curves 
will  point  out  a  way.  Diagrams  i  and  2  show  the  decrease  of 
candle  power  as  a  lamp  grows  older,  .\'o.  3  shows  the  increase  of 
wattage  per  candle  power  during  the  same  period  ;  although  the 
lamp  takes  a  higher  wattage  per  candle  power  as  it  ages,  its 
candle  power  decreases  more  rapidly  than  the  wattage  increases, 
so  that  the  absolute  wattage,  on  which  the  central  station  depends 
for  profits,  keeps  on  diminishing  slowly  all  the  time.  Profit  there- 
fore also  keeps  on  diminishing  in  the  same  ratio. 

Diagram  No.  6  shows  these  changes  in  three  curves,  A  B,  C, 
taken  from  a  3^  watt  lamp.  Curve  A  shows  its  decrease  in 
absolute  candle  power,  giving  actual  candle  power  observed  at 
100  hour  periods  during  its  life  ;  curve  B  shows  the  increase  in 
wattage  per  candle  power  at  the  same  periods,  and  curve  C 
shows  the  resultant  of  the  two  at  same  periods,  that  is  at  700 
hours  the  actual  candle  power  given  is  12.25;  the  wattage  per 
c.  p.  is  3.79,  and  the  actual  watts  absorbed  by  the  lamp  are  (curve 
C)  45.5.  Now  the  lamp  at  the  first  100  hours  absorbed  57.2  watts, 
so  at  700  hours  it  is  absorbing  11.7  watts  less,  and — what  is  in- 
teresting to  the  station  man — is  paying  less  in  proportion — less  by 
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Fig.  6. — Curves  Showing  Decre.\se  in  CP.;  Increase  of  Rel.\- 
TivE  Watts,  and  Decrease  of  Absolute  Watts,  as  Lamp  Ages. 

2  1  percent.  Dividends  can  never  be  paid  at  this  rate,  for  it 
simply  amounts  to  a  1000  light  plant  installed  at  a  1000  light  price, 
earning  only  790  lamps  worth  of  rent.  So  we  must  keep  up  the 
supply  of  current,  and  this  can  only  be  done  hy  putting  old  lamps 
out  of  service,  when  they  begin  to  take  so  little  current,  and  put- 
ting in  new  ones  that  will  take  more.  It  seems  extraordinary, 
but  it  would  actually  pay  to  break  this  lamp  rather  than  run  it 
700  hours. 

A  study  of  lamps  will  reveal  other  apparently  paradoxical  re- 
sults and  the  conclusion  of  the  whole  matter  is  ( ist)  Study  your 
distribution  system,  and  keep  your  pressure  as  constant  as  pos- 
sible, even  if  it  costs  a  little  more  money  to  reduce  the  drops  on 
lines,  (2nd)  Don't  assume  that  the  cheapest  lamp  is  the  best,  nor 
even  that  the  one  with  the  longest  guaranteed  life  is  the  one  you 
want,  (3)  Buy  lamps  to  suit  your  work,  for  all  lamps  are  by  no 
means  alike,  and  study  what  your  work  will  be,  (4)  Don't  imagine 
that  once  you  have  put  a  lamp  in  its  .socket,  the  matter  is  disposed 
of,  and  you  need  pay  no  more  attention  to  it — lamps  may  be 
actually  losing  money  to  you.  Above  all  remember  that  your 
entire  lighting  business  is  worth  careful  study. 
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The  Hon.  John  Hagfgart,  Minister  of 
Electric  Railway     t->   -i  j  .li 

Legislation  Railways,  recently  made  the  announce- 
ment that  the  Dominion  government  is 
of  opinion  that  all  electric  railway  charters  of  a  purely 
local  character  should  be  left  to  the  jurisdiction  of  the 
provincial  authorities.  The  Railway  Committee  of  the 
Dominion  Parliament  is  not  in  accord  with  this  view, 
and  has  reported  to  the  House  several  hills  ot  the  char- 
acter mentioned  contrary  to  the  wishes  of  the  govern- 
ment. 


Complaints  have  reached  us  lately  con- 
^insrectfon."      cerning  the  system  of   electric  light 

inspection  inaugurated  by  the  Dominion 
Government  a  year  ago.  There  seem  to  exist  doubts 
in  the  minds  of  some,  first,  regarding  the  necessity  for 
such  a  system,  and  secondly,  concerning  the  fairness  of 
the  charges  imposed  and  the  efficiency  with  which  the 
Act  is  administered.  Our  attention  has  been  called  to 
instances  in  which  meters,  after  having  been  tested  and 
sealed  up  by  the  government  inspectors,  shortly  after- 
wards ceased  to  operate  owing  to  the  formation  of  a 
substance  upon  the  brushes  which  retarded  and  eventu- 
ally stopped  entirely  the  action  of  the  commutator.  We 
have  likewise  heard  complaints  of  the  action  of  some  of 
the  government  inspectors  in  posing-  as  electrical 
engineers,  and  advising  central  station  owners  as  to  the 
means  they  should  adopt  to  overcome  difficulties  experi- 
enced in  the  operation  of  their  plant.  It  is  affirmed 
that  the  inspectors  are  without  the  training  necessary 
to  qualify  them  to  act  in  this  capacity,  and  that  in  some 
instances  their  advice  has  caused  unnecessary  friction 
between  central  station  owners  and  the  manufacturing 
companies.  We  propose  to  investigate  this  subject  and 
if  possible  learn  to  what  extent  these  complaints  are 
well-founded. 
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uff^  f  .171  t  Mr-  Bronson,  in  movine;-  a  resolution  in 
Effect  of  Electric  '  ^ 

Railways  on  the  the  Ontario  legislature  setting  forth  the 
Labor  Problem.  ^^lesirability  of  forming  societies  in  cities 
to  assist  in  placing  unemployed  persons  on  the  un- 
occupied lands  of  the  province  where  they  might  become 
self-supporting  and  even  contributors  to  the  develop- 
ment and  wealth  of  the  country,  expressed  the  opinion 
that  electric  railways  would  prove  important  factors  to 
this  end.  While  it  is  undoubtedly  true  that  the  means 
of  intercommunication  afforded  by  electric  railways  will 
do  away  with  the  isolation,  which  is  one  of  the  greatest 
objections  to  country  life,  the  lands  upon  which  the  class 
in  question  could  be  settled  are  likely  to  be  situated 
in  localities  where  electric  railways  will  not  be  built  for 
many  years  to  come.  Therefore  the  electric  railway  is 
not  likely  to  prove  a  factor  in  their  welfare. 


The  difficulties  encountered  by  electric 
Anchor  Ice.       stations  operated  by  water  power,  in 

consequence  of  the  formation  of  anchor 
ice,  was  the  subject  of  some  discussion  at  the  conven- 
tion of  the  Canadian  Electrical  Association  at  Ottawa 
last  September.  The  consensus  of  opinion  seemed  to 
be  that  there  was  no  method  by  which  the  difficulty 
could  be  avoided.  In  the  Scientific  Machinist  of  Cleve- 
land, this  method  is  given  of  keeping  the  turbines  free 
of  ice,  "bore  a  hole  in  the  top  of  the  wheel  case,  or  drill 
a  hole  if  the  case  be  an  iron  one,  and  connect  on  a  steam 
pipe.  When  a  wheel  freezes  up,  or  shows  signs  of 
freezing,  just  turn  on  steam  for  a  few  minutes,  and 
away  goes  the  ice,  slick  and  clean.  The  wheel,  of 
course,  must  be  shut  down  before  the  steam  is 
turned  on,  or  all  the  heat  will  be  carried  off  with 
the  water,  leaving  the  ice  as  good  as  before  steam 
was  turned  on."  Mr.  James  F.  Ward,  in  a  letter 
to  the  Engineering  Record,  states  that  while  chief 
engineer  and  superintendent  of  the  Jersey  City  water- 
works he  remedied  trouble  from  this  cause,  by  moving 
across  the  screen  of  the  intake  chamber  a  raft  made  out 
of  some  12  inch  square  logs.  His  explanation  of  the 
success  of  the  remedy  is  that  in  consequence  of  the 
length  of  the  line  around  the  edge  of  the  raft  being,  say 
four  times  greater  than  the  width  of  the  screen,  the  force 
available  to  draw  in  the  anchor  ice  is  reduced  in  the 
same  proportion.  This  very  simple  and  apparently 
effectual  remedy  is  within  the  reach  of  all  who  annually 
experience  difficulty  from  the  action  of  anchor  ice. 


has  taken  place  all  along  the  line  simultaneously,  and 
electrical  investors  now  have  the  assurance,  not  only 
that  what  they  buy  represents  the  results  of  scientific 
investigation,  but  that  the  market  is  full  of  excellent 
machinery,  with  something  to  suit  every  purchaser,  and 
meet  every  want.  Not  so  long  ago,  when  electrical 
machinery  was  built  by  experiment  rather  than  by  cal- 
culation, it  was  only  reasonable  to  believe  that  the 
inventor  with  the  longest  purse  would  produce  the  best 
apparatus,  because  he  was  better  able  to  experiment 
until  he  overcame  his  difficulties,  than  another  person 
without  those  financial  advantages.  But  now  that  the 
design  and  construction  of  the  highest  class  electrical 
machinery  is  a  matter  of  certain  knowledge  ;  and  is  no 
more  a  matter  of  doubt  than  is  the  design  of  a  steam 
engine  or  any  other  perfectly  understood  apparatus,  it 
must  be  evident  that  any  properly  trained  engineer  will 
be  able  to  produce  good  machinery  ;  and  not  only  this, 
but  that  suitable  machinery  can  easily  be  built  to  meet 
the  conditions  of  any  particular  case.  The  immediate 
result  of  the  establishing  of  the  principles  governing 
electrical  design  and  construction  on  a  thoroughly  satis- 
factory rational  basis,  instead  of  heretofore  on  a  con- 
stantly changing  empirical  one,  has  been  that  nearly  all 
large  engine  or  machine  manufacturing  companies  have 
added  to  their  former  business  an  electrical  manufactur- 
ing department  ;  and  the  result  is  that,  whereas  even 
five  years  ago  the  different  makes  of  electrical  machin- 
ery might  be  almost  counted  on  two  hands,  to-day  they 
are  well  up  among  the  scores,  and  every  one  of  them 
good.  Another  very  important  result  is  the  splitting  up 
of  electrical  manufacturing  business  into  specialties, 
whereby  the  very  highest  perfection  is  attained  along 
the  several  lines  followed.  Five  years  ago  the  few 
manufacturing  companies  there  were,  manufactured 
complete  "systems,"  covering  generators,  motors, 
lamps,  instruments,  etc.,  etc.,  and  to  do  business  with 
them  meant  committing  oneself  exclusively  to  the  par- 
ticular company  at  first  chosen,  because  one  generally 
found  that  the  use  of  a  particular  generator  necessitated 
the  use  of  a  particular  motor,  and  so  on.  Now,  how- 
ever, there  are  highly  trained  electricians  who  devote 
themselves  exclusively  to  the  perfection  of  one  particular 
line  of  apparatus — be  it  motors,  or  arc  lamps,  or  electric 
fans  ;  and  hence  it  is  that  the  market  presents  a  whole 
host  of  first-class  machinery  and  apparatus  from  which 
the  purchaser  can  choose. 


The  Adaptability  of  The  popularity  of  electricity  as  a  means 
Machines  to  Require-  for  the  transmission  and  utilization  of 
power,  and  the  recognition  of  its 
thoroughly  satisfactory  results,  are  in  no  way  more 
evident  than  in  the  rapidity  with  which  it  is  being 
applied  to  every  conceivable  purpose  ;  and  in  the 
number  of  electrical  manufacturing  establishments  that 
are  going  into  the  business.  A  perusal  of  the  Patent 
Office  Records  shows  how  immense  is  the  activity  in 
the  field  of  inventing  new,  and  improving  old  types  ; 
and  the  establishment  of  electrical  engineering  courses 
in  all  large  colleges,  and  the  equipment  of  laboratories 
with  the  most  expensive  instruments,  shows  that  prac- 
tical electricity  is  now  well  out  of  the  "  rule  of  thumb" 
stage,  and  is  recognized  as  being  based  on  scientific 
principles.  Electrical  knowledge  being  so  widely  dis- 
seminated, the  improvement  in  the  designing,  construct- 
ing, and  operating  of  electrical  machinery  and  apparatus 


Of  course  it  is  true,  however,  that  while  there  are  very 
many  good  makes,  there  are  also  a  great  number  of  types 
which  have  been  long  left  behind  in  the  race  of  improve- 
ment and  which  represent  the  earlier  stages  of  design 
when  scientific  investigation  had  not  clearly  lighted  up 
the  subject.  There,  naturally,  will  also  be  found  manu- 
facturers, who,  to  meet  competition,  will  purposely 
lower  the  quality  of  their  goods,  trusting  to  favorable 
circumstances  not  to  be  found  out.  Against  these  the 
purchaser  will  have  to  adopt  such  precautions  as  com- 
mend themselves  to  him,  remembering  that  cheapness 
is  prima  facie  evidence  of  relative  inferiority.  A  really 
good  machine  costs  money  to  build  ;  both  because  high 
class  material  is  expensive,  and  because  skilled  work- 
manship cannot  be  obtained  for  the  price  of  day  labor. 
But,  the  diffe  rence  between  good  and  inferior  machinerv 
is  not  merely  a  question  of  first  cost  ;  it  includes  the 
consideration  of  probable  differences  in  repairs,  main- 
tenance, life,  efficiency — which,  in  nearly  every  case  will 
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clearly  demonstrate  that  the  more  expensive  apparatus 
is  really  the  cheapest  to  buy. 

It  is  interesting  to  note  the  difference  between  Euro- 
pean and  American  manufacturing  practice,  with  refer- 
ence to  their  respective  methods  of  supplying  demands 
for  particular  machinery.  On  this  side  of  the  Atlantic 
all  types  and  sizes  are  standardized  ;  and  manufacturers 
endeavor  not  so  much  to  design  machinery  which  will 
meet  the  conditions  of  any  particular  case,  as  to  show 
that  those  particular  conditions  require  the  use  of  such 
and  such  a  particular  machine  of  their  make.  That  is, 
the  machine  is  not  manufactured  for  the  case,  but  the 
case  is  manipulated  to  suit  the  machine.  If  a  95  horse 
power  machine  is  sufficient  and  necessary,  the  manu- 
facturer who  has  standardized  a  100  h.p.  and  a  go  h.p^. 
machine  will  sell  his  100  h.p.,  although  it  is  not  only 
larger  than  necessary,  but  also  will  have  to  operate  at 
less  than  full  load  and  therefore  at  reduced  efficiency. 
In  Europe,  the  manufacturer,  not  having  any  rigid 
standard,  would  actually  design  and  build  a  95  h.p. 
machine.  The  standardizing  of  machinery  results,  no 
doubt,  in  somewhat  less  shop  costs,  and  in  consequent 
lower  selling  price,  but  the  disadvantage  is  evident, 
when  it  is  considered  how  very  rarely  will  the  circum- 
stances governing  the  size  and  type  of  machinery  be 
such  as  to  exactly  meet  some  particular  standard.  Of 
course  this  disadvantage  is  largely  counterbalanced  by 
the  fact  that  manufacturers'  standards  include  many  sizes 
and  types,  some  or  one  of  which  will  be  pretty  certain 
to  come  close  to  the  actual  requirements.  And  then 
again  all  manufacturers  have  not  the  same  standards  ; 
they  will  generally  be  found  to  be  "staggered."  If  A 
makes  generators  of  50  h.p.,  100  h.p.,  150  h.p.,  etc.  ; 
B  will  generally  make  70  h.p.,  120  h.p.,  170  h.p.  ;  while 
C  will  adopt  60  h.p.,  90  h.p.,  130  h.p.,  and  so  on  ;  so 
that  one  can  generally  come  pretty  close  to  what  is 
wanted.  The  same  will  apply  to  motors,  etc.,  but  there 
comes  in  the  question  of  voltages,  etc.  However,  in 
every  case  it  will  be  possible  to  work  out  a  reasonably 
satisfactory  scheme,  if  only  care  and  attention  be 
devoted  to  enquiring  what  the  market  has  to  offer  in 
the  way  of  suitable  types  and  sizes  and  then  selecting 
those  that  come  nearest  to  practical  requirements.  In 
doing  this  it  should  be  remembered  that  the  efficiency  of 
machines  is  a  most  important  consideration,  and  that, 
unless  they  be  specially  designed  differently,  their  effici- 
ency will  be  highest  at  their  rated  full  loads.  Taking, 
for  example,  a  case  where  study  shows  that  800  lights 
is  the  maximum  that  can  be  expected  (and  there  is  a 
very  fairly  sure  proportion  between  number  of  inhabit- 
ants and  number  of  lights),  in  this  case  it  would  be 
inadvisable  to  put  in  a  1,000  light  machine  for  two  very 
good  reasons— first,  it  is  larger  than  necessary,  and 
therefore  needlessly  expensive  ;  and  second,  which  is 
really  even  more  important,  it  will  be  operating  at  never 
more  than  8/ id's  of  full  load,  and  for  the  very  large  pro- 
portion of  the  time  at  very  considerably  less.  Everyone 
knows  that  there  is  a  period  of  large  load,  say  from  7 
o'clock  to  9  o'clock,  and  that  after  that  time  the  people 
go  to  bed  and  the  load  goes  away  down.  In  a  plant  of 
the  above  size,  probably  for  4  hours  the  full  800 
lights  or  nearly  would  be  going ;  and  for  the  whole 
of  the  rest  of  the  night  not  more  than  200  or  250  ;  so 
that  if  a  1,000  light  machine  were  installed,  it  would 
have  80  per  cent,  load  for  4  hours  and  20  to  25  per  cent, 
for  8  hours.    All  the  above  considerations  emphasize  the 
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importance  of  studying  the  conditions  of  every  installa- 
tion, and  of  buying  apparatus  with  reference  to  its 
suitability  to  the  peculiar  circumstances. 


DEFECTIVE  WIRING. 

We  present  herewith  a  sample  of  wiring  which  was 
recently  unearthed  in  a  neighboring  city.  Our  readers 
will  admit  that  it  is  a  truly  wonderful  example  of  how 
not  to  do  it.  Nevertheless  it  is  not  altogether  an 
exaggerated  case.  There  has  been  a  vast  amount  of 
work  of  this  character  done  in  the  past  in  every  city  on 


this  continent.  It  can  scarcely  be  a  matter  for  surprise 
that  the  discovery  of  such  work  should  have  given  rise 
to  the  suspicion  that  many  of  the  fires  in  recent  years 
were  the  result  of  stray  electric  currents. 

It  is  satisfactory  to  know  that  the  danger  resulting 
from  the  employment  of  careless  and  incompetent  work- 
men has  now  come  to  be  so  well  understood  that  in 
future  proper  workmanship  is  likely  to  be  the  rule  rather 
than  the  exception. 

CANADIAN  ELECTRICAL  STATISTICS. 

Mr.  Geo.  Johnston,  the  Dominion  statistician  has 
collected  and  embodied  in  the  Year  Book  of  Canada,  the 
following  statistics  relative  to  the  electrical  progress  in 
the  Dominion  ; — The  amount  of  capital  invested  in  elec- 
tric telegraphs  and  cables  in  Canada  is  $7,000,000  ;  in 
electric  railways  the  paid  up  capital  is  rather  more  than 
$13,000,000;  in  electric  light  works,  $4,113,771  ;  in 
electrical  appliances,  $1,389,365  ;  or  in  round  figures 
about  $27,000,000.  In  1881  there  were  found  only  two 
hands  with  electric  works  outside  of  those  connected 
with  telegraphy,  while  in  1891  there  were  1190  hands, 
not  including  those  connected  with  the  electric  cars. 
The  employees  in  1894  connected  with  the  electric  cars 
numbered  2614  ;  passengers  carried  57,000,000  ;  miles 
run  during  1894  by  the  electric  railways,  15,500,000; 
miles  of  track  for  Canadian  electric  railways,  368  or  73 
miles  to  each  million  of  the  people.  The  number  of 
motor  cars  in  Canada  are  calculated  as  658  ;  trailers, 
341  ;  snowsweepers,  39;  and  motors,  891.  The  steam 
railways  in  Canada  in  1894  carried  14,500,000  passen- 
gers, which,  contrasted  with  57,000,000  carried  by  the 
electric  railways,  shows  that  four  times  as  many  passen- 
gers were  carried  by  electricity  as  by  steam,  and  that, 
on  an  average,  every  person  in  Canada  had  been  carried 
1 1  times  in  thie  ^ear  by  electricity. 
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TESTS  OF  A  JO  HORSE-POWER  DE  LAVAL  STEAM 
TURBINE/ 

By  Wm.  F.  M.  Goss. 
The  De  Laval  steam  turbine  experimented  upon  constitutes 
part  of  the  permanent  equipment  of  the  Engineering-  Laboratory 
of  Purdue  University,  and  the  present  paper  is  based  upon  data 
secured  chiefly  through  tlie  assistance  of  Charles  E.  Bruff,  B.M.E., 
author  of  the  thesis  "  Tests  of  a  10  Horse-Power  De  Laval  Steam 
Turbine." 

In  the  De  Laval  steam  turbine  jets  of  steam,  delivered  from 
suitable  nozzles,  are  made  to  impinge  against  the  buckets  of  a 
light  turbine  wheel.  The  steam  enters  the  buckets  from  one  side 
of  the  wheel,  and  passing  through  is  discharged  or  "  ex- 
hausted "  from  the  opposite  side.    The  arrangement  of  nozzle 


and  wheel  is  shown  in  Fig  i.  The  motion  of  the  turbine  shaft, 
which  under  the  actions  of  the  jets  is  extremely  rapid,  is  com- 
municated by  geaiing  to  a  heavier  and  slower-moving  driving 
shaft  carrying  a  fly-wheel  of  small  diameter,  from  which  the 
power  of  the  engine  is  delivered.  Regulation  of  speed  is  secured 
by  means  of  a  throttling  governor,  which  controls  the  pressure  of 
steam  admitted  to  the  nozzles. 

The  important  moving  parts,  with  approximate  dimensions,  are 
shown  in  Fig.  2.  The  turbine  wheel  is  built  of  sixty-three  steel 
segments,  each  carrying  a  bucket  and  a  portion  of  the  light  out- 
side rim.  The  segments  are  lield  in  place  by  means  of  suitable 
collars,  which  grip  them  on  either  side.  The  wheel  is  mounted 
upon  a  long,  slender  shaft,  having  sufficient  flexibility  to  allow 
the  system  at  speed  to  revolve  about  its  centre  of  gravity,  even 
though  this  may  not  agree  with  the  geometrical  axis  of  the  shaft. 
The  gear  upon  the  turbine  shaft  is  of  steel,  solid  with  the  shaft  ; 
that  upon  the  drive  shaft  has  its  teeth  formed  in  a  bronze  ring, 
which  is  carried  by  a  solid  iron  centre.  The  smaller  gear  has 
twenty-one  teeth,  the  larger  one  two  hundred  and  eight  teeth, 
giving  a  ratio  of  i  to  9.90476. 

The  shafts  run  in  bionze  boxes  completely  lined  with  babbit  or 
other  soft  metal.  To  assist  in  the  distribution  of  oil  a  spiral 
curve,  the  pitch  of  which  is  about  half  the  diameter  of  the  journal, 
is  cut  into  the  metal  of  the  bearing.  The  outboard  bearing  on 
the  turbine  shaft  is  closed  at  the  end,  and  a  small  pipe  runs  from 
the  closed  end  to  a  point  over  the  gears.  The  pumping  action, 
resulting  from  the  presence  of  the  spiral  oilway,  gives  a  constant, 
though  small,  supply  of  oil  upon  the  gears.  The  gears  do  not 
dip  in  oil,  though  the  case  which  encloses  them  receives  drainage 
from  all  the  bearings. 

The  governor  is  connected  with  the  driving  shaft,  of  which,  at 
first  sight,  it  appears  to  be  but  an  extension.  It  is  shown  in 
detail  in  Fig.  2.  The  weights,  W  W,  with  their  arms,  C  C,  are 
in  the  form  of  a  split  cylindrical  cup.  Upon  the  outside  and  at 
the  base  of  each  weight  a  knife  edge,  E  E,  is  found,  which  bears 
upon  a  suitable  surface  in  the  governor  frame,  A  A.  A  spiral 
spring  is  fitted  at  its  inner  end  with  two  projecting  pins,  which 
bear  upon  the  arms,  C  C,  of  the  governor  weights.  The  outer 
end  of  the  spring  is  connected  with  the  frame  by  the  threaded 
plug  D.  When  the  governor  is  at  rest  the  concave  surfaces  of 
weights  are  in  contact  with  the  frame,  and  the  tension  of  the 
spring  keeps  the  knife  edges  upon  their  seat.  When  the  governor 
is  revolving  at  speed  the  weights  are  under  centrifugal  action  and 
move  outward,  swinging  upon  their  knife  edges  against  the  re- 
sistance of  the  spring.    The  motion  of  the  weights  is  taken  up  by 
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the  pin  V,  by  which  it  is  communicated,  through  suitable  mechan- 
ism, to  the  governor  valve  above  the  engine. 

The  nozzles  which  serve  to  deliver  steam  to  the  wheel  are  four 
in  number,  and  are  so  fixed  in  the  frame  of  the  engine  as  to  act 
upon  the  turbine  at  points  which  are  equally  distant  from  each 
other.  Two  of  the  four  are  provided  with  stopcocks,  which,  when 
closed,  put  out  of  action  the  nozzles  with  which  they  are  con- 
nected. By  means  of  the  stopcocks,  therefore,  the  engine  may 
be  run  under  the  action  of  two,  three  or  four  nozzles,  at  the  will 
of  the  engineer. 

The  distinguishing  feature  of  the  engine  is,  perhaps,  to  be  found 
in  the  form  of  the  nozzles.  All  are  diverging,  the  throat  being 
approximately  two  inches  from  the  discharge  end.  Three  have  a 
diameter  of  o.  138  inch,  and  one  a  diameter  of  o.  157  inch. 

THE  TESTS. 

The  power  of  the  engine  was  absorbed  by  a  pony  brake,  cooled 
by  constant  streams  of  water.  The  exhaust  steam  was  piped  to 
a  Wheeler  condenser,  open  to  the  atmosphere.  The  water  re- 
sulting from  condensation  was  drained  into  tin  buckets,  which 
were  changed  and  weighed  at  regular  intervals.  Gauges  were 
used  to  show  the  steam  pressure  both  above  and  below  the  gov- 
ernor throttle,  the  former  giving  the  pressure  available  at  the  en- 
gine, and  the  latter  the  pressure  under  which,  in  consequence  of 
the  action  of  the  governor,  the  steam  was  admitted  to  the  nozzles. 
A  manometer  was  also  attached  to  the  exhaust  pipe,  but  as  this 
pipe  is  large  (3  inches  diameter)  and  the  connection  with  the  con- 
denser close,  the  observed  pressure  was  never  appreciably  different 
from  that  of  the  atmosphere. 

The  boiler  pressure  for  all  efficiency  tests  was  130  pounds  by 


gauge,  for  which  pressure  the  particular  nozzles  used  were  de- 
signed. The  rated  speed  of  the  fly-wheel  is  2,400  revolutiotis  per 
minute  (23,771  for  turbine  wheel),  but  this  standard  was  not  main- 
tained for  all  the  tests.  The  governor  was  adjusted  several  times 
as  the  work  progressed,  and  it  was  not  until  several  tests  had 
been  run  that  the  proper  speed  was  secured.  It  is  believed,  how- 
ever, that  the  differences  of  speed  recorded  do  not  materially 
affect  the  value  of  results  for  purposes  of  comparison. 

The  tests  are  grouped  into  three  series,  the  first  including 
those  for  which  all  four  nozzles  were  in  action,  the  second  those 
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with  three,  and  the  third  with  two.  The  several  tests  in  each 
series  were  intended  to  vary  from  eacli  other  only  in  amount  of 
power  delivered  from  the  wheel.  All  tests  were  of  30  minutes' 
duration,  and  all  observations  were  taken  at  five-minute  intervals. 

With  all  four  nozzles  in  action,  and  with  the  engine  developing 
a  little  more  than  its  rated  power,  the  steam  consumption  per 
horse-power  hour  was  as  low  as  47.8  pounds.  In  comparing  this 
result  with  results  obtained  from  other  engines,  the  small  size  of 
the  engine  tested  should  be  kept  in  mind,  and  also  the  fact  that 
the  rate  of  consumption  stated  is  based  upon  brake  power.  The 
efficiency  of  the  engine  falls  off  rapidly  as  the  load  is  decreased, 
and,  as  would  be  expected,  the  effect  is  not  marked  when  all  the 
nozzles  are  in  action.  This  may  best  be  seen  by  the  heavy  curves 
shown  in  Fig.  3.    Assuming  the  nozzles  to  be  cut  out  of  action 
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Fig.  3. 

one  at  a  time,  as  soon  as  the  reduction  of  load  becomes  sufficient 
to  permit  the  work  to  be  done  without  them,  the  minimum  steam 
consumption  at  different  loads,  for  boiler  pressure  and  speed  em- 
ployed, is  represented  by  the  broken  line  fgdebc.  Fig.  3.  Again, 
if  instead  of  four  nozzles,  an  infinite  number  could  be  employed, 
and  if  the  governor  could  be  arranged  so  as  to  regulate  the  num 
ber  in  action  rather  than  the  pressure  admitted  to  them,  the  steam 
consumption  of  the  engine  in  question  might  be  made  to  follow 
a  line  somewhat  similar  to  the  light  broken  line  gee.  But  the 
heavy  lines  indicate  the  results  which  were  actually  obtained. 

The  engine  requires  very  little  attention  and  is  almost  noiseless 
in  action.  The  governor  is  quick  to  act,  and  its  speed  regulation 
appears  to  be  fair,  except  when  changes  of  load  are  large  and 
suddenly  made.  After  such  a  change,  the  engine  requires  a  little 
time  before  settling  down  to  steady  running  under  the  new  con- 
ditions. 

As  the  speed  of  the  De  Laval  engine  is  high,  it  is  evident  that 
the  force  in  action  must  be  comparatively  low.  To  determine 
the  maximum  resistance  under  which  the  engine  might  be  ex- 
pected to  start,  the  brake  was  clamped  upon  the  fly-wheel  so  that 
the  latter  could  not  turn  within  it.  Steam  was  then  admitted  to 
the  engine,  and  readings  were  taken  from  the  scale  under  the 
brake  arm.  The  result  of  this  process,  of  course,  depends  upon 
the  steam  pressure  and  the  number  of  nozzles  in  action.  With 
all  nozzles,  and  with  a  steam  pressure  of  about  125  pounds  bv 
gauge,  the  maximum  starting-power  is  equal  to  a  force  of  30 
pounds  acting  at  a  radius  of  one  foot.  With  three  nozzles  the 
equivalent  force  was  but  21  pounds  ;  with  two  nozzles  14  pounds. 


In  the  case  of  the  Ontario  Western  Lumber  Co.  v.  Citizens 
Telephone  and  Electric  Co.,  Chief  Justice  Meredith  decided  th'at 
contracts  not  under  the  corporate  seal  made  with  trading  cor- 
porations relating  to  purposes  for  which  they  are  incorporated, 
or,  partly  performed  and  of  such  a  nature  as  would  induce  the 
Court  to  decree  specific  performance  thereof  if  made  between 
ordinary  individuals,  will  be  enforced  against  them.  Where, 
therefore,  an  electric  light  company,  while  they  were  making 
changes  in  their  factory,  entered  into  a  contract  by  correspond- 
ence, merely  for  the  use  at  a  specified  amount,  of  one  of  the 
wheels  in  the  plaintiffs'  mill  which  was  used  and  a  part  payment 
made  the  contract  was  held  to  be  binding  on  it,  and  the  plaintiffs 
entitled  to  recover  the  balance  due,  notwithstanding  the  absence 
of  the  corporate  seal. 


ENGINEERING  NOTES. 

An  engine  may  appear  to  be  keyed  up  all  right,  and  still,  when 
it  is  started  up,  the  crank  pin  or  some  other  part  may  heat  because 
the  key  was  driven  too  far,  therefore  all  of  the  parts  should  be 
closely  watched  until  it  is  known  that  they  will  run  cool. 

To  ascertain  the  throw  of  an  eccentric,  measure  the  distance 
from  the  crank  shaft  to  the  outside  of  the  eccentric  on  the  heavy 
side  and  also  on  the  light  side.  Subtract  one  from  the  other,  and 
the  diffierence  will  be  the  throw  of  the  eccentric. 

If  you  have  a  bearing  so  located  that  it  is  necessary  to  have  a 
tube  or  pipe  to  carry  the  oil  to  it,  be  sure  that  the  tube  is  perfectly 
clean  when  first  put  in,  and  take  measures  to  keep  it  so  after  it  is 
in  use. 

Always  have  a  steam  gauge  on  the  feed-water  pipe,  and  locate 
it  as  near  the  pump  as  may  be  convenient.  If  the  pipe  becomes 
partially  choked  with  sediment,  the  increase  in  pressure  will  warn 
you  of  it. 

Don't  put  a  poor  lubricator  on  a  good  engine,  or  on  a  poor  one 
either.  It  will  ruin  the  good  one  by  failing  to  deliver  oil  when  it 
is  needed,  and  make  the  poor  one  worse  for  the  same  reason. 

Try  the  nuts  on  your  foundation  bolts  occasionally  and  see  if 
they  are  still  tight.  Because  they  were  all  right  six  months  ago, 
it  does  not  necessarily  follow  that  they  are  now. 

After  cleaning  your  boilers  fill  them  with  hot  water  if  possible. 
If  one  of  them  is  fired  up,  use  the  steam  from  that  one  to  heat  the 
water  that  is  going  into  the  others. 

When  water  has  a  temperature  of  39  degrees  Fahrenheit,  it  has 
attained  its  maximum  density,  or  in  other  words,  it  is  in  its  most 
compact  form.  If  you  make  it  warmer  it  expands  and  if  you  make 
it  colder  it  also  expands.  A  study  of  some  of  the  results  of  this 
property  of  water  will  prove  interesting. 

When  fitting  up  a  water  tank  for  use  in  the  shop,  mill  or  factory, 
if  you  wish  to  arrange  it  so  that  the  discharge  pipe  will  prove  the 
most  efficient,  do  not  allow  it  to  project  on  the  inside,  but  let  it  be 
so  arranged  that  there  will  be  no  sharp  corners  around  the  outlet, 
for  it  should  be  funnel  shaped. 

When  about  to  key  up  his  engine,  an  engineer  should  knowjust 
where  his  keys  are  before  he  touches  them,  and  in  order  to  do  this 
he  must  have  marks  on  them.  If  these  marks  are  made  with  a 
sharp  steel  scribe  they  disfigure  the  machine  and  in  the  course  of 
time  he  will  get  so  many  marks  that  they  will  be  confusing.  It  is 
much  better  to  mark  them  with  a  lead  pencil,  then  if  he  finds  that 
a  key  has  been  driven  too  far  he  can  easily  put  it  back  to  its 
former  position,  and  when  the  machine  is  running  in  a  satisfactory 
wa)'  the  marks  can  easily  be  removed. 

Many  engines  are  so  constructed  that  the  space  around  the 
piston  rod  gland  is  quite  small,  and  so  we  would  suggest  that  a 
short  solid  wrench  be  made  for  use  in  such  cases,  and  always  be 
kept  in  a  convenient  place.  As  it  is  seldom  or  never  necessary  to 
use  much  leverage  here,  a  large  one  will  not  be  needed  and  it  will 
be  much  more  convenient  than  to  try  to  use  an  ordinary  monkey 
wrench. 

In  some  cases  it  is  necessary,  in  oiling  up  an  engine,  to  drop 
oil  into  a  tube  in  order  to  have  it  go  where  it  is  needed.  Some- 
times this  cannot  be  done  easily,  as  a  bubble  will  form  and  prevent 
it.  In  such  a  case,  insert  a  piece  of  fine  wire  or  a  broom  splinter 
in  the  tube,  and  the  oil  will  run  down  this  and  cause  no  trouble. 

In  selecting  a  lubricator  (or  a  steam  engine  it  is  well  to  get  one 
that  is  so  constructed  that  when  it  must  be  filled,  the  cylinder  oil 
will  go  directly  into  the  cup,  without  having  to  go  through  a  long 
crooked  passage,  for  many  good  oils  are  thick  audit  is  not  always 
convenient  to  warm  an  oil  before  using  it. 

If  the  sight  feed  glass  on  your  lubricator  fills  with  oil,  and  it  is  so 
constructed  that  you  cannot  easily  clean  it  out,  if  the  oil  is  re- 
moved from  the  body  of  the  cup  and  it  is  filled  with  water  and 
started  up  in  the  usual  way,  the  water  will  float  the  oil  out  without 
further  trouble. 

Remember  that  if  your  eccentric  gets  cut  and  is  worn  out  or 
round  so  that  it  becomes  necessary  to  put  it  in  a  lathe  and  take 
one  or  two  cuts  off  fi  om  it,  the  reduction  in  diameter  does  not  alter 
the  throw  of  it. 

In  our  opinion  it  is  better  to  key  up  an  engine  in  the  morning 
rather  than  at  night.  If  it  is  done  at  night,  what  proof  does  the 
engineer  have  that  he  will  be  there  to  attend  to  it  the  next  morn- 
ing? 

Every  piston  rod  gland  should  be  lined  with  soft  brass  to  prevent 
cutting  of  the  piston  rod. — Power  and  Transmission. 
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TORONTO  TECHNICAL  SCHOOL  EXAMINA- 
TIONS. 

For  the  past  two  weeks  the  examinations  at  the 
Toronto  Technical  School  have  been  in  progress,  the 
term  closing  on  the  ist  of  May.  The  classes  during 
the  past  winter  have  been  very  successful,  a  large 
number  of  students  availing  themselves  of  the  oppor- 
tunity thus  afforded  of  securing  a  technical  education. 
Below  will  be  found  a  copy  of  the  examination  papers 
in  "  Electricity  "  and  "  Steam  and  the  Steam  Engine," 
which  will  no  doubt  prove  interesting  to  many  of  our 
readers.  The  lecturer  on  these  subjects  is  Mr.  James 
Milne,  who,  it  will  be  observed,  has  covered  consider- 
able ground,  and  the  results  of  the  examination  are  said 
to  be  satisfactory.  In  our  next  issue  we  hope  to  be 
able  to  publish  correct  answers  to  the  questions  asked 
in  the  following  papers  : 

ELECTRICITY. 
Maximum  number  of  marks  =  235.     175  marks  constitute  a  full 
paper. 

The  value  of  each  is  shown  in  brackets  after  the  question. 
Section  i. 

1.  State  clearly  Ohm's  Law.  What  is  the  unit  of  resistance  ? 
the  unit  of  Current  ?  and  the  unit  of  Electro-motive  force  ?  (10) 

2.  A  battery  of  15  cells,  arranged  five  in  series  and  3  abreast, 
produces  a  current  of  .5  amperes  through  an  external  Rof  5  ohms. 
Find  the  E  M  F  of  each  cell  if  its  internal  R  is  3  ohms.  (15) 

3.  What  is  the  best  way  of  arranging  28  cells,  each  having  an 
R  of  4  ohms,  so  as  to  produce  the  stiongest  current  in  a  circuit  of 
28  ohms.  (15) 

4.  Compare  the  resistances  of  a  wire  30'  long,  .06"  diameter, 
and  that  of  another  wire  15'  long  and  .03"  diameter.  (10) 
Section  2. 

1.  1000  feet  of  copper  wire  .102"  diameter  is  wound  on  an  arma- 
ture of  a  bipolar  generator.  Find  (i)  the  total  resistance  of  that 
wire,  and  (2)  the  resistance  as  measured  at  the  brushes  of  the 
machine.    One  mil  foot  =  10.4  ohms.  (15) 

2.  Take  the  above  question  but  substitute  iron  wire.  What  is 
the  thickness  so  that  the  resistance  will  be  the  same  in  each  case? 
The  specific  resistance  of  copper  to  that  of  iron  is  as  i  :  6.  (10) 

3.  Prove  that  746  watts  make  a  H.  P.    Answer  this  fully.  (15) 

4.  1000  feet  of  wire  No.  6  B  and  S  has  a  resistance  of  .4  ohms. 
Find  the  watts  lost  in  an  arc  light  circuit  5  miles  long.  Each 
lamp  takes  10  amperes  of  current.  (10) 
Section  3. 

1.  The  E.M.F.  of  a  certain  dynamo  machine  is  100  volts,  and 
the  total  R  of  the  circuit  is  i  ohm.  What  H.P.  would  have  to  be 
expended  in  working  under  these  conditions?  (10) 

2.  Distinguish  between  work  and  power.  What  is  the  unit  of 
each  ?  What  is  the  British  heat  unit  [772  ft.  pounds]  equivalent  to 
in  electrical  units  of  power  ?  (10) 

3.  Describe  fully  the  Edison  Chemical  meter,  knowing  that 
I  ampere  passing  for  i  hour  between  zinc  plate  immersed  in  a  so- 
lution of  salt  of  that  metal  will  remove  from  i  plate  and  deposit 
1225  milligrams  on  the  other.  What  would  be  the  amount  of  cur- 
rent that  would  pass  in  the  above  meter  if  the  resistance  of  the 
German  silver  shunt  was  .02  ohms,  and  the  resistance  of  the  other 
circuit  in  which  the  zinc  voltameter  of  2.5  ohms  is  inserted  in 
series  with  another  R  of  46.46  ohms,  if  the  deposit  was  200  milli- 
grams? Make  a  sketch  of  the  arrangement.  (20) 
Section  4. 

1.  Describe  the  Wheatstone's  bridge  as  fully  as  you  can,  and 
illustrate  the  application  of  the  instrument  by  an  example.  (10) 

2.  How  are  very  high  resistances  measured  ?  A  galvanometer 
of  6000  ohms  shows  a  deflection  of  10°  when  a  certain  resistance 
is  in  circuit  with  it.  Knowing  that  the  same  galvanometer  shows 
the  same  deflection  with  a  resistance  of  i-ioth  megohm  in  circuit 
when  shunted  with  a   1-99111  shunt,  find  this  certain  resistance. 

'The  resistance  of  the  battery  is  neglected.  (15) 

3.  An  ammeter  is  simply  a  galvanometer  of  low  resistance,  and 
is  generally  placed  in  series  in  a  circuit.  What  would  be  the  effect 
if  you  placed  this  meter  in  multiple,  say  on  an  incandescent  light- 
ing circuit  ;  and  also  if  you  had  placed  a  voltmeter  (a  galvano- 
meter of  high  R)  in  series  in  a  circuit  carrying  large  currents.  (15) 

4.  Make  a  diagram  showing  clearlj'  the  connections  on  a  shunt 
wound  dynamo,  placing  in  the  circuit  a  voltmeter  and  ampere 
meter.  (10) 
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SI'X  TION  5. 

1.  Show  by  a  diagram  the  general  arrangement  and  connec- 
ions  of  generators  running  on  a  3-wire  system.    Show  by  an  arrow 

the  direction  of  the  currents  if  ( i )  both  machines  arc  doing  exactly 
the  same  amount  of  work  ;  (2)  if  one  machine  is  doing  more  than 
the  other.     Place  in  position  ampere  and  voltmeters.  (15) 

2.  880,000  lines  of  force  (N)  are  to  be  forced  through  a  bar  20" 
long  and  8  sq.  inches  in  area.  Find  the  reluctance  and  the  mag- 
netizing force  in  ampere  turns  to  effect  this  magnetization.  Per- 
meability =  166.  (15) 

3.  In  a  generator  which  is  driven  by  a  100  H.P.  engine,  belt 
speed  5,000  ft.  per  minute,  there  are  200  conductors  in  the 
armature  winding  100  sections  in  commutator,  the  gap  is  45'''. 
Find  the  tongue  and  the  drag  on  the  active  conductors.  ( 15) 


STEAM  AND  THE  STEAM  ENGINE. 
120  marks  constitute  a  full  paper. 

1.  What  is  the  latent  heat  of  steam  at  212°  Fah.,  expressed  in 
foot  pounds  ?  What  is  the  difference  between  latent  and  sensible 
heat?  If  one  pound  of  steam  at  212°  Fah.  is  mixed  with  10  lbs. 
of  water  at  60°  Fah.,  find  the  resulting  temperature.  ( 15) 

2.  Steam  expands  in  the  cylinder  of  an  engine  from  30  lbs. 
pressure  above  atmosphere  to  5  lbs.  'below  atmosphere,  at  what 
part  of  the  stroke  was  the  steam  cut  off?  Atmospheric  pressure 
may  be  taken  at  15  lbs.  (15) 

3.  Define  the  lap  of  a  slide  valve,  and  explain  answer  by  refer- 
ence to  a  sketch.  For  what  purpose  is  it  employed  ?  Account 
for  the  difference  in  the  working  of  two  engines,  one  of  which  has 
lap  on  the  steam  side  of  the  valve  and  the  other  has  not.  (15) 

4.  Describe  Savary's  engine.  Show  by  a  sketch  the  principle 
on  which  it  worked.  What  was  the  greatest  depth  the  water 
could  be  lifted  by  this  engine  !  Why  was  it  limited  to  this  ex- 
tent ?  (15) 

5.  The  diameter  of  a  steam  engine  is  24",  and  revs,  per  minute 
=  60.  M.  E.  P.  =40  lbs.  What  should  the  length  of  the  stroke 
be  so  that  the  engitie  will  develop  330  H.P.  (15) 

6.  Sketch  Newcomen's  engine.  During  what  portion  of  each 
stroke,  and  in  what  manner  was  unnecessarily  wasted  by  New- 
comen's arrangement  ?  How  did  Watt  propose  to  lessen  this 
waste,  and  in  what  way  did  he  carry  out  his  idea?  (15) 

7.  What  is  meant  by  the  term  "  clearance  "  and  "  cushioning?" 
At  what  part  of  the  stroke  does  cushioning  occur?  Show  by  an 
indicator  diagram  the  manner  in  which  the  slide  valve  produces 
cushioning.  (15) 

8.  Describe  Stephenson's  Link  motion.  How  is  an  engine 
reversed  by  this  arrangement  ?  Make  a  sketch  to  illustrate. 
How  would  you  arr:inge  a  link  motion  with  one  eccentric  only  ? 
What  is  shortening  the  travel  of  the  valve  equivalent  to?  (20) 

9.  A  safety  valve  3"  diameter  is  held  down  by  a  lever  weight. 
Lever  36"  long.  The  valve  centre  is  4"  from  the  fulcrum.  W'eight 
56  lbs.  Omitting  the  weight  of  lever  and  valve,  at  what  pressure 
would  the  valv^  be  lifted?  (15) 

10.  Show  the  various  methods  of  connecting  the  heads  of  tubu- 
lar boilers  to  the  sheets.  What  are  the  relative  strengths  of  a 
single  and  double  rivetled  lap  joint  to  that  of  the  original 
plate?  (,5) 

1 1.  You  have  two  engines  exactly  the  same  size;  one  has  steam 
cut  off  at  ji(  stroke,  the  other  has  steam  cut  off  at  full  stroke. 
Show  by  calculation  what  is  gained  bj-  using  the  steam  expan- 
sively. (20) 

12.  Describe  as  fully  as  you  can  the  Hydraulic  Ram.  Show  the 
arrangement  by  a  sketch. 

13.  A  hydraulic  ram  has  an  efficiency  of  70%.  40  gallons  of 
water  are  spent  on  same,  with  a  fall  of  10  feet.  How  many  gal- 
lons will  it  raise  to  a  height  of  400"?  What  is  the  pressure  at  the 
bottom  of  a  column  of  water  400'  high  ?  ( i  ^) 


The  force  of  a  stroke  of  lightning  in  horse  power  is  indicated  bv 
the  following  incident  :  Dui  ing  a  recent  storm  which  passed  over 
Klausthal,  Germany,  a  bolt  struck  a  wooden  column  in  a  dwelling, 
and  in  the  top  of  this  column  were  tw-o  wire  nails  5-32  inch 
diameter.  The  two  nails  melted  instantly.  To  melt  iron  in  this 
short  time  would  be  impossible  in  the  largest  furnace  now  in  ex- 
istence, and  it  could  only  be  accomplished  with  the  aid  of  elec- 
tricity, but  a  current  of  200  amperes  and  a  potential  of  20,000  volts 
would  be  necessary.  This  electric  force  for  one  second  represents 
5,000  horse  power,  but  as  the  lightning  accomplished  the  melting 
in  considerably  less  time,  say  i-ioo  of  a  second,  it  follows  that 
the  bolt  was  of  50,000  horse  power. 

t 
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THE  DAKE  ENGINE. 

The  extremely  compact  type  of  engine  shown  in  the 
accompanying  illustrations  is  unusually  interesting  on 
account  of  the  ingenious  mechanical  principles  involved 
in  its  design.  As  a  steam  engine,  aside  from  questions 
of  design,  the  manufacturers  claim  that  experience  has 
demonstrated  that  in  reliability,  and  especially  durabil- 
ity, it  is  not  exceeded  by  any  of  the  types  of  usual  design. 
On  account  of  its  compact  form,  this  engine  is  claimed 


each  revolution  of  the  crank,  and  the  arrangement  of 
the  ports  to  the  crank  are  such  that  each  impulse  of 
steam  is  given  at  a  point  where  it  has  the  greatest 
power.  The  expansion  of  steam  is  secured  in  the  pas- 
sage of  the  ports  of  the  inner  piston  over  the  central 
aperture  in  the  cover. 

With  the  reversing  engine,  the  channelling  on  the 
cover  and  in  the  piston  is  the  same  as  in  the  engine 
built  to  run  one  way,  but  the  ports  in  the  inner  piston 
are  shaped  so  that  they  register  over  both  the  central 
and  the  annular  openings,  using  each  alternately  as 
steam  and  exhaust.  The  ports  on  the  top  of  the  case 
being  fitted  with  a  suitable  valve  which  connects  the 
channels  leading  to  the  working  parts  of  the  engine, 
motion  is  given  to  the  engine  either  to  the  right  or  left, 
as  desired.    The  reversing:  engfine  is  the  same  as  a 


Fig.  I. — Dake  Stationary  Engine. 

to  be  particularly  suited  for  running  ventilating  fans, 
centrifugal  pumps,  incandescent  lighting  dynamos  and 
saw  mill  carriages.  Being  strongly  built,  self-con- 
tained, and  not  affected  by  ordinary  jars,  it  also  gives 
reliable  service  when  used  to  run  smoke-consumers  and 
head-light  or  other  dynamos  on  railway  trains,  and 
when  employed  for  various  auxiliary  purposes  aboard 
vessels. 

Fig.  I  illustrates  the  engine  complete,  and  in  Fig.  2 
the  pistons  are  removed,  showing  the  interior  of  the 
case  with  the  crank  in  position,  this  latter  revolving  in 
the  chamber  shown  in  the  back  of  the  case  in  the  central 
cut.  This  chamber  is  sup- 
plied with  oil  and  water  from 
an  opening  in  its  back,  thus 
securing  lubrication  to  every 
part  of  the  interior  of  the 
engine. 

Both  side  pistons  have  a 
horizontal  movement  sliding 
from  side  to  side,  and  at  the 
same  time  an  inner  piston  to 
which  the  crank  pin  is  at- 
tached has  a  vertical  or  up 
and  down  motion,  the  two 
movements  imparting  rotary 
motion  to  the  crank.  Steam 
is  admitted  through  channels 
in  the  cover,  one  opening 
into  a  central  aperture  and  another 


Fig.  3. — Carriage  Engine. 

stationary  engine,  only  with  reversing  throttle  instead 
of  governor. 

Provision  is  made  for  taking  up  the  wear  of  the  work- 
ing parts  of  the  engine  in  a  simple  and  effective  manner. 
The  inner  piston  is  fitted  with  phosphor-bronze  slides 
that  admit  of  a  thin  piece  of  tin  or  sheet  iron  being  in- 
serted when  the  wear  is  sufficient  to  allow  it  A  wedge- 
shaped  plate  on  which  the  lower  slide  rests  is  arranged 
with  set  screws  on  the  outside  of  the  case  (Fig.  2), 
which  keeps  the  piston  steam  tight,  top  and  bottom. 
The  packing  of  the  cover  to  the  pistons  is  effected  by 
thin  copper  joints  placed  between  the  edge  of  the  case 
and  cover.  The  pistons  are  made  so  that  they  are 
slightly  thicker  than  the  case  they  occupy,  and  enough 
copper  strips  are  put  in  to  fill  up  the  space  ;  these  joints 
are  removed  one  at  a  time  as  the  pistons  wear  down, 
and  where  it  is  seen  that  repacking  is  needed  and  a 
copper  joint  is  too  much  to  take  off  at  one  time,  a  piece 
of  thin  paper  to  take  its  place  will  repack  the  cover 
perfectly.  The  repacking  of  the  cover  as  above  de- 
scribed, and^eplacingTthe  nuts  or  cap  screws  (as  found 

on  the  different  sizes 
of  engines)  evenly, 
isj  the  only  point 
about  the  engine  that 
requires  careful  at- 
tention and  judgment 


Fig.  2. — Dake  Engine,  Showing  Piston  with  Cylinder  Cover  Removed. 


into  an  annular 
opening  on  the  inside  of  the  cover.  Four  channels 
are  cored  through  the  inner  piston,  one  leading  to  the 
top  and  another  to  the  bottom,  and  one  to  each  end  of 
the  inner  piston,  the  latter  also  leading  through  the 
ends  of  the  outer  piston.  Four  parts  corresponding 
with  the  channels  in  the  interior  of  the  inner  piston 
are  cut  through  the  face  (or  side  next  to  the  cover)  of 
the  inner  piston  in  the  proper  position  to  register  over 
the  central  aperture  in  the  cover.  The  steam  entering 
the  port  in  the  inner  piston,  through  the  central  aperture- 
of  cover  and  re-acting  against  the  side  of  the  case, 
imparts  motion  to  the  crank,  the  port  passing  over  the 
annular  ring  and  exhausting  into  it  after  having  done 
its  work.  There  are  four  distinct  impulses  of  steam  to 


on  the  part  of  the  person  in  charge,  and  repacking  is 
not  required  except  at  long  intervals. 

There  is  very  little  friction,  and  consequently  slight 
wear  on  the  pistons,  from  the  fact  that  the  steam  pressure 
is  inside  of  the  inner  piston,  instead  of  against  it, 
making  the  pistons  similar  to  balanced  valves.  The 
bearings  for  the  main  shaft  and  crank  pin  are  in  the 
form  of  bushings  and  made  from  phosphor-bronze. 
From  the  manner  in  which  steam  is  applied  to  the  pis- 
tons the  wear  is  slight  compared  with  the  ordinary 
engine.  When  they  need  renewing  the  worn  ones  are 
driven  out  and  the  new  bushings  driven  to  place,  which 
can  be  done  by  any  good  machinist  at  a  small  cost  to 
the  purchaser.  The  crank  and  pin  are  made  from  the 
best  quality  of  cast  steel,  and  the  shaft,  which  is  ma- 
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chinery  steel,  is  shrunk  into  the  crank  in  a  solid  manner. 
The  outer  piston  is  also  made  from  best  quality  of  cast 
steel.  Every  part  of  the  interior  of  the  engine  is  fitted 
with  the  greatest  care.  The  inner  face  of  the  cover  and 
all  of  the  working  parts  of  the  engine  are  ground  sur- 
faces, made  with  tools  especially  designed  for  the  manu- 
facture of  this  type  of  engine,  thus  ensuring  that  the 
engine  is  practically  steam  tight  from  the  start.  Every- 
thing about  the  inside  of  the  engine  is  made  inter- 
changeable, and  can  be  duplicated  in  case  of  accident 
on  short  notice. 

Fig.  3  shows  the  carriage  engine  for  setting  up  and 
receding  head  blocks. 

In  Fig.  4  is  shown  the  steam  feed,  which  is  recom- 


F"iG.  4. — Steam  Feed. 

mended  to  the  consideration  of  saw  mill  owners  and 
operators.  The  claims  made  for  it  are  simplicity  of 
construction,  positive  operation  and  easy  management, 
economical  use  of  steam,  small  space*  occupied,  cheap- 
ness, and  easy  adaptation  to  either  new  mills  or  those 
now  in  use.  In  placing  the  engine  in  position,  it  is 
not  necessary  to  move  the  husk  frame,  as  it  can  be 
lowered  from  above  through  the  frame  onto  foundation. 
The  movement  of  the  engine  in  either  direction  is  under 
absolute  control  of  the  sawyer  by  lever  connecting  with 
reverse  valves  on  top  of  engine,  thus  accommodating 


the  speed  of  the  feed  to  the  size  and  conditions  of  logs. 

The  Dake  engine  has  been  placed  upon  the  Canadian 
market  by  the  Phels  Machine  Co.,  of  Eastman,  Que., 
who  will  gladly  furnish  any  further  information. 


SPARKS. 

The  town  of  Maj^og-,  Oin-.,  is  invilin}<-  (enclors  for  elerlric  street 
lijfhtinjf. 

An  incandescent  plant  will  be  installed  by  Hewson  Hros.,  of 
Ourhani,  Onl. 

The  ratepayers  of  Alexandria  Bay,  Ont.  have  voted  $1,000  per 
year  for  electric  Vighl. 

The  electric  light  plant  at  Three  Rivers,  Que.,  i.s  offered  for 
sale  by  tender.    The  date  limit  is  the  15th  insl. 

Mr.  W.  H.  Pearson,  of  Toronto,  manag-er  of  the  Trenton  Elec- 
tric Co.  is  seeking:  a  franchise  for  electric  lig-hting  in  the  city  of 
Belleville. 

The  Toronto  Electrical  Works,  Toronto,  suffered  damage  hy 
fire  recently  to  the  extent  of  $2,500.  Considerable  valuable  ma- 
chinery was  destroyed. 

The  town  of  Orillia,  Ont.,  will  likely  enter  into  an  agreement 
with  Mr.  Tail  to  furnish  incandescent  lights  on  the  present  dual 
basis  for  five  years  from  January  ist,  1895. 

The  city  engineer  of  St.  Thomas,  Ont.,  has  been  instructed  to 
prepare  an  estimate  of  the  cost  of  constructing  an  electric  plant 
to  supply  heat,  light  and  power  and  to  operate  an  electric  railway. 

The  city  of  Vancouver,  B.  C,  has  accepted  the  proposition  of 
the  Consolidated  Tramway  and  Lighting  Company  to  light  the 
city,  at  2T/2  cts.  per  light  for  200  lights,  or  27  cents  for  over  200' 
lights. 

The  Canadian  General  Electric  Co.  are  placing  an  electric  light 
plant  for  the  town  of  Niagara  Falls,  Ont.,  including  two  dynamos 
with  a  capacity  of  5,000  lights,  together  with  two  engines  of  5-15 
horse  power. 

Mr.  A.  W.  White,  London,  Ont.,' has  been  appointed  one  of  the 
umpires  on  the  Cosmopolitan  motocycle  race  in  New  York,  to  be 
held  on  May  30th  next.  Mr. White,  it  will  be  remembered,  was  um- 
pireon  theDuryea  motor, which  won  the  moto-cycle race  at  Chicago, 

R.  McGowan  has  purchased  from  the  Johnston  Electric  Com- 
pany a  1,000  light  alternator  and  equipments  for  i  ,000  incandescent 
lights  for  Durham,  Ont.,  where  he  has  an  arc  plant  at  present. 
He  also  owns  the  electric  light  plant  at  Oakville,  Ont.  The  instal- 
lation work  in  connection  with  the  new  plant  at  Durham  will  be 
carried  out  under  the  direction  of  Mr.  R.  McGowan,  jr.,  of  Oakville. 


Canadian  General  Electpic  Co.,  Ltd. 

Authorized  Capital,  $2,000,000.    |    Paid  up  Capital,  $1,500,000. 


Head  Office:  65  Front  St.  West,  TORONTO,  ONT. 

Branch  Offices  and  Warerooms  : 
1802  Notre  Dame  St.,  MONTREAL  ;  138  Hollis  St.,  HALIFAX;  Main  St.,  WINNIPEG  ;  Granville  St.,  VANCOUVER. 


FAN  MOTORS  FOR  DIRECT  CURRENT  CIRCUITS 


STANDARD  FAN  MOTOR  for  Direct   Current  Circuits,  (no  to 
125  volts),  Japan  finish,  complete  with  12"  Fan  and  Guartl. 


FAN  MOTORS  FOR  ALTERNATING  CURRENT  CIRCUITS 


STANDARD  FAN  MOTOR  for  Alte  mating-  Current  Circuits,  (52 
or  104  volts),  Japan  finish,  complete  with  10"  Fan  and  Gu.irds. 


We  are  now  prepared  to  supply  Fan  Motors  for  either 
Direct  Current  or  Alternating-  Current  Circuits. 

FOR  PRICES  APPLY  TO  NEAREST  OFFICE 
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ELECTRIC  RMUWrtrY  DEPflrRTMEjNT. 


THE  MONTREAL  PARK  AND  ISLAND 
RAILWAY. 

The  Montreal  Park  &  Island  Railway  was  incorpor- 
ated in  1885  by  Statute  of  Quebec.  At  subsequent 
dates,  viz.,  in  1886  and  1893,  amendments  to  the  orig- 
inal charter  were  passed  by  the  Quebec  Legislature, 
and  in  1894  the  railway  was  declared  for  the  general 
advantage  of  Canada,  and  came  under  the  jurisdiction 

♦ 

SOFT  COPPER  00  WIRE 
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around  the  two  mountains,  and  furnishing  a  line  of 
communication  for  many  outlying  municipalities  which 
will  tend  to  develop  them  at  a  very  rapid  rate.  Not 
only  this,  but  it  furnishes  for  the  people  of  Montreal  a 
most  delightful  trip  during  summer,  which  they  are  not 
slow  to  avail  themselves  of,  and  on  pleasant  afternoons 
and  Sundays  the  company's  resources  are  taxed  to  pro- 
vide sufficient  accommodation  to  carry  the  thousands  of 
people  who  go  out  to  spend  a  half  hour  in  riding  over 
the  lines,  which  affords  an  opportunity  of  looking  at 
some  of  the  finest  scenery  of  which  this  country  can 
boast. 

During  the  present  season  the  Company  expects  to 
complete  its  system.  Among  other  lines,  they  will 
build  to  Lachine  and  to  Bord  'a  PloufTe  by  way  of  St. 


Fig.  I — The  Marple  Rail  Bond. 

ot  the  Federal  Parliament.  New  powers  were  then 
granted  the  company,  and  in  1896,  during  the  last 
sitting  of  Parliament,  further  powers  were  obtained, 
and  the  company  now  is  in  a  position  to  complete  the 
construction  of  the  various  electric  railways  contem- 
plated. 

Of  the  gentlemen  who  were  originally  instrumental 
in  bringing  forward  this  project,  Hon.  J.  R.  Thibau- 
deau,  Sheriff  of  Montreal  ;  Mr.  Henry  Hogan,  the  well- 
known  proprietor  of  St.  Lawrence  Hall,  Montreal,  and 
Hon.  Louis  Beaubien,  are  at  present  directors  of  the 
company. 

The  first  construction  undertaken  was  the  line  through 
Mile-End,  to  reach  the  River  des  Prairies,  and  thence 
down  the  right  bank  of  the  river  to  Sault  au  Recollet 
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Fig.  2. — Double  Bracket  Construction. 

Village.  This  was  built  in  1893.  This  line,  like  nearly 
all  suburban  lines,  has  had  the  usual  pioneering  difficul- 
ties to  overcome,  and  as  the  proprietors  of  the  road  de- 
termined to  make  the  project  a  successful  one,  they  per- 
severed with  the  work  and  they  have  succeeded  in  put- 
ting this  line  in  good  condition,  both  physically  and 
financially. 

This  piece  of  track,  commonly  known  as  the  Back 
River  line,  extends  for  nearly  7  miles  from  the  city 
limits.  It  is  double  track  from  the  city  limits  to  the 
Shamrock  grounds,  from  which  latter  point  it  is  single 
track  to  the  terminus.  It  is  the  company's  intention  to 
extend  this  line  about  four  miles  farther  in  order  to 
reach  St.  Vincent  de  Paul.  This  work  will  probably 
be  commenced  during  the  current  year. 

In  1894  a  double  track  line  was  built  from  the  city 
limits  at  Mount  Royal  Avenue  around  the  mountain 
through  Outremont  as  far  as  Cote  des  Neiges  Road, 
thus  reaching  the  cemeteries.  In  1895  this  line  was 
continued  around  the  western  mountain  to  the  westerly 
limit  of  Westmount,  connecting  there  with  the  Mon- 
treal Street  Railway,  Sherbrooke  Street  line,  thus  com- 
pleting a  double  track  electric  circuit   1 1   miles  long 


Fig.  3. — Two  Cars  on  the  Outremont  Division. 

Laurent,  in  addition  to  the  already  mentioned  extension 
to  St.  Vincent  de  Paul. 

The  mileage  of  track  at  present  operated  is  22,  and 
by  the  end  of  the  year  the  length  of  track  operated  will 
be  in  the  neighborhood  of  50. 

From  the  peculiar  development  of  Montreal,  being  as 
it  is  so  densely  populated  in  certain  districts,  it  is  evi- 
dent that  the  opportunity  tor  developing  suburban 
business  is  considerable.  The  population  being  con- 
centrated, the  necessity  for  moving  out  becomes  more 
apparent  every  year  as  the  necessities  arise  for  factories 
and  business  houses  occupying  sites  in  the  older  resi- 
dential portions  of  the  city,  gradually  forcing  the 
residents  further  away  where  they  can  secure  fresh  air 
and  more  room. 

The  building  of  a  suburban  electric  system  affords 
every  opportunity  for  the  people  improving  their  condi- 
tion, and  although  the  people  of  the  working  class  of 
Montreal  are  very  conservative  in  their  ways  of  living, 
yet  they  are  beginning  to  be  convinced  of  the  desirabil- 
ity of  changing  their  places  of   residence  from  the 


Fig.  4. — Back  River  Station. 

smoky,  unhealthy  portion  of  the  old  town  to  the  delight- 
ful country  surrounding  the  city,  to  say  nothing  of  the 
reduced  cost  of  living,  and  this  is  all  made  easily  pos- 
sible by  the  Montreal  Park  &  Island  Railway  Company, 
which  has  persevered  in  preaching  this  doctrine  to  a 
most  conservative  community. 
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By  an  arrangement  existing  with  the  Montreal  Street 
Railway  the  cars  of  "Park  &  Island"  system  come 
over  the  tracks  of  the  street  railway  to  the  centre  of 
the  city,  the  street  railway  having  the  benefit  of  the 
cars  for  their  purposes  on  their  lines  in  going  to  and 
from  the  city  limits,  and  the  passengers  to  and  from  the 
suburbs  thus  not  having  the  necessity  to  change  cars. 

ROADWAY. 

The  track  is  laid  throughout  with  56  lb.  Cammell 
steel  rails  of  Sandberg  section.  The  joints  are  four 
bolt  angle  bars,  and  the  track  is  laid  with  broken  joints, 
except  in  street  work,  where  the  joints  are  square.  The 
roadbed  is  built  up  high  wherever  it  can  be  built. 
Ballast  of  broken  stone,  gravel  and  cinders  are  used 
according  to  circumstances.  The  bond  is  of  No.  o  soft 
copper  wire,  soldered  to  a  brass  plug,  which  is  pressed 
through  a  drilled  hole  in  the  web  of  the  rail. 

OVERHEAD  CONSTRUCTION. 

This  is  on  the  general  plan  of  the  "west  end,"  though 
malleable  iron  parts  are  being  substituted  for  bronze. 
The  hangers  are  attached  to  cable  supports  both  in 
bracket  and  span  construction  in  order  to  provide 
flexibility.  The  ears  are  for  the  most  part  soldered,  but 
a  mechanical  clip  will  in  future  be  used  instead.  The 
trolley  wire  is  No.  o  hard  drawn  wire.  The  posts  are 
cedar  8  inches  diameter  at  top. 

POWER  PLANT. 

This  consists  of  an  installation  of  steam  engines  driv- 
ing two  generators,  one  of  200  k.  w.  and  one  of  100 
k.  w.  capacity,  made  by  the  Royal  Electric  Company,  of 
Montreal.  The  power  station,  however,  is  but  a  temp- 
orary installation,  and  a  description  of  the  permanent 
power  station  will  appear  in  a  future  number.  The  con- 
struction of  the  new  plant  will  soon  be  commenced. 

ROLLING  STOCK. 

This  consists  of  twenty  motor  cars,  ten  of  which  are 
closed  cars,  six  are  nine-bench  open  cars,  and  four  are 
thirteen-bench  double  truck  motor  cars,  38  feet  over  all. 
In  addition  to  these  above  there  are  four  open  trailer 
cars.  The  motors  are  for  the  most  part  of  the  "  Royal 
30"  type,  made  by  the  Royal  Electric  Co.,  of  Montreal, 
and  the  severe  tests  that  these  motors  were  put  through 
during  the  extraordinary  severe  winter  of  February  and 
March  of  this  year,  as  well  as  on  previous  occasions, 
justify  very  high  praise  for  the  Royal  Electric  Company. 
The  motors  are  mechanically  excellent,  and  electrically 
they  are  highly  efficient.  For  heavy  or  light  work  these 
motors  are  very  satisfactory.  The  small  truck  which 
has  given  the  greatest  satisfaction  is  that  made  by  the 
Canada  Switch  and  Spring  Co.  The  double  trucks  are 
all  of  Brill  No.  23  pattern. 

TELEPHONES   AND  SIGNALS. 

The  lines  are  equipped  with  telephones,  and  connect- 
ing wires  are  led  down  the  posts  at  close  intervals,  the 
telephone  instrument  being  portable  and  merely  hooked 
to  the  contacts  on  the  posts,  so  that  connection  may  be 
had  with  head  office  from  any  point  of  the  line.  Each 
regular  car  carries  a  telephone. 

On  single  track  lines  the  Skeen  signal  system  is  being 
installed,  and  will  be  used  no  doubt  on  other  single 
track  lines  to  be  built,  as  it  enables  a  maximum  number 
of  cars  being  operated  on  a  single  track. 

The  officers  of  the  company  are  : — Hon.  Louis  Beau- 
bien.  President  ;  Hon.  J.  R.  Thibaudeau,  Vice-Presid- 
ent ;   Henry  Holgate,  manager  and  engineer. 

Mr.  Holgate  was  from  1878  to  1888  connected  with 
the  Northern  and  Northwestern  Railways,  and  upon 
•those  railways  uniting  with  the  Grand  Trunk  Railway 
in  1888,  he  continued  in  his  former  capacity  as  chief 
engineer  of  the  division  until  1893,  assuming  his  present 
position  in  June,  1895. 

A  more  complete  description  of  the  Park  and  Island 
system  will  be  given  in  a  future  number,  when  the  new 
work  becomes  sufficiently  advanced. 


Col.  John  Stacey  has  purchased  the  franchise  of  the  St.  Thomas 
Street  Railway  Co.  from  Messrs.  Cameron  &  Hunt,  of  London. 
It  is  proposed  to  electrify  the  system. 


IMPROVED  AUTOMATIC  CAR  COUPLER. 

Railways  to-day  demand  an  automatic  coupler  that 
is  strong,  cheap,  reliable,  decisive  in  its  action,  self-ad- 
justable and  interchangeable  with  the  present  rolling 
stock  of  the  world.  At  an  exhibition  held  in  the  Park 
Avenue  Hotel,  in  the  city  of  New  York,  attended  by  the 
railway  managers  ot  the  amalgamated  roads  of  the 
United  States,  the  invention  of  Otto  Flohr,  of  which  we 
give  an  illustration,  was  unanimously  voted  as  being 
the  only  invention  of  its  kind  worthy  of  consideration 
from  all  points  ethical  and  economic.  The  chief  advan- 
tage of  this  device  in  the  eyes  of  practical  railway  men 
are  that  the  couplers  are  interchangeable  with  any  of 
the  vertical  plane  couplers  now  in  use  ;  absolutely  auto- 
matic ;  simple  in  construction  ;  undoubtedly  cheap  ; 
certain  in  action  ;  durable  ;  can  be  handled  with  ease 


Improved  Automatic  Car  Coupler. 


and  without  hanger,  and  will  lock  on  a  curve  as  readily 
as  on  a  straight  line. 

The  coupling  obviates  the  necessity  of  any  one  going 
between  the  cars  and  the  parts  are  so  ingeniously  con- 
structed that  the  resistance  in  uncoupling  is  reduced  to 
a  minimum.  The  locking  arm  rises  automatically  by 
being  pressed  by  the  locking  arm,  which  has  a  slight 
taper  at  the  end,  which  engages  with  an  incline  face 
upon  the  pin,  forcing  the  pin  up  during  the  concussion 
until  the  arm  swings  by  and  clears  it. 

The  knuckle  swings  open  the  moment  the  pin  is  re- 
leased, as  the  result  of  its  own  gravity — it  resting  on 
the  highest  point  of  resistance  on  a  spiral-way,  when 
closed  from  which  it  naturally  descends  from  its  own 
weight.  The  outer  edge  of  the  knuckle  has  a  stop  that 
prevents  the  possibility  of  the  locking  arm  swinging-  out 
too  far  to  be  ot  service. 

It  is  a  coupler  that  is  wonderfully  clever  in  its  mech- 
anism and  is  entirely  different  to  any  now  in  use. 
Patents  have  been  granted  in  Canada,  United  States, 
England,  France,  Belgium  and  Russia.  The  Dominion 
Government  passed  a  bill  last  session  that  if  enforced 
will  cause  all  railways  in  Canada  to  adopt  within  two 
years  some  such  automatic  coupler. 


The  Winnipeg  Electric  Street  Railway  Compan\'  h.ive  in  con- 
nection with  their  road  two  p.arks  situated  about  foin'  miles  from 
the  centre  of  the  city.  In  River  park  thev  have  a  half-mile  race 
track,  large  grand  stand,  bicy  cle  track,  field  for  lacrosse  and  such 
sports,  roller  skating  rink,  etc.  Elm  park  is  situated  just  across 
the  river  from  River  p.ark,  and  is  reached  by  a  pontoon  bridge. 
It  also  contains  the  necessar3'  requirements  for  a  pleasure  resort, 
and  being  thickly  studded  with  trees,  is  used  largely  by  pic-nic 
parties"  The  traffic  to  these  parks  in  the  summer  is  verv  large, 
and  they  are  considered  excellent  investments. 
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PIONEER  ELECTRIC  RAILWAY  WORK  IN 
CANADA. 

To  the  Editor  of  the  Electrical  News. 

Sir, — I  observe  in  your  March  issue  a  letter  from  Mr. 
James  W.  Easton,  in  which,  he  claims  that  the  first 
successful  attempt  in  Canada  to  propel  cars  by  elec- 
tricity was  made  in  1883  on  the  Industrial  Exhibition 
grounds  at  Toronto,  the  motor  and  power  equipment 
consisting  of  three  old  Ball  machines  designed  for  arc 
lighting.  Inasmuch  as  Mr.  Easton  admits  that  the 
efforts  of  a  couple  of  men  were  required  to  push  the 
empty  car  up  the  grade,  and  that  no  passengers  could 
be  carried,  I  think  it  is  tolerably  clear  that  so  far  as 
practical  results  are  concerned,  the  experiments  referred 
to  cannot  be  considered  to  have  been  successful.  I  am 
informed  by  persons  who  witnessed  the  experiments 
that  the  only  way  the  cars  would  run  was  down  hill. 

Very  truly  yours. 

Old  Timer. 


Directors  of  the  Sherbrooke,  Que.,  Street  Railway  Company 
have  been  elected  as  follows  :  Walter  Blue,  Wni.  Morris,  J.  W. 
Burke,  J.  E.  Flood  and  F.  J.  Griffith.  Mr.  Burke  has  been 
elected  president,  and  Mr.  Griffith,  secretary. 


^ESTON 


STANDARD,  PORTABLE, 
DIRECT-READING . . . 

Voltmeters,  Millivoltmeters, 
Yoltammeters,  Ammeters, 
Milliameters,  Ohmmeters, 
Ground  Detectors  and  Circuit 

Testers, 
Portable  Galvanometers. 


Our  Portable  Instruinents  are 
recognized  asTHE  STANDARD 
the  world  over.    Our  STATION  VOLTMETERS  and  AMME- 
TERS are  unsurpassed  in  point  of  extreme  accuracy  and  lowest 
consumption  of  energy. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

114-120  William  St.,  NEWARK,  N.J.,  U.S.A. 


The  Rathbiui  Company,  of  Deseronto,  are  now  building  .an 
electric  self-loading  street  car  for  A.  Jackson  Reynolds  &  Co.,  of 
Montreal,  which,  it  is  claimed,  will  revolutionize  street  cleaning  in 
all  towns  and  cities.  One  car,  it  is  said,  will  clean  25  miles  per  day 
and  take  the  sweepings  out  of  the  municipality  at  a  saving  of  60 
per  cent. 


The  Bell  Telephone  Go'y 

OF  CANADA,  LTD. 
MONTREAL 

MANUFACTURES  AND  HAS  FOR  SALE  EVERV  DESCRIPTION  OF 


TELEPHONIC 


and 
other 


ELECTRICAL  APPARATUS 


LINE  MATERIAL  AND  SUPPLIES. 

Will  furnish  tenders  for  supplying  Warehouses,  Public  Buildings,  Hotels 
and  Dwellings  with 

PRIVATE  AND  LOCAL  TELEPHONE  SYSTEMS, 
BURGLAR  ALARMS,  HOTEL,  ELEVATOR  AND 
OTHER  ANNUNCIATORS,  HOTEL  ROOM  AND 
FIRE  CALL  BELLS,  ELECTRIC  BELLS,  PUSH 

 BUTTONS,  ETC  

Will  also  furnish  tenders  to  Cities,  Towns  and  Villages  for  Fire  Alarm 
AND  Police  Patrol  Systems. 

Catalo^ies  will  be  furnished  on  application. 


Sales  Department  : 

MONTREAL : 
Bell  Telephone  Building, 
367  Aqueduct  Street. 

TORONTO : 
Bell    Telephone  Building, 
37  Temperance  Street. 

HAMILTON  : 
Bell    Telephone  Building, 
Hughson  Street. 

OTTAWA  ; 
Bell    Telephone  Building, 
Queen  Street. 

QUEBEC  : 
Bell  Telephone  Building, 
St.  John  and  Palace  Streets, 

WINNIPEG: 
Forrest  Block,  Main  Street. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovered  Boilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO 


.  .  .  TO  .  .  . 

Central  Station  Men 

Read  Extract  from  letter  from  another 
Central  Station  Man  who  saved  money 
by  consulting  me  ^  ^  ^  ^ 

Dear  Sir  :  I  am  glad  I  had  you  to  inspect  my  electric  plant.  I  had  thought  the 
expense  of  such  an  inspection  by  an  independent  man  would  be  money  wasted. 
You  have  convinced  me  I  can  save  far  more  than  your  fees  cost  me,  and  in  directions 
an  inexperienced  man  would  never  think  of.  I  think  no  person  should  do  business 
with  electric  companies  without  securing  the  advice  of  an  independent  engineer,  as  he 
can  save  far  more  than  he  costs,  and  get  better  work  done. 

Yours  truly,   Electric  Co. 

The  original  of  the  above  may  be  seen  at  office 

GEO.  U/MITE  FRASER 

MEM.  AM.  INST.  ELKC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 


May,  ifSgO 
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WANTED 

Man.nger  for  Electric  l^iglit  Company  in  city  of  50,0  o. 
Must  have  occupied  similar  positioji  and  have  thorouf;h 
knowledge  of  all  the  details  of  electric  lighting  busine-s. 
Apply,  "Manager,"  care  of  the  Electrical  News. 
Toronto. 


WANTEDPOSITION 

As  manager  or  superintendent  of  lighting,  power  or 
other  electric  plant.  Thorough  course  and  loi  g  exper- 
ience in  construction  and  operation.  Best  of  references. 
Address,'  Sui'Enintendknt"  Care  of  the  Ei.ECTiiiCAL 
Nfvvs,  Toronto. 


ELECTRICAL  ENGINEERS 


Fred.  Thomson,  late 
irician  of  the  Royal 
Electric  Co, 


No.  9  Chenneville  St. 
MONTREAL 

h'lfX  elec 


Correspondence 
Solicited  


ElcctriMl  Supplies 
of  all  Descriptions. 


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Koyal  J  -H  .Arc  a  Specially 

Dynamos  and  Motors  Repaired 


ROBIN,  SADLER  &  HAWORTH 


Manufacturers  of 


OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 


Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


GOLDIE  &  /n^C6lLLOCM  Co 

[Limited. 

Improved  Steam  E.n§ines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

ioi  MWM,  MOB  umm,  WM[,  wm  and  siiiv[  umwi 

Fix>e  £Lnd  Burglar  Proof  Safes  and  Vstxxlt.  Doors. 


^B(^rTaT  atti^n'tTon  ^^^^^^         *'WHEelock"  improved  steam  engine 

^p^^ial  asw^q^  wrj  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

 ^GALT.  ONTARIO.^^  ^ 
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CANADIAN  GENERAL  ELECTRIC  GO 

(LIMITED) 


Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,00000. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT. 


1802  Notre  Dame  St. 
138  Hollis  Street 


BRANCH    OFFICES   AND  WARE-ROOMS: 


MONTREAL. 
HALIFAX. 


in  Street 
ille  Street 


WINNIPEG. 
VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENKRATOB,. 

The  Monocyclic  System 


has  been  established  by  the  experience  of  the  past  year  to  be  the  only  satisfactory 
system  for  the  distribution  of  

Lig^ht  and  Power 

from  the  same  generator  and  circuit.    We  invite  attention  to  its  superior  mechanical  design 
.and  construction  ;  its  absolute  simplicity  in  distribution  as  compared  with  the 
complications  of  the  polyphase  systems ;  its  perfect  regulation  secured  by 
compounding  to  compensate  for  line  loss  ;  its  freedom  from  unbalancing,  the 
lighting  circuit  being  single-phase  ;  the  perfect  operation  of  our  induction  motors, 
which  require  no  condensers. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  wher  corresponding  with  Advertisers 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 


The  following  Letters  speak  for  themselves : 


Port  Hope,  Feb'y  27th,  1896. 
Messrs.  Canadian  General  Electric  Co., 

Toronto. 

Dear  Sirs  : — The  75  Kilowatt  Monocyclic  Alternator 
purchased  from  you  was  started  up  on  Sept.  2nd,  1895, 
and  has  since  been  giving'  us  an  uninterrupted  service  of 
160  hours  each  week,  starting  at  four  o'clock  on  Sunday 
afternoon  and  running  till  eight  o'clock  the  following 
Sunday  morning,  without  a  hitch  of  any  kind  whatever. 
We  expect  a  large  increase  to  our  business  from  motor 
service,  and  appreciate  the  excellent  features  of  the 
Monocyclic  system  of  this  combined  light  and  power 
service.  There  is,  of  course,  no  unbalancing,  as  the  light  ing 
is  single  phase,  and  the  operation  of  the  motors  does  not  dis- 
turb in  any  way  the  evenness  of  the  lighting.  After  an 
experience  of  six  months  we  feel  warranted  in  saying  that 
we  consider  the  Monocyclic  as  superior  to  any  of  the 
polyphase  systems  which  we  are  acquainted  with,  and 
intend  in  the  near  future  to  duplicate  this  machine. 
Yours  truly, 

R.  A.  CORBETT, 

Pres.  &  Mgr.  Port  Hope  Elec.  Lght  &  Power  Co. 


Parry  Sound,  Feb.  27th,  1896. 
The  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — Having  now  made  a  thorough  trial  of  the 
Monocyclic  system  of  Electrical  distribution  as  supplied 
by  you,  I  have  much  pleasure  in  informing  you  that  it  is 
giving  entire  satisfaction. 

The  machine,  a  75  K.W.,  is  a  beautiful  specimen  of 
dynamo  building,  being  strong  and  compact.  Ventilation 
of  the  armature  is  excellent,  and  the  general  design  of 
that  very  important  part  of  the  machine  is  good.  Elec- 
trically and  mechanically,  I  consider  your  machine  to  be 
s\iperior  to  any  I  have  seen. 

We  have  not  had  occasion,  as  yet,  to  test  the  machine 
on  the  operation  of  motors,  but  speaking  from  the  lighting 
point  of  view,  I  can  fully  endorse  what  )  OU  claim  for  the 
system. 

We  have  700  lights  now  wired  and  expect  to  increase 
to  1,200  before  1897. 

Yours  truly, 

W.  B.  Armstrong, 
Manager  Parry  Sound  Electric  Light  &  Power  Co.,  Ltd. 


Hanover,  Feb.  21,  1896. 
Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  : — In  answer  to  your  enquiry  as  regards  the 
operation  of  our  Electric  System,  I  beg  to  say  that  we 
have  now  been  running  one  of  your  75  Kilowatt  Monocy- 
clic Dynamos  for  the  past  two  months,  and  it  is  giving 
entire  satisfaction  in  every  respect.  We  have  not  had  the 
slightest  trouble  with  it  in  any  way,  and  although  it  is 
being  operated  about  15  hours  a  day,  it  runs  exceedingly 
cool,  and  requires  practically  no  attention  whatever. 

The  machine  itself  I  regard  as  a  model  of  simplicity, 
in  fact  to  show  my  confidence  in  the  apparatus  I  have 
placed  the  plant  in  full  charge  of  my  brother,  who,  previous 
to  the  starting  up  of  this  machine,  had  no  experience 
whatever  with  electrical  apparatus  of  any  kind. 

The  perfect  regulation  of  the  Dynamos,  and  the  sim- 


plicity of  the  wiring  are  also  strong  points  which  should 
recommend  the  use  of  this  style  of  apparatus  to  anyone 
contemplating  the  installation  of  an  electric  plant. 

In  conclusion,  I  might  sa}'  that  after  having  decided  upon 
adopting  the  Monocyclic  system,  my  opinion  became 
somewhat  prejudiced  against  its  adoption  by  representa- 
tions made  by  other  manufacturers,  but  I  now  fail  to  see 
wherein  I  could  have  secured  anything  better  to  that 
installed  by  your  company. 

Yours  very  truly, 

D.  Knechtel. 


Dunnville,  Februar\',  1896. 
Messrs.  Canadian  General  Electric  Co., 

Toronto,  Ont. 

Dear  Sirs  : — We  are  pleased  to  be  able  to  express 
ourselves  as  entirely  satisfied  with  the  Monocyclic  system 
installed  by  you  last  fall.  We  are  now  in  a  position,  hav- 
ing covered  a  considerable  portion  of  the  town  with  our 
lighting  mains,  to  appreciate  the  value  of  the  thi-ee-wire 
system  for  secondary  distribution  from  the  transformers, 
and  the  great  advantage  gained  in  simplicity  by  the 
Monocyclic  from  its  being  a  single-phase  system  for  the 
lighting  distribution. 

The  workmanship  and  finish  of  the  dvnamo  itself  cer- 
tainly does  credit  to  your  factories,  and  in  operation  it 
has  proved  itself  to  be  exceedingly  simple  and  satisfactory. 

The  commutator  and  brushes  run  without  any  sparking 
whatever,  and  do  not  give  us  a  particle  of  trouble.  We 
feel  fully  justified  in  saying  that  the  Monocyclic  system 
in  operation  has  shown  itself  to  possess  all  the  points  of 
exceUence  claimed  for  it  by  }'ou  at  the  time  when  we 
made  the  selection  for  our  new  plant. 

Dunnville  Electric  Light  Co. 


Mattawa,  Feb.  27th,  1896. 
Messrs.  Canadian  General  Electric  Co.,  Toronto. 

Dear  Sirs  :^ — We  are  pleased  to  be  able  to  express 
complete  satisfaction  with  our  Monocyclic  plant,  which 
has  now  been  running  since  27th  Sept.  We  aie  especiallv 
pleased  with  the  ease  with  which  our  former  single-phase 
sj  stem  has  been  changed  into  one  suitable  for  the  distri- 
bution of  both  light  and  power.  The  only  change  made 
in  our  case  was  the  installing  of  the  Monocyclic  machine 
in  place  of  our  former  single-phase  alternator,  and  the 
running  of  a  third  wire  to  the  points  where  power  is  to  be 
supplied.  Altogether  the  system  is  admiralale,  both  as  to 
simplicity  in  the  wiring,  and  distribution  and  perfect  free 
dom  in  operation  from  any  trouble  or  complication.  We 
aie  quite  sure  that  tiit  Monocy  clic  system  will  prove  a 
means  of  increasing  largely  the  revenues  of  alternating 
lighting  stations  by  the  sale  of  power  without  adding  an\- 
complications  to  their  operation.  You  will  be  pleased  to 
know  that  the  5  h.p.  induction  motor  geared  to  a  triplex 
pump  is  now  in  successful  operation  pumping  water  for 
the  C.P.R.  water  tank.  It  is  certainly  a  very  simple  and 
substantial  piece  of  machinery. 

Yoius  truly, 

Mattawa  Electric  Light  cSc  Power  Co.,  Ltd. 
A.  F.  Hurdman,  Sec'y-Treas. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  norresponding  with  Advertisers 


CflN^iDlfiN    EliECTJ^lCflLi  JSIEWS 


May,  I J 


SPARKS. 

The  Gak,  Preston  and  He^peler  Electric 
.Railway  carried  13,000  passengfers  and  800 
tons  of  freight  during'  the  month  of  March. 

An  electric  trolley  toad  has  been  built  at 
Kioto,  Japan.  Tokio,  Yokohama  and 
Osaka  have  decided  on  adopting  similar 
lines. 

The  Toronto  Suburban  Street  Railway 
Company  propose  extending  their  lino  from 
Toronto  Junction  to  Lambton  Mills  and 
Islington. 

Messrs.  J.  E.  Flood  and  J.  W.  Burke,  of 
New  Yoik,  are  interested  in  the  construc- 
tion of  the  proposed  electric  railway  at 
Sherbrooke,  Que. 

The  Niagara  Falls  Electric  Light  & 
Power  Co.,  of  Niagara  Falls,  Ont.,  have 
awarded  the  contract  for  a  5,060  light  in- 
candescent plant  to  the  Canadian  General 
Electric  Co.,  Ltd. 

An  electric  railway  is  projected  to  run 
from  Bell's  Corners  to  Richmond  West, 
Ont.,  a  distance  of  ten  miles.  The  pro- 
moter is  Mr.  John  Moodie,  proprietor  of 
the  Richmond  and  Nepean-  Macadamized 
road,  who  intends  asking  the  mimicipalities 
interested  for  a  bonus  towards  the  con- 
struction of  such  a  line. 


SECOND-HAND 
ALTERNATORS 
FOR  SALE 


We  have  for  sale  several  second- 
hand alternators  which  we  have 
taken  in  exchange  for  a  larger  ma- 
chine, and  which  we  are  offering  at 
low  figures.  These  machines  have 
exciters  and  switchboard  apparatus 
and  are  ready  for  immediate  service. 
For  particulars  apply 

AHEARN  &  SOPER 
Ottawa,  Ont. 


Telephones 


THE  .  . 


Main  Line  and 
Warehouse  .  . 


Sold  Outright. 

.  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adj  ustment  


Send  for  Catalogue  and  Prices. 


Sdl.K  MANUKAC'l  UKliliS  : 


JoUn  Starr,  Son  &  Go. 

2,4,6  DUKE  SI.,  COR.  WIIIER,  Halifax,  N.S. 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

linilCHHENI  DIRECI  TO  FUNS,  BLOWERS,  CENIRIFUGIIL 
5,  SIOKERS,  8IEERING  GEAR,  EIC. 


CORRESPONDENCE  SOLICITED. 

PHELPS  MACHINE  GO. 

EASTMAN,  P.  Q. 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  .  .  . 

T.  J.  C.  INJECTOR 


20 


the  most  economical  boiler  feede 
in  the  world. 

per  ^ 
cent._--^^ 

saved  in  coal  over  any  other  make. 
Absolutely  automatic.  Easily  at- 
tached. Applicable  to  all  kinds  of 
boilers. 

NOT  EXPENSIVE. 

Will  outwear  any  other  make  and  is 
simple  in  construction.  It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Tii6T.J.6.iniector 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  resuli  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PBICB  LIST 


No. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

10 

7  00 

8  to  16 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

25 

22  f^o 

72  to  ic-o 

iS 

30  00 

I  0  to  220 

45 

38  00 

220  to  300 

Hamilton  Brass 


Go. 


(LIMITED) 

Hf\MILTON,  ONT. 
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P       "P  g  ^        ^    PROCURED  ON 
BLEnTRTCAC  INVENTIONS 

-  RIDOUT  &  MAYBEE,  '"^^elJph^nelsB'^r™ 


A  pamphlet  on  patents  sent  free, 
"  RiDOUT  on  Patents,"  price  $5.50, 


$6.00. 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers . 


KEEP  Y0UR^^Of£N  for 

H.W.Petrie^MwS^Logue 
J^^l^^iPMACHINERY 

Adjoining  New  Un'On  Station, Toronto,Can. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium  for  advertise- 
ments for  'Tenders.' 


1 


IGANADIAN  CONTRACT  RECORD^ 

TORONTO.  ,  E 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


NON-ARCINQ 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Primary  Side  of  your  Alternating-  Current.  We  have 
it,  and  guarantee  it  to  you  in  every  way. 


Lightning!  Lightning! 


f 


Who  is  afraid  of  that?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered  to  the  electrical  public.  We  are  leaders  in 
the  manufacturing  of  Circuit  Breakers,  either  for  Direct  or  Alternating 
Current  Systems.    Any  voltage.  Catalogue  Free. 

AUTOMATIC  CIRCUIT  BREAKER  CO.  -  Newaygo,  Mich.,  U.S.A. 


D 


ODGE  PATENT .  . 
Split  Friction  Cut-OIf 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 

IS 


Are  all  Claims  Worthy  of  your  Investigation 


XL 

Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 


WRITE  FOR  PRICES 


—  Sole  Manufacturers  in  Canada  — 

DODGE  WOOD  SPLIT  PULLEY  CO. 


Office,  68  King  St.  W.,  TORONTO 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 


Westinghouse  Electric  &  Mfg.  Go. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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I  SUPPLIES 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Comer  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^jg^^y Q  ^?OiutS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in  T~) 
Carbon  for  Telegraph,  Telephone  (§)  |^ 
and  Electric  Light  Supplies  ... 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


fVLL^   GOODS   GUflRflNTE&D   TO   GIVE.  SflTlSFflGTION 


VDLCAMIZED  FIBRE  CO.  — 

so.  «ku™hs  op  hard  vulcanized  fibre 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Rlack  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL  OFFICE.:  14  DEY  ST.,  NE.W  YORK. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  Ef\ST 
Tel fp/i  otic  4  7-'> 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  <fe  WILCOX 

'Water  ^iilDe 


STEA/T\ 

OVBR   1,600,000  «ORSE  POWER  IN  USE. 


«E«D  OFFICE.; 


415  Board  of  Trade  Bnlldlng,  Montreal. 

WM.  T.  BONNER,  general  agent  for  Canada 


Ca.n.a.d.ia.rL  Siiops  a-t  Belleville. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION   


CANADIAN  ELECTRICAL  ASSOCIATION  CONVENTION 
TORONTO,  JUNE  17,  18,  19,  1896 


I T0  W  W  W  %V  V 
A       «A  /aX  0j 


I 


LECMALNEWS 


3  ^i>id''"^W 


NGINEERING 


Jim 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VL— No.  .6 


JUNE,  1896 


PRICE  10  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO'Y 


TORONTO 


Two  Phase  or  Single  Phase  Slow-Speed  Alternating:  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  Motors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 
for  Lighting,  Railways  and  Power. 

Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h.p. 

Manhattan  Enclosed  Arc  Lamps— (pne  arc  lamp  across  no  volt 

circuit  burns  1 50  to  20O  hours,  consuming  only  12  inches  of  solid 
carbon  yi"  dia. ) 

Keystone  Incandescent  Lamps.      Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 


WAGNER  TRANSFORIVIERS 

NOT  THE  CHEAPEST.  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


WE  ARE  MANUFACTURERS— NOT  AGENTS 

Prices  Right — Apparatus  the  Best 


\  Our  Arc  Lamps 


For  Incandescent,  Power,  Street  Railway  and  Arc  Systems, 
SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market- 
Most  Efficient  and  Durable,  or  NO  SALE 


Arc  Lighting  . . . 
our  Specialty 

.  ....   ^.   


The  Thompson  Electric  Go.  waterford.  ont. 


THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


Western  Office,    TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY    /V\f\KERS    FOR    GENTRf\L  STf\TIONS 


THESTf\NDflRD  f 
f\LL  COPY 
NONE  EQUfVL 

INCREASE 

STATION  CAPACITY 


SflFETY 

EFFIGIENGY 

REGULf\TION 


DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum 
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E.  GftRL  BREITHflUPT 

CONeULBlNG 

ElectilGal  Engineer 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     x  nrpi  lu  nuT 
and  Railway  Work  f  DLnLllli  Ullli 

DAVID  A.  STARR 


E 


leetrical  Engineep 
and  Contraetop 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


'        TIRE.  PROOF 

ROOFINC 

I LLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (£ 

AfAJVUFACri/RCRS.'TOROUTO 


FIRSTBROOK  BROS. 

Kitiff  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  McLEAN  CO.,  Ltd. 

Toronto. 


PUB1,ISHE"<S 

10  Front  St.  E. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, >Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPflNS  TABULES 

Promote  Diecstion,  Rcpriilate  the 
iStoinach,  Liivcr  and  Bowelx,  I'uril'y 
the  ](loo<l;  andaro  a  PoHitive  Cure  for 
Constipation,  Hick  Uciidache,  Uil- 
ioiisneHM,  anil  all  other  Diseases  arisini? 
from  a  disordered  condition  ot  the  Liver  and 
Stomach.  They  act  cently  yet  promptly,  and 
perfect  dltte.stlon  follows  their  use. 
Elpans'l'abules  taite  the  place  of  an  Entire 
medicine  Chest,  and 
should  be  kept  for  use  In 
every  family. 


Price,  50  Cents  a  box.  At 

Di  iiKglsiH  or  by  mall, 
KIPANS  CHEMICAL  CO., 

10  Spkuck  St.,  New  Yoes. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Trea.s. 


i  F.  PIPS  mi 


MANUFACTURERS  OF 

ELECTRIC  LICHT  WIRE, 

Magnet  Wire,  Office  and  Annunciatop  Wipe, 
Rubbep  Coveped  Wire,  Lead  Encased  Wipe, 
TELEPHONE  AND  INCANDESCENT  CORDS. 

Ff\Rf\Df\Y  Gf\BLES 
RAILWAY  FEEDER  AND  TROLLEY  WIRE 


OFFICE  AND  FACTORY  : 
New  York  Office:  10  Cortlandt  Street. 
Providence  R.  I.:  American  Electrical  Works. 


Montreal,  Canada. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 
Armatures  Rewound  t.  &  H.  Arc  Armatures  a  Specialty. 

Electric  Siipp'ies  of  all  kinds.    •   Estimates  •  heerfully  given. 


Save  Agent's  Commission  by  sending  direct  to 


Geo.  E.  Matthews,  Manager. 

Late  of  the  Royal  Electric  Co. 


FLEGTRIG  REPAIR  &  GONTRftGTING  GO. 

L  623  Lagauchetiere  St. ,  MONTREAL. 


ELE,GTRIGftL  GONTRftGTORS 


Tel.  4:'79. 


•    MftNUFftGTURE.RS'  ftOENTS 

Office:  '71  Yonge  St.,  TORONTO,  Ont. 


Canadian  Agents  for  The  Eddy  Electric 
M'fg.  Co.,  Df  Windsor,  Conn. 


Estimates  Furnished  for  Wiring  and  Installing  Complete 
Electric  Plants  for  Light  or  Power. 


o 


Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


Mention  the  CANADIAN  Electrical  News  when  Corresponding  with  Advertisers. 


ROBB-ARMSTRONG  ENGINES 

Simple,  Tandem  and  Cross  Compound 
Correct  Design  •  High  Grade  Work 

ROBB  BNGINBBRINQ  CO.,  Ltd. 

JLmlierst,  isr.  s. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 
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H 


OME  STUDY. 

An  Elementary  Jonrnai 

FOR  TECHNICAL  STUDENTS, 

Including  all  Readers  of  Technical  Books  and 
Periodicals. 

MECHANICAL  AND  ARCHITECTURAL 
DRAWING  EXERCISES. 

HOME  STUDY  makes  a  specialty  of  teaching  its 
readers  how  to  make  and  read  Mechanical  and  Archi- 
tectural Drawings.  Sample  Copy  sent  free  on  appli- 
cation.   Address,  Box  IC04, 

HOME  STUDY,  Scranton,  Pa. 


ELECTRICAL  SUPPLIES 

Lamps,  Wires,  Cords,  Switches  and  Fittings  generally. 


0 


iir  "flcme"  flutomatic .... 
Railway  Goach  and  Street  Gar 


GURTfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronfjer  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 
Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


THe  New  Line  of  

"NEW  AMERICAN"  TURBINES 

FOR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
^    Steadiness  of  Motion 

Ease  of  Regulation 
•    Freedom  from  Trouble  of  Any  Kind 
,   and  is  without  a  rival  for  Electrical  Purposes 


07  WHEELS  SOLD  IN  1895  WHICH  ARE 
0/  DEVELOPING  OVER  11,000  H.  P. 


I         High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
TORONTO  ELECTRICAL  WORKS  with  Water  Wheels. 

33,  35,  37  Adelaide  Street  West     -  TORONTO 


Get  our  prices  before  buying. 
Repairs  made  quickly  and  at  reasonable  prices. 


Wm.  Kennedy  &  Sons 
^  OWEN  SOUND  ONT. 


VDLCANIZED  FIBRE  CO.  — — -  — 

so.  «..uPACT„«eBs  0.  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DeY  ST.,  NE,W  YORK. 

.  .  .  TO  .  .  . 

Central  Station  Men 

Read  Extract  from  letter  from  another  -^y^^. 
Central  Station  Man  who  saved  money 

by  consulting  me  ^  ^  ^  ^  

Dear  Sir  :  I  am  glad  I  had  you  to  inspect  my  electric  plant.  I  had  thought  the 
expense  of  such  an  inspection  by  an  independent  man  would  be  money  wasted. 
You  have  convinced  me  I  can  save  far  more  than  your  fees  cost  me,  and  in  directions 
an  inexperienced  man  would  never  think  of.  I  think  no  person  should  do  business 
with  electric  companies  without  securing"  the  advice  of  an  independent  engineer,  as  he 
can  save  far  more  than  he  costs,  and  get  better  work  done. 

Yours  truly,    Electric  Co. 

The  original  of  the  above  may  be  seen  at  office 

GEO.  U/MITE  FRASER 

MEM.  AM.  INST.  EI.EC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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Kay  Electric  M%.  Co. 

255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.   Telephone  1214. 


"Weja-re  prepared,  to  f-u.misli  

Jjyuamos  of  any  capacity  for  any  voltai/e  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternatinfj  Dynamos  from  300  to  1000  lir/hts. 
Iransformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


(1 


0\  from  1  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  other  our- 
Doses. 

MANUFACTURED  BY 

f  Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fartic-U-lars  on  Application. 


Representatives  for  the 
Dominion  of  Canada. 


STEf\/V\  PUMPS 


SnsTGhHiE 


0 


For  All  Duties 


•  •  •  • 


NORTftEY  iWFG.  CO.,  Ltd.,  TORONTO 

The  UaUrie  Engine  Co.,  Monteal 


-SOL>&  AGENTS  FOR  PROVINCE.  OF  QUEBEC- 


C 


T 


E 


Street  Cars 


OUR  SPECIALTY  .  . 


PA5GERSON  &  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  CATHARINES,  ONT 


W.  N.  LAZIER 

Box  341,  VICTORIA,  B.  C. 

Pacific  Coast  Agent  for 

Reinlngion  MacHlne  Go. 

Refrigerating  and  Ice  Machines. 
Complete  Plants  Installed  for  all  Purposes 
Robb  Engineering  Co.  Economic  Boilers. 

High  .Speed  and  Corliss  Engines. 
Complete  Plants  Erected. 


ALL  WORK  GUARANTEED. 


MUNDERLOH  &  CO. 


IVIontreal 


try  our  station 


VOLTMETERS 

. . .  AMMETERS 

Hundreds  in  vise  in  United  Stales,  Eng-land,  Germany, 
France,  Australia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  VI. 


JUNE,  1896 


No.  6. 


THE  ELECTRIC  LIGHT  INSPECTION  ACT. 

Reference  was  made  in  the  May  number  of  the 
Electrical  News  to  complaints  regarding  the  operation 
of  the  Government  Electric  Light  Inspection  Act.  Pur- 
suant to  the  promise  then  given,  further  inquiry  has 
been  made,  the  result  of  which  shows  the  system  of 
government  inspection  to  be  extremely  unpopular  with 
the  electric  lighting  companies  throughout  Canada.  The 
large  number  of  such  companies  who  have  written  us 
their  opinions  on  the  subject  take  the  ground  that  a 
system  of  compulsory  inspection  by  the  government  is 
unnecessary,  and  that  no  equivalent  is  given  either  the 


Has  the  inspection  been  productive  of  any  better  understanding  between  seller  and 
buyer?  

Are  the  consumers  more  satisfied  with  their  bills  now  than  they  were  prior  to  the 
date  when  the  inspection  system  went  into  operation  ?    

What  is  your  experience  of  the  performance  of  direct  current  mechanical  meters 
with  commutators,  after  being  sealed  up  by  the  government  seal '!  Do  you  find  them 
slow  ?  

What  is  your  general  opinion  as  to  the  advisability  of  government  interference  be- 
tween buyer  and  seller?  Would  you  consider  the  competition  between  different 
methods  of  lighting  a  sufficient  safeguard  of  the  interests  of  the  consumer  even  in 
places  where  there  is  no  gas,  where  the  ideas  of  the  community  are  about  the  size  of  a 
coal  oil  lamp,  and  where  electricity  has  of  necessity  to  be  sold  cheaply  enough  to  be 
an  inducement  for  its  adoption  ? 

Remarks :    


C.  H.  MORTIMER,  Publisher. 

The  large  number  of  replies  received  to  the  above  in- 


Engine  and  Dynamo  Room,  Incandescent  Station,  Toronto  Electric  Light  Co. 


companies  or  their  customers  for  the  yearly  fee  which 
the  former  are  compelled  to  pay  the  government.  Com- 
panies doing  a  limited  business  in  competition  with  coal 
oil  in  small  towns  and  villages  are  especially  bitter  in 
their  complaint  of  the  uselessness  and  injustice  of  the 
system. 

With  the  object  of  eliciting  an  expression  of  views 
upon  the  subject,  a  copy  of  the  following  circular  was 
recently  mailed  to  the  electric  companies  throughout 
the  Dominion  : 


Confederation  Life  Building, 
Toronto,  May  ist,  i8 


OFFICE  OF 

CANADIAN  electrical  NEWS 

AND 

Steam  Engineering  Journal. 

Dear  Sirs  : — Having  lately  heard  some  dissatisfaction  expressed  with  the  system 
of  electric  light  inspection  put  in  operation  last  year  by  the  Dominion  Government,  I 
\vould  feel  obliged  if  you  would  kindly  favor  me  with  your  opinion,  on  the  line  of  the 
undermentioned  inquiries,  as  to  the  extent  to  which  you  consider  the  operation  of  the 
system  advantageous  and  satisfactory. 

In  case  it  is  found  to  be  defective  and  burdensome  on  the  companies,  the  Electrical 
News  will  endeavor  to  have  it  improved  or  abolished. 


What  is  your  opinion  of  the  present  system  of  government  inspection  of  electric 

light?   (a)  Is  it  an  advantage  t  >  the  seller?  

(b)  Is  It  an  advantage  to  the  consumer  ?  

Is  the  annual  inspection  fee  in  your  opinion  a  fair  one  ?  


quiries,  and  the  very  decided  language  employed  in  ex- 
pressing disapproval  of  the  inspection  system,  are,  as 
already  stated,  evidence  of  the  widespread  feeling  of  in- 
dignation which  prevails  as  a  result  of  the  injustice  to 
which  the  lighting  companies  feel  they  are  being  sub- 
jected. In  order  that  the  Inspection  Department  may 
see  exactly  the  condition  of  affairs,  we  print  verbatim 
the  following  opinions  : — 

"  Our  opinion  is  there  is  no  necessit}'  for  such  interference." — 
St.  Marys,  Ont.,  E.  L.  Co. 

"  The  Government  have  no  right  to  interfere,  as  there  is  not  the 
slightest  call  for  sucli.  Government  inspectors  are  not  educated 
for  their  position.  Should  any  company  be  in  opposition  to  the 
government,  the  officials  could  injure  their  business.  Have  al- 
ready expressed  our  views  very  strongly  to  ministers  of  the 
crown  in  opposition  to  the  sj'stem  of  inspection.  Nothing  less 
than  an  imposition." — Kemptville,  Ont.,  E.  L.  Co. 

"(a)  Yes,  if  we  could  induce  our  customers  to  adopt  it.  (b)  N'o, 
not  when  compared  with  a  flat  rate.  Its  an  unfair  tax  for  which 
no  benefit  is  given.  There  is  no  gas  here,  but  we  find  we  have  to 
compete  against  the  cost  of  coal  oil,  and  this  necessarilv  keeps 
the  price  down  or  we  could  not  get  the  business.  This  appears 
to  us  to  be  sufficient  security  to  the  consumer.    When  the  price  is 


96 


CA^lflDlflr^    ELiEGTf^ICflLi  NEWS 


June,  1896 


not  satisfactory  they  cannot  be  compelled  to  use  electric  light." — 
Citizens  Telephone  &  Electric  Co.,  Rat  Portage. 

"  The  biggest  fraud  on  earth — an  advantage  to  no  one.  Never 
saw  the  inspector  ;  has  never  been  here.  We  do  not  use  meters 
at  all.  Rent  by  the  year,  and  consumers  use  as  much  current  as 
they  want.  Do  not  approve  of  government  interference  at  all. 
Believe  this  law  was  made  more  for  the  purpose  of  furnishing 
some  hungry  politician  with  an  easy  and  lucrative  position  than 
for  any  benefit  it  might  confer  on  either  buyer  or  seller.  It  is  the 
biggest  farce  we  know  of." — Cayuga,  Ont.,  Lt.  &  Power  Co. 

"We  consider  this  inspection  fee  one  of  the  most  unfair  things 
that  was  ever  adopted.  If  we  took  money  from  any  person  with- 
out giving  him  an  equivalent  better  than  what  we  get  for  this  in- 
spection fee,  we  would  feel  that  we  had  stolen  the  money.  The 
inspector  came  and  said,  '  I  want  $25.00  ;  I  don't  know  anything 
about  the  electric  plants,  but  I  must  have  the  money.'  So  he  got 
it,  and  that  is  the  last  we  have  seen  of  the  thing  and  is  likely  to 
be  until  they  want  more.  It  does  not  do  any  good  in  small 
places  at  least  ;  it  is  too  bad.  Kindly  do  what  you  can  to  have  it 
abolished  altogether." — 

"  We  have  been  ex- 
pecting inspection  of 
meters  for  the  past  year, 
but  have  not  got  it  yet  ; 
cannot  say  whether  same 
will  be  satisfactory.  The 
fee  is  not  a  fair  one — it 
is  altogether  too  high. 
The  competition  in  the 
lighting  business  is  in 
most  places  very  keen, 
and  there  is  no  danger 
of  the  public  being  over- 
charged for  light.  A 
meter  of  any  kind  is  by 
the  consumer  generally 
considered  an  unreliable 
machine,  and  as  one  of 
those  having  to  do  busi- 
ness by  meters,  we  think 
the  inspection  by  govern- 
ment a  good  thing  to  fall 
back  upon,  and  will  to 
some  extent  satisfy  the 
consumers."  —  People's 
Electric  Co.,  Windsor, 
Ont." 

"  (a)  (No,  we  run  all 
flat  rates.)  We  get  no 
value.  Have  never  seen 
or  heard  from  inspectors 
except  to  collect  fee. 
Where  current  is  sold  by 
meters,  and  meters  are 
inspected  and  value 
given  by  inspectors  for 
work  done,  there  is  some 
excuse  for  collecting  an 

apnual  fee,  but  it  is  certainly  a  hardship  to  be  compelled  to  pay 
a  fee  to  a  department  which  is  of  no  earthly  use  in  any  manner  or 
form.  This  applies  to  all  stations  selling  current  on  flat  rate 
basis." — Gananoque  E.  L.  &  Water  Supply  Co. 

"  I  do  not  think  the  government  should  interfere.  It  seems  to 
me  to  be  only  a  scheme  to  raise  revenue,  as  we  have  paid  $25.00 
for  a  registration  fee  and  so  far  have  had  no  inspection,  nor  do 
we  know  who  the  inspector  is  for  this  district.  It  also  seems,  in 
the  case  of  municipalities,  a  farce  for  the  Provincial  government 
to  give  power  to  establish  lighting  systems,  and  then  for  the  Do- 
minion government  to  say  we  will  charge  them  a  certain  sum  for 
availing  themselves  of  the  legislation  enacted  by  the  provincial 
authorities." — J.  N.  Christie,  Town  Clerk,  Mitchell,  Ont. 

"  We  paid  our  license  of  $25.00  and  have  had  no  inspection  up 
to  the  present  time.  The  only  thing  we  know  about  it  is,  we  arc 
$25.00  out." — Stratford  Gas  &  Electric  Co. 

"  There  should  be  no  interference.  If  any  one  wants  govern- 
ment or  any  other  inspection  let  him  gel  it  and  pay  for  it.  Why 
should  the  government  compel  me  to  pay  a  registration  fee  for 
selling  electricity  for  lighting  purposes  and  allow  others  to  sell 
coal  oil  and  other  illuminants  without  paying  a  fee?    The  govcrn- 
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ment  gives  no  value  in  return  for  the  registration  fee,  and  money 
taken  without  value  given  is  simply  robbery." — A.  Groves, 
Fergus,  Ont. 

"We  have  paid  $25.00  and  not  received  a  single  cents'  result. 
It  is  simply  robbery  of  small  plants  of  villages  or  towns.  We  do 
not  sell  by  meter,  and  there  is  really  nothing  for  a  government 
inspector  to  do.  There  is  further  no  advantage  to  buyer  that  we 
can  see,  because  if  they  cannot  afford  electric  light  they  need  not 
take  it." — W.  Moore  &  Sons,  Meaford,  Ont. 

"  Do  not  think  it  necessary  in  small  places,  even  where  there  is 
no  competition  but  oil,  as  prices  are  so  low  there  is  not  a  living 
profit  to  be  made.  The  yearly  government  fees  are  altogether 
too  high  for  small  plants." — Stanstead,  Que.,  E.  L.  Co. 

"  We  only  run  the  arc  system  of  lighting  and  therefore  consider 
inspection  a  perfect  farce.  You  can  only  get  so  many  amperes 
out  of  a  certain  wound  machine,  which  during  inspection,  can  be 
run  to  full  amperage  but  with  a  self  adjusting  lamp  running  and 
producing  a  clear  light  on  any  current  from  4  to  12  amperes,  it 
can  easily  be  seen  that  government  inspection  won't  amount  to 

anything  or  be  any  safe- 
guard. Competition  will 
do  it,  and  nothing  else. 
The  fact  is  the  move  is 
calculated  to  close  out 
small  plants,  and  set 
back  our  villages  into 
the  old  Egyptian  dark- 
ness." —  Owen  Sound 
Electric  Illuminating  & 
Mfg  Co. 

"  (a)  No,  it  only  takes 
money  from  him  and 
gives  nothing  in  return, 
(b)  Not  that  we  have 
been  able  to  find  out. 
We  think  it  a  humbug  ; 
the  party  that  inspected 
our  plant  did  not  know 
an  alternator  from  an 
engine,  but  sat  in  our 
office  and  wrote  just 
what  we  told  him  about 
our  plant,  and  charged 
us  $10  for  it." — Thames- 
ville  E.  L.  Co. 

"  (a.)  Only  in  case  of 
controversy.  (b)  Yes. 
Do  not  know  what  in- 
spection fee  is  for.  Have 
not  been  operating  long 
enough  to  say  whether 
inspection  is  productive 
of  better  understanding 
between  seller  and  buy- 
er."—  Peterborough  E. 
L.  Co. 

"  (a)  It  is  of  no  advan- 
tage to  the  seller  or 
buyer  in  our  case  as  we  use  no  meters.  The  government 
taxes  us  $25.00  annually,  which  we  consider  most  unfair  as 
we  get  no  return  therefor  whatever.  The  buyers  are  perfectly 
satisfied  and  many  of  them  do  not  know  that  such  a  thing 
exists.  We  consider  that  in  towns  of  this  size  where  the 
light  has  of  necessity  to  be  sold  cheap,  that  there  is  no 
reason  whatever  for  government  interference,  and  we  can 
see  no  valid  reason  why  we  should  be  compelled  to  pay  a  revenue 
tax  of  $25.00  annually,  when  we  get  no  return  whatever  for  the 
money  paid  out.  If  we  were  in  the  tobacco  or  liquor  trade, 
doing  a  business  which  some  people  might  consider  was  deroga- 
ory  to  the  welfare  of  the  country  and  upon  which  the  profits  were 
arge,  we  would  not  mind  the  tax.  We  cannot  understand  why 
the  manufacturers  of  electric  light  should  be  compelled  to  pay  a 
government  tax  to  the  revenue  department  any  more  than  the 
manufacturers  of  furniture  or  agricultural  implements.  If  the 
consimiers  were  dissatisfied  with  the  light  given  or  with  their 
meters,  why  could  not  an  inspector  be  appointed  to  rectify  and 
measure  the  same,  and  be  paid  by  the  company  or  the  purchaser 
for  his  work  without  compelling  us  to  pay  out  $25  annually,  same 
as  an  hotel-keeper  or  a  man  wanting  a  fishing  Ucpetise,    We  would 
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favor  the  removal  of  the  lax  which  we  consider  unnecessary  and 
wrong." — Citizens'  Electric  Light  Co.,  Sniilhs  Falls,  Ont. 

"(a)  We  do  not  think  so.  (b)  We  do  not  iliink  it  would  be. 
If  the  consumer  be  dissatisfied,  he  could  discontinue  at  any  lime. 
We  consider  the  government  has  no  more  right  to  interfere  in  this 
than  with  the  buyer  and  seller  of  any  other  commodity.  If  parties 
don't  want  the  light  they  need  not  buy  it.  We  think  the  inspector 
would  only  tend  to  make  or  cause  trouble.  For  instance,  if  the 
inspector  arrived  here  during  high  water,  we  could  at  such  lime 


Ontario  Parliament  Buildings,  Toronto. 

perhaps  not  give  the  buyers  16  c.  p..  We  cannot  see  that  any 
good  would  come  to  anyone  except  the  inspector." — Robertson, 
Rowland  &  Co. 

"  (a)  No.  (b)  No,  we  will  have  to  charge  higher  rates.  We 
do  not  use  meters.  The  fee  should  be  only  nominal  in  small 
towns  like  Brampton.  Charge  should  be  larger  where  a  large 
quantity  is  sold.  Five  dollars  would  be  ample  fee  for  our  town. " — 
J.  O.  Hutton,  Brampton,  Ont. 

"  We  do  not  know  anything  about  the  working  of  the  inspection 
act  as  yet,  except  that  we  had  to  pay  the  fee, 
$25.00.  We  do  not  consider  that  in  a  town 
like  our  own  that  anything  of  the  kind  is  ne- 
cessary. We  are  obliged  to  make  the  rates 
low  and  keep  the  bills  small,  often  cutting 
the  amount  down  without  saying  anything 
about  it,  as  our  people  really  caimot  afford 
to  pay  but  a  limited  amount  as  a  rule,  and  we 
govern  ourselves  accordingly.  From  our  ex- 
perience we  would  say  local  conditions  are 
quite  sufficient  to  keep  business  right." — 
Carleton  Place  E.  L.  Co. 

Our  only  competitor  here  is  coal  oil,  and  in 
order  to  induce  the  use  of  electricity  we  are 
obliged  to  make  the  price  very  low — $4  is  the 
highest  price  we  get  for  16  c.  p.  incandescent 
lamps  by  the  year.  We  cannot  see  any  ad- 
vantage to  the  buyer  from  government  inter- 
ference. We  presume  it  was  to  protect  him 
the  S3'stem  was  adopted.  In  our  case  es- 
pecially, where  no  inspection  was  made,  the 
buyers  could  not  have  been  benefitted,  and 
even  had  there  been  an  inspection  and  we  were 
found  to  be  using  a  less  voltage  or  amperage 
than  we  say  we  do,   we  would  then  simplv 

say,  '  That  is  our  price  for  whatever  voltage  or  amperage  it  is. 
So  long  as  the  light  is  satisfactory  you  can  keep  it,  and  when  it  is 
not  we  will  take  it  out."  —John  Beaman,  Chesley,  Ont. 

"(a)  Cannot  see  that  it  is.  (b)  We  have  not  seen  the  advan- 
tage. Fees  too  arbitrary.  Many  companies  not  paying  expenses. 
We  find  meters  after  being  sealed  run  slow  and  some  do  not  go 
at  all.  Do  not  consider  that  the  electric  lighting  industry  has 
arrived  at  a  point  where  it  requires  government  inspection." — 
Sherbrooke  Gas  &  Water  Co. 

"  So  far  as  we  are  concerned  we  have  seen  no  beneficial  effects 


from  the  act.  We  were  simply  taxed  $20  for  our  plants  and  that 
is  all  we  ever  heard  about  it.  Therefore  we  consider  this  inspec- 
tion fee  as  only  a  piece  of  imposition." — Lakefield  E.  L.  Co. 

"  (a)  Yes,  it  saves  us  a  great  amount  of  trouble  with  our  cus- 
tomers, (b)  Yes,  because  he  can  find  out  whether  his  meter  is 
correct.  The  fee  is  not  a  fair  one.  Five  dollars  is  enough.  De- 
cidedly the  inspection  has  been  productive  of  a  better  understand- 
ing between  seller  and  buyer — it  has  settled  all  disputes,  and  we 
think  the  buyers  are  more  satisfied  with  their  bills.  About  10  per 
cent,  of  meters  run  slow  ;  we  seldom  find  one 
running  fast.  We  are  decidedly  in  favor  of 
some  government  supervision  over  all  lighting 
companies — gas  as  well  as  electric — but  we 
consider  the  present  scale  of  fees  charged  for 
inspecting  electric  meters  is  too  high,  and  in 
the  interest  of  the  consumer  as  well  as  the 
companies  should  be  reduced  at  least  50  pc 
cent." — The  London  Electric  Co. 

(a)  So  far  as  towns  and  villages  are  con- 
cerned, as  they  get  no  returns  from  it  what- 
ever, inasmuch  as  their  meters  are  never  in- 
spected, consequentlj'  it  cannot  be  of  any 
benefit,  unless  it  might  be  where  a  dispute  - 
arises  between  the  buyer  and  seller,  when  the 
inspector  might  be  called  in  to  decide  the 
merits  of  the  case,  (b)  No.  Why  should  a 
small  village  like  Eganville,  for  example, 
where  there  are  two  electric  light  companies, 
be  compelled  to  pay  $50  to  the  government  as 
a  direct  tax  and  get  no  returns  from  it, 
whereas  the  city  of  Ottawa,  with  one  large 
remunerative  plant  only  pays  $25  into  the 
public  treasui'j'  and  yet  have  the  advantage 
of  having  their  meters  inspected  regularlv. 
There  is  no  better  understanding  between 
buyer  and  seller  because  there  is  really  no 
inspection,  and  the  consumers  do  not  so  inuch  as  know  that  there 
is  an  inspector.  We  never  had  a  meter  sealed — the  only  sealing 
we  ever  had  was  the  sealing  of  our  $25.  My  opinion  is  that  a 
competent  inspector  should  be  appointed  to  whom  all  matters  in 
dispute  between  the  sellers  and  consumers  should  be  referred, 
but  other  than  that  I  see  very  little  use  for  one." — A.  A.  Wright, 
Renfrew,  Ont. 

"(a)  It  is  not.  (b)  No.  No  better  understanding  between 
seller  and  buyer  than  before.    Meters  do  not  work  satisfactorily 


OsGOODE  Hall,  Toronto. 

without  periodical  inspection.  Competition  of  other  methods  of 
lighting  is  ample  to  safeguard  the  interests  of  the  consumer.  Gov- 
ernment interference  is  burdensome  and  unwarranted. —Hamilton 
E.  L.  &  Power  Co. 

"We  have  no  inspection  at  Joliette.  We  sell  our  lamps  so 
much  a  year,  and  the  consumer  must  be  satisfied  with  the  light  the 
corporation  furnish." — A.  L.  Marsolais,  Secretary. 

"(a)  It  is  no  advantage  to  the  seller.  The  customer  compares 
his  bill  with  the  size  of  his  gas  bill  and  cares  nothing  whether  his 
meter  is  inspected  or  not.    (b)  No,  because  the  companies  are 
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not  a  charitable  institution,  and  the  tax  must  eventually  be  paid  by 
the  consumer.  The  fee  is  not  a  fair  one.  There  is  no  better 
understanding-  between  seller  and  buyer.  The  customer  says  he 
does  not  care  a  harlg  for  the  meter  being  inspected  ;  he  says, 
"  Give  me  cheap  light  or  I  will  go  back  to  gas."  He  is  nO  better 
satisfied  with  his  bills  than  before.  Sometimes  the  meters  go  and 
sometimes  they  don't.  This  country  is  too  much  governed  and  so 
are  the  cities.  There  is  altogether  too  much  interference  with 
the  liberty  of  the  subject  and  most  of  it  is  done  in  the  interests  Of 
blood  sucking  parasites  of  the  government, 
both  state  and  municipal,  and  not  to  the  ad- 
vantage of  the  already  overburdened  tax- 
payer."— Toronto  Electric  Light  Co. 

"(a)  No.  (b)  No.  The  fee  is  not  a  fair 
one.  No  better  understanding  between  buyer 
and  seller.  In  this  small  community,  where 
electric  light  must  be  nearly  as  cheap  as  a 
coal  oil  lamp,  it  is  difficult  to  get  a  fair  price 
to  make  a  plant  pay  expenses."  —  Strathroy 
E.  L.  Co. 

"  (a)  No.  (b)  No.  Inspection  fee  not  a  fair 
one.  No  better  understanding  between  seller 
and  buyer.  We  have  no  meters  in  use.  The 
government  should  not  interfere.  I  con- 
sider the  Inspection  Act  of  no  use  to  any  per- 
son, and  it  should  to  my  mind  be  abolished  at 
once.— J.  B.  Kelly,  Blyth,  Ont. 

"  (a)  No,  as  his  lights  will  cost  more, 
therefore  he  will  not  be  as  well  able  to  in- 
crease his  business,  (b)  No,  because  he  will 
have  to  pay  more  for  his  lights.  Fee  too  high 
\n  my  case,  as  no  inspection  has  been  made. 
I  do  not  think  there  is  much  use  for  a  govern- 
ment inspector — it  is  only  creating  a  govern- 
ment office  which  takes  a  lot  of  money  from 

owners  of  electric  light  plants  without  any  value  being  given  in 
return.  I  think  with  gas  and  coal  oil  at  present  prices,  the 
interests  of  the  consumer  are  perfectly  safe." — D.  Mclntyre, 
Paisley,  Ont. 

"(a)  No,  it  is  a  disadvantage  to  the  amount  of  the  tax  collect- 
ed, (b)  No,  as  we  have  to  charge  more  to  make  up  for  the  tax. 
It  is  a  useless  expense.  We  do  not  use  meters.  We  have  to  sell 
very  low  to  compete  with  coal  oil.    With  the  various  illuminants 


been  inspected  in  any  waj'.  We  have  no  agreements  with  private 
firms,  but  put  in  lamps  by  the  month  and  get  a  settlement  each 
month.  The  lamps  must  all  give  the  best  of  satisfaction  before 
we  can  hold  the  job.  Any  one  that  isn't  blind  can  tell  whether  a 
lamp  is  giving  enough  light  by  simply  looking  at  it.  In  my  case 
it  has  not  made  one  iota  of  difference,  and  if  you  can  find  one 
single  user  of  mine  asking  for  inspection,  I  will  give  you  the 
amount  of  the  fee.  As  there  was  no  value  given  I  believe  I  could 
resist  payment  in  court." — J.  Warner  Freure,  Port  Rowan,  Ont 


Scene  in  Reservoir  Park,  Toronto. 

for  shop  lighting,  no  man  is  compelled  to  use  electric  light,  there- 
fore the  seller  must  make  electric  lighting  an  object  to  the  buyer, 
both  in  cheapness  and  efficiency  of  light." — Hamilton  &  Proutt, 
Forest,  Ont. 

"  In  my  case  it  was  simply  highway  robbery.  No  advantage 
to  either  seller  or  consumer.  Inspection  fee  not  a  fair  one.  Con- 
sumers no  better  satisfied.  No  experience  with  meters.  This  is 
a  case  of  sticking  a  nose  in  where  it  was  not  asked  for.  Last 
year  I  paid  a  fee  utider  threat  of  a  heavy  fine.  At  the  same  time 
I  had  not  a  single  meter  in  public  use,  and  the  plant  has  never 


Queen's  Avenue,  Toronto. 

"(a)  It  is  certainly  no  advantage  to  the  seller,  (b)  It  is  no 
good  to  the  consumer.  The  inspection  fee  is  not  a  fair  one.  The 
consumers  are  no  better  satisfied  than  before.  We  find  the 
meters  slow,  and  if  anything  goes  wrong  with  meter  there  is  no 
way  of  correcting  it,  and  the  station  may  be  out  of  its  just  revenue 
for  a  long  time.  We  think  the  lighting  rates  in  Ontario  at  least 
very  reasonable,  and  fully  50  per  cent,  lower  than  for  the  same 
service  on  the  American  side.  What  industry  have  we  to-day 
that  is  a  poorei  investment  than  electric 
lighting?  We  consider  the  lighting  rates 
low  enough  without  competition,  but  this 
sanie  competition  will  always  be  the  means 
of  keeping  the  price  low  enough." — Water, 
Light  &  Power  Co.,  Burk's  Falls,  Ont. 

"  We  do  not  use  meters  on  our  lines  and 
therefore  do  not  figure  in  the  inspection 
question.  We  recognize  the  right  of  the 
consumer  to  be  protected  from  inferior 
light,  both  electric  and  gas,  and  the  con- 
sequent duty  of  the  government  to  furnish 
such  protection.  Where  there  is  sufficient 
competition  we  believe  the  necessity  for 
such  interference  would  be  greatly  reduced 
— almost  to  the  vanishingpoint." — Stormont 
Electric  Light  and  Power  Co. 

"  I  know  but  little  of  the  workings  of  the 
Act.  The  only  experience  we  have  had 
with  it  is  to  pay  the  annual  fee  or  tax. 
Our  meters  have  not  been  tested  by  the 
Government  Inspector,  though  we  got 
notice  that  he  was  to  have  been  up  this 
way  last  December." — J.  W.  Schell,  Elec- 
trician, A.  Walker  &  Sons,  Ltd.,  Walker- 
ville,  Ont. 

"Government  inspection  stops  all  dis 
putes  as  to  correctness  of  meters,  and  prevents  friction  between 
company  and  consumer.  No  inspector  has  yet  been  appointed  in 
this  district." — Manitoba  Electric  and  Gas  Light  Co.,  Winnipeg. 

"  Our  general  opinion  is  that  the  government  should  not  inter- 
fere at  all." — Stayner  E.  L.  Co. 

"We  think  the  act  is  all  right  in  cities  of  25,000  or  more  in- 
habitants. It  seems  a  hardship  and  a  useless  one  in  small  com- 
munities. Considering  that  gas  inspectors  do  the  work  without 
extra  pay,  and  that  meters  are  brought  to  them  and  taken  away 
and  current  furnished  to  them  free  of  charge,  the  fees  are  too 
high." — Ottawa  Electric  Co. 
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EXPERIMENTS  WITH  BOILER  COVERINGS. 

On  the  preceding  page  will  be  found  a  reproduction 
of  a  diagram  of  experiments  with  boiler  coverings  made 
by  the  Canadian  Pacific  Railway  Co.  to  test  the  values 
of  various  compounds  as  non-conductors  of  heat. 

The  order  in  which  the  experiments  were  made,  and 
the  materials  tested  were  as  follows  : — 

ist  Expt.    Tank  uncovered  

2nd    "  "     with  air-s  acs  of  %  in.  next  tank,  wood  lagging  %  in.  thick, and 

outer  coat  of  Russian  iron   ■  ■  H 

3i-d     "  *'     same  as  in  2nd  Expt.,  but  with  Asbestos  woven  cloth  %  in. 

thick,  inserted  in  the  ^8  in.  space,  and  placed  next  tank   I 

4th     "          "     covered  with  Plastic  Asbestos  Compound,  and  outer  coat  Rus- 
sian iron  Comp.  i%  in.  thick   

5th     "  "     covered  with  Sectional  Magnesia  Blocks,  and  outer  coat  Russian 

iron  Comp        in.  thick   G 

6th     "  "     covered  with  Patent  Mineral  Comp.  .sition,  and  outer  coat  Rus- 

.sian  iron  Comp.  ij^  in.  thick   C 

7th     "  "     covered  with  Plastic  Asbestos,  tdken  off  C.  P.  R.  Boilers,  and 

outer  coat  Russian  iron  Comp.  \  %  in.  thick   B 

8th     "  "     with  air-space  of  i;^  in.  next  tank,  air-tight  iron  ci  at  1/16  in.  full 

thick  and  outer  coat  Russiaii  iron  Comp.   ^2  thick   E 

9th  "  "  covered  with  Patent  \  ineral  Composition. ..  Comp.  1 3^  in.  thick  K 
loth   "  "         "        "     Mica  Boiler  Covering   "     i}4       "  J 

The  position  of  the  various  coverings  on  the  chart 
may  be  found  by  the  corresponding  letters. 

It  will  be  seen  that  water  at  212°  was  used,  the 
relative  value  of  the  coverings  as  non-conductors  being 
determined  by  the  number  of  degrees  of  heat  which 
escaped  through  the  different  substances  and  the  con- 
sequent cooling  of  the  water  in  a  given  time.  A  refer- 
ence to  the  chart  shows  that  ten  experiments  were 
made.  It  will  not  be  necessary,  however,  to  refer  to  all 
of  them,  as  the  results  of  some  were  so  unimportant,  as 
in  experiments  4,  6  and  9,  as  to  render  them  of  little 
interest  or  value.  It  is  only  necessary  to  say  that  the 
trials  were  made  under  as  nearly  similar  conditions  as 
possible,  as  will  be  seen  by  the  diagram  of  the  atmos- 
pheric temperatures  during  the  tests.  The  readings 
were  taken  from  thermometers  passed  through  the 
coverings  and  down  into  the  body  of  the  water. 

The  chart  shows  the  loss  of  heat  in  the  uncovered 
tank  up  to  the  5th  hour  only,  and  to  make  a  fair  com- 
parison the  others  should  be  taken  for  same  time.  The 
temperature  at  beginning  of  each  test  was  212°,  and  the 
following  table  shows  the  temperature  at  end  of  fifth 
hour,  the  loss  in  five  hours,  and  the  loss  in  the  fifth 
hour  : — 

Loss  in  Temp,  at  end 
5  hours.     of  5th  hour. 

Bare  tank   84° 

Asbestos  compound   53° 

Sectional  magnesia  blocks.  .  .  .  33^° 

Wood  lagging  and  air  space  " 

Asbestos  and  wood   30° 

Mica   20° 

The  mean  temperature  of  the  surrounding  atmosphere 
during  the  5th  hour  may  be  taken  as  having  been  78°. 

The  fairest  comparison  of  the  merits  of  the  coverings 
is  made  by  considering  the  loss  of  heat  in  one  hour  per 
degree  of  diff'erence  of  temperature  between  the  tank  and 
its  surrounding  atmosphere. 

The  following  table  shows  this  worked  out  : — 
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The  following  table  shows  the  value  of  the  coverings 
as  compared  with  the  bare  tank. 

Amount  of  heat  which  escapes  from  the  bare  tank  was 
1.88  times  greater  than  through  liie  Asbestos  compound. 
2.92  .  "         "         "         "         "  Sectional  Magnesia  bkicks. 
2.92     "         "         "         "         "  Wood  lagging  and  air  space. 
3-53     "         "         "         "         "  Asbestos  and  wood. 
4.62     "         "         "         "         "  Mica. 


Mica  shows  by  far  the  best  result  as  a  non-conductor 
of  heat,  and  saved 
245  per  cent  as  much  heat  as  the  Asbestos  compound. 
157        "  "  "       "      Sectional  Magnesia  blocks. 

157        "  "  "       "      Wood  lagging  and  air  space. 

130       "  "  "       "      Asbestos  and  wood. 

It  will  be  seen  from  the  diagram  that  the  loss  by 
radiation  through  "sectional  magnesia  blocks"  and 
"wood  and  air  space"  was  practically  the  same,  there 
being  less  than  Fht.  between  them  at  the  expira- 
tion of  the  test. 

It  will  be  seen  that  asbestos  cement,  which  is  in  very 
general  use,  particularly  on  marine  boilers,  showed  in- 
finitely the  worst  results.  There  seems  no  room  for 
doubt  that  this  is  largely  attributable  to  the  fact  that  it 
is  a  solid  composition,  and  lacks  one  of  the  most  vital 
requirements  of  successful  non-conductivity,  i.  e.,  "dif- 
fused air."  That  the  air  must  be  diffused  or  separated 
into  minute  cells  is  strikingly  illustrated  in  experiments 
2  and  3.  In  the  first,  wood  and  air  space  of  j4,  inch 
next  to  the  tank,  as  used  on  locomotive  boilers,  the  loss 
per  degree  of  difference  of  temperature  was  .0674°. 
When  the  same  air  space  was  filled  or  packed  with  as- 
bestos fibre  the  loss  dropped  to  .056°.  In  the  case  of 
mica,  the  air  theory  appears  to  have  been  carried  to  the 
furthest  possible  extent,  the  whole  covering  forming  a 
veritable  air  cushion,  each  leaf  or  film  of  mica  being 
separated  from  the  next  by  minute  corrugations,  the 
whole  mat  presenting  the  appearance  of  a  porous  flex- 
ible quilt.  The  value  of  this  ingenious  arrangement 
was  amply  proved  in  the  experiments  in  question,  when 
the  loss  per  degree  in  difference  of  temperature  was 
only  .0428°.  That  this  is  one  of  the  most  important 
qualities  of  a  covering  has  long  been  recognized,  and  a 
large  number  of  patents  have  been  granted  for  devices 
intended  to  obtain  it.  But  in  nearly  every  instance  it 
has  been  at  the  expense  of  the  material.  The  great 
differences  in  the  value  of  the  coverings  tested  by  the 
CP. R.  is  due  largely  to  the  manner  in  which  the  valu- 
able properties  of  diffused  air  as  a  non-conductor  have 
been  utilized. 

The  following  table  will  give  some  idea  of  what  the 
loss  of  power  has  been  found  to  be  from  uncovered 
steam-pipes  with  the  steam  at  75  lb.  gauge  pressure: — 

2  inch  pipe.  .  i  horse  power  loss  for  every  132  feet  long. 

4       "  ,        "  "  "  75  " 

6       "  I       "  "  "  46 

8       "  ,       <<  ■<  .< 

12       "  I       "  "  "  26 

About  90  per  cent,  of  this  waste  is  easily  prevented 
by  a  proper  covering  of  the  pipes.  When  it  is  consid- 
ered that  this  loss  occurs  at  the  comparatively  low  pres- 
sure of  75  lbs.,  it  is  apparent  that  with  steam  at  130 
lbs.  and  140  lbs.  and  higher,  the  loss  becomes  very 
serious,  and  the  necessity  for  preventing  as  much  of  it 
as  possible  is  a  matter  of  urgent  importance. 

The  accompanying  diagram  very  clearly  demonstrates 
what  can  be  done  in  this  direction  by  the  use  of  various 
compositions,  as  it  clearly  shows  the  qualities  and  cap- 
abilities of  each.  It  is  possible  that  the  question  might 
arise  as  to  whether  the  great  differences  between  these 
substances  would  still  be  found  had  the  trials  of  the  C. 
P.  R.  Company  been  made  with  higher  temperature 
than  212°. 

It  appears,  however,  from  published  reports  of  trials 
made  some  months  ago  by  the  engineers  of  the  Boiler 
Inspection  and  Insurance  Company  of  Canada  that  these 
differences  did  exist  ;  that  company  subsequently  issued 
a  special  circular  on  the  whole  matter,  as  one  of  par- 
ticular interest  to  steam  users.  It  is  stated  further  that 
the  Grand  Trunk  Railway  Company  have  lately  con- 
cluded a  series  of  trials,  on  a  large  scale  and  under  high 
steam  pressure,  of  a  number  of  boiler  coverings,  includ- 
ing the  best  of  those  tested  by  the  CP. R.  and  the  Boiler 
Inspection  Company,  the  difference  between  them  being 
even  more  marked.  As  no  data,  however,  is  as  yet 
available  of  these  trials,  it  is  impossible  to  speak  of 
them  with  accuracy.  It  is  encouraging  to  notice  the 
increasing  attention  the  whole  subject  is  receiving,  in 
view  of  the  imperative  necessity  for  observing  the 
strictest  economy  in  power  and  coal  and  the  prevention 
of  all  unnecessary  waste. 
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THE  ELECTRIC  LIGHT  INSPECTION  ACT. 

To  the  Editor  of  the  Canadjan  Electkicaj.  Nkws. 

Sir, — Referring  to  your  article  in  the  May  publica- 
tion in  respect  of  complaints  as  to  the  administration  of 
the  Inspection  Act,  permit  me  to  offer  a  few  observa- 
tions in  reply  thereto. 

You  state  that  "there  seem  to  exist  doubts  in  the 
minds  of  some  regarding  the  necessity  for  such  a  sys- 
tem." I  can  very  well  believe  such  to  be  the  case.  I 
remember  distinctly  when  the  Weights  and  Meas- 
ures Act  was  first  put  into  operation  there  was  mani- 
fested very  decided  opposition  to  it  by  the  traders 
throughout  the  country,  who  could  see  no  necessity  for 
the  interference  by  Government  with  their  concerns. 
And  in  like  manner  the  gas  companies  saw  no  necessity 
for  the  law  when  extended  to  cover  the  sale  of  their 
product.  But  where  will  we  find  the  trader  of  any  res- 
pectability to-day,  or  the  gas  company  that  will  not  say 
that  the  legislation  in  question  has  been  wise  and  bene- 
ficial to  their  interests  ? 

We  have  on  exhibition  in  the  Department  here  some 
specimens  of  what  traders  in  early  days  considered 
proper  contrivances  as  weighing  machines.  Let  me 
give  you  one  illustration  out  of  a  large  number.  It  is 
intended  for  a  set  of  scales.  The  beam  consists  of 
an  old  whiffle-tree,  such  as  may  be  found  lying 
around  in  almost  any  farm  yard.  The  centre  or  back 
hook  was  used  for  the  suspension  and  the  pans  were 
hung  from  the  hooks  at  either  end.  The  pans  are 
made  of  two  pieces  of  one  inch  pine  board  about  one 
foot  square,  and  are  suspended  from  the  whiffle-tree  by 
pieces  of  rope  of  varying  sizes.  The  owner  of  this  con- 
trivance doubtless  considered  the  confiscation  of  it  by 
the  Department  as  a  most  unwarrantable  act — in  fact 
had  very  serious  doubts  as  to  the  necessity  for  the 
system. 

In  like  manner  with  the  gas.  The  law  required  that 
illuminating  gas  should  be  of  a  certain  standard  of 
purity  and  that  a  Bunsen  burner  consuming  five  cubic 
feet  per  hour  should  produce  a  light  equal  to  16  standard 
candles,  and  that  the  measure  or  apparatus  through 
which  it  was  sold  should  be  accurate.  At  first  it  was 
found  most  difficult  to  get  the  companies  to  satisfy  the 
requirements  of  this  standard — about  12  c.p.  being  the 
best  they  could  then  produce.  Gradually,  however, 
they  did  satisfy  the  demand  and  now  find  no  difficulty 
in  giving  18  to  20  c.p.  to  the  five  cubic  feet.  It  is  not 
claimed,  of  course,  that  the  Inspection  Act  is  entitled  to 
all  the  credit  for  these  improved  conditions,  but  we  do 
contend  that  it  was  a  very  important  factor  in  bringing 
them  about. 

As  with  the  question  of  gas  and  gas  meters,  so  it  is 
with  respect  to  electricity  and  electric  meters.  The 
ordinary  weights  and  measures  standards  could  not  be 
used  to  verify  the  apparatus  through  and  by  which  elec- 
tricity is  sold,  consequently  it  was  found  necessary  to 
legalize  a  system  of  standards  and  verification  suited  to 
the  new  conditions  that  existed  with  respect  to  this  com- 
modity. It  is,  as  has  often  been  explained  before, 
simply  an  extension  of  the  weights  and  measures  sys- 
tem to  cover  the  sale  of  electricity.  This  system  has 
been  in  operation  for  twenty-five  years,  and  the  Govern- 
ment and  Parliament  of  Canada  has  not  up  to  the 
present  time  received  a  single  petition  from  any  section 
of  the  people  of  the  country  asking  that  it  be  abolished. 

As  to  the  methods  that  have  been  adopted  for  the  in- 
spection of  electric  meters  and  pressure,  this  is,  of 
course,  a  legitimate  subject  for  discussion  between  the 
electric  lighting  industry  and  the  Government.  It  was 
thought  at  the  outset  that  the  gas  inspection  service 
could  be  used  advantageously  in  carrying  out  this  new 
work.  The  Department  is  still  of  this  opinion.  The 
first  year's  work  has  been  mainly  that  of  organization. 


The  inspectors  have  been  confined  almost  exclusively  to 
the  verification  of  meters  at  headquarters,  thus  enabling 
them  to  become  acquainted  with  the  use  of  their  instru- 
ments and  the  handling  of  the  electric  current.  During 
the  ensuing  year  it  is  intended  that  each  inspector  shall 
visit  each  electric  lighting  station  at  least  twice,  and 
oftener  if  needed,  to  verify  meters,  compare  voltmeters 
and  test  the  pressure  under  full  load. 

In  respect  of  the  registration  fees,  about  which  a  good 
deal  of  complaint  has  been  heard,  the  writer  is  free  to 
admit  that  for  the  smaller  companies  it  is  somewhat 
high.  Acting  under  this  impression  in  September  last 
the  Department  made  a  rebate  of  fifteen  dollars  to  all 
companies  having  installations  of  500  lamps  and  under. 
Since  that  time  the  Department  has  been  considering 
whether  in  future  this  reduction  can  be  extended  to  all 
companies  having  installations  of  5,000  lamps  and 
under.  This  would  include  all,  with  the  exception  of 
about  a  dozen  of  the  larger  companies. 

In  connection  with  the  testing  of  meters  it  is  claimed 
that  meters,  after  having  been  sealed  by  the  Government 
Inspector,  have  stopped  altogether,  "owing  to  the  for- 
mation of  a  substance  on  the  commutator."  Is  it  contend- 
ed that  this  formation  is  due  to  the  fact  that  the  meter 
has  been  sealed  by  the  inspector  and  not  by  the  com- 
pany ?  Is  it  claimed  that  the  seller  should  have  access 
to  the  meter  and  that  the  buyer  should  be  debarred 
from  such  access  ?  Clearly,  if  there  is  any  sealing  to 
be  done  at  all  it  is  the  inspector  who  tests  the  meter 
and  who  is  the  disinterested  party  who  should  do  it. 
There  are,  no  doubt,  isolated  cases  where  the  direct- 
current  mechanical  meter  has  "slowed  up"  under 
heavy  load,  but  to  contend  that  this  is  a  frequent  occur- 
rence, and  that  it  needs  cleaning  every  few  weeks,  is  a 
libel  on  the  meter.  If,  however,  there  are  difficulties  of 
this  kind  with  respect  to  this  particular  meter,  let  the 
manufacturers  submit  their  case  to  the  Department, 
and  I  venture  the  assurance  that  the  difficulty  will  be 
met  if  at  all  possible. 

Your  May  article  also  charges  our  inspectors  with 
"posing  as  electrical  engineers."  This  matter  has 
been  carefully  investigated  and  no  foundation  whatever 
in  fact  can  be  found  for  the  charge.  The  inspector  at 
Hamilton,  it  is  true,  when  appealed  to  by  a  personal 
friend  on  the  directorate  of  the  Hamilton  Electric  Light 
Co.  for  his  opinion  as  to  the  cause  of  the  enormous 
consumption  of  fuel  under  the  boilers  of  the  steam  plant 
there,  suggested  that  possibly  the  chimney  was  too 
small,  and  offered  the  mechanical  engineer  of  the  com- 
pany the  use  of  certain  works  or  authorities  upon  the 
subject.  Beyond  this  he  did  not  go.  If  this  can  be 
called  "posing  as  an  electrical  engineer"  I  fear  we 
shall  have  to  plead  guilty. 

Now  a  word  in  conclusion  as  to  the  opinions  which 
have  been  solicited  from,  the  companies  in  reply  to  a 
number  of  leading  questions  submitted  to  them  ;  copies 
of  which  you  have  been  good  enough  to  send  me. 
Opinions  of  this  sort  can  always,  of  course,  be  very 
readily  obtained,  and  the  Department  might  meet 
them — three  to  one — with  appeals  from  corporations 
and  individuals  all  over  the  Dominion,  asking  for  tests 
and  investigations  of  various  descriptions  in  connection 
with  electric  lighting.  The  statement  that  there  is  no 
dissatisfaction — no  friction — between  the  contractor  and 
the  consumer,  is  one  notoriously  at  variance  with  the 
facts.  From  personal  observation  the  writer  is  perfectly 
well  aware  of  this  friction,  and  is  also  aware  that  not  a 
few  of  the  companies  have  experienced  much  satisfaction 
from  our  work. 

Whilst  testing  meters  in  a  small  town  some  time  ago 
we  offered  to  compare  the  station  voltmeter  with  the 
Departmental  standard,  and  on  doing  so  it  was  found 
that  the  pressure  had  been  maintained  four  volts  in 
excess  of  what  the  lamps  called  for.  The  company  had 
been  blaming  the  lamp  dealers  with  supplying  poor 
lamps,  but  the  trouble  was  found  to  be  in  the  inaccuracy 
of  the  voltmeter.  The  manager  was  well  pleased  with 
the  test  and  expressed  himself  as  being  quite  sure  the 
saving  in  lamps  would  pay  the  registration  fee  of  $10 
many  times  over, 

O.  HlGM.^N, 
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Possibilities  Of  Alter-  our  columns,  recently,  we  have  given 
nating  Currents  for  the  ideas  of  several  individuals  as  to 
Railway  Purposes,  ^j^^  possibilities  of  alternating  currents 
for  railway  purposes.  It  seems  to  have  been  generally 
conceded  that,  v^^hile  there  was  no  reason  on  theoretical 
grounds  why  they  should  not  be  used,  still  for  practical 
reasons,  conditions  of  service  would  require  to  be  favor- 
able before  they  could  become  suitable.  It  is  interest- 
ing to  observe,  however,  that  quite  recently  an  electric 
railway  working  on  the  three-phase  system  has  been 
started  in  the  north  of  Italy,  at  Lugano.  The  details  of 
the  construction  are  in  many  respects  so  different  from 
those  standardized  this  side  of  the  Atlantic,  as  to  make 
their  study  interesting  and  instructive.  The  application 
of  the  polyphase  system  itself  to  railway  work,  is  so 
far  as  we  are  aware,  quite  the  first  instance  of  the  kind 
except  for  experimental  purposes.  Power  is  taken  from 
a  water-fall  seven  and  a  half  miles  from  Lugano.  This 
fall  already  supplies  power  for  the  electric  lighting  of 
the  town  by  the  alternating  system,  and  for  other 
electrical  purposes.  The  three-phase  generator  is  of 
150  h.p.  The  voltage  is  5,000,  generated  direct  without 
the  assistance  of  step  up  transformers.  This  is  in  itself 
a  feature  of  importance,  as  thereby  the  inevitable  losses 
in  transformation  are  avoided,  and  is  rendered  possible 
by  the  design  of  the  generator,  which  is  of  the  station- 
ary armature  revolving  field  type.  The  frequency  of 
the  alternations  is  40,  considerably  less  than  the  number 
usually  adopted  in  this  country.  As  all  induction, 
capacity,  and  hysteresis  losses  increase  directly  with  the 
frequency  of  alternations,  the  reduction  of  the  frequency 
is  a  matter  of  engineering  importance.  It  is  true  that 
below  about  60  cycles  per  second  the  flickering  of  lights 
affects  the  eye,  but  as  the  real  field  for  polyphase  alter- 
nating currents  is  for  power  transmission  and  utilization, 
this  consideration  loses  considerably  in  importance.  On 
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the  railway  line  the  currents  are  conducted  by  means  of 
two  over-head  wires,  and  the  rails,  which  are  bonded  to- 
gether in  the  usual  manner.  Another  departure  from  our 
usual  practice  is  in  the  matter  of  the  power  of  the  motors. 
The  cars  have  a  seating  capacity  of  twenty-four  ;  the 
grades  on  the  line  run  as  high  as  six  per  cent. ;  the  speed 
averages  nine  miles  per  hour  ;  and  yet  each  car  is 
equipped  with  only  one  twenty-five  horse  power  motor. 
In  many  ways,  therefore,  the  line  is  worthy  of  being 
carefully  studied,  and  might  serve  as  an  object  lesson  to 
those  whose  engineering  ideas  have  a  tendency  to  fall 
into  grooves. 


The  absence  of  really  proper  and  com- 

Governing  Features  of  consideration  of  the  general  fea- 

Electric  Installations, 

tures  and  preliminary  engineering  of 
electric  plants  has  been  prominently  brought  forward  in 
two  recent  cases.  A  town  of  6,000  inhabitants,  long 
and  narrow,  with  scattered  houses,  was  supplied  with 
lights  on  the  direct  current  system  ;  and  a  small  place 
of  nearly  1,000,  concentrated  round  the  railway  station, 
was  wired  upon  the  alternating  plan.  In  the  former 
case,  a  house  distant  almost  15,000  feet  from  the  power 
house  had  to  be  supplied,  and  was  reached  by  the  in- 
genious though  complex  method  of  transmitting  at  220 
volts  by  using  the  outside  wires  of  the  three-wire  system, 
and  then  reducing  down  to  the  lamp  voltage  of  104  by 
availing  of  the  additional  drop  caused  by  a  water  resis- 
tance. The  copper  required  for  feeders,  mains,  etc., 
was  a  very  large  amount,  and  the  plant  did  not  pay. 
In  the  latter  case,  the  voltage  being  high  and  the  dis- 
tance small,  it  was  impossible,  without  using  wires  too 
small  to  put  on  poles,  to  keep  the  voltage  at  the  lamps 
down  enough,  and  they  kept  on  burning  out.  And  be- 
sides this,  the  resultant  cost  of  generator,  transformers, 
etc.,  was  considerably  higher  than  the  price  of  a  direct 
current  installation  would  have  been.  Electrical  in- 
vestors should  remember  that  the  selection  between 
alternating  current  and  direct  current  machinery  is  not 
a  matter  which  should  be  decided  purely  on  grounds  of 
personal  preference,  but  it  should  rest  on  well  considered 
engineering  and  commercial  considerations.  The  alter- 
nating current  system  was  evolved  out  of  the  inadequacy 
of  the  direct  current  system  to  properly  meet  certain  con- 
ditions, but  the  fact  that  its  use  is  most  advantageous 
in  those  circumstances,  is  no  reason  for  thinking  it  to 
be  the  best  under  all.  Other  things  being  equal,  the 
direct  current  has  the  best  of  it  on  the  score  of  efficiency, 
and  as  for  lighting  or  power,  the  one  possesses  no  ad- 
vantage over  the  other  (granting  the  use  of  alternating 
current  motors,  and  disregarding  the  possibility  of  using 
storage  batteries).  Their  comparative  merits  seem 
therefore  to  reduce  to  a  question  of  comparing  the  costs 
of  the  two  systems.  Referring  everything  to  the  stan- 
dard of  two-wire  direct  current  working,  we  find  that  to 
transmit  the  same  total  power,  at  the  same  total  loss, 
over  the  same  distance,  the  direct  current  two-wire 
takes  100  per  cent,  of  copper  ;  the  direct  current  three- 
wire  takes  2)7 per  cent.;  the  alternating  system  at 
1 ,000  volts  takes  about  one  per  cent.  So  the  alternating 
system  has  the  advantage  over  the  three-wire  direct  by 
36  per  cent.  But  in  order  to  do  this  we  have  to  use 
transformers,  which  may  quite  counterbalance  this  ad- 
vantage, unless  the  distances  be  great.  'And  this  does 
not  take  into  consideration  the  extra  losses  due  to  the 
transformers.  In  a  1,000  light  installation,  the  cost  of 
the  transformers  will  be  certainly  not  less  than  $800,  so 


that  unless  the  total  diminution  of  first  cost  of  wire  by 
the  use  of  the  higher  voltage  be  greater  than  $800,  the 
direct  current  is  actually  the  cheaper  system  to  use. 
Even  if  the  saving  in  wire  amounts  to  $800,  the  direct 
current  will  be  the  more  economical  system,  because  the 
transformers  themselves  have  many  inherent  losses  due 
to  hysteresis,  leakage,  and  heating ;  and  these  will 
necessitate  an  expenditure  for  fuel  that  will  be  obviated 
by  the  direct  current.  The  above  considerations  show 
that  every  lighting  or  power  enterprise  should  be  very 
carefully  considered  before  deciding  on  the  class  of 
machinery  to  use. 


It  would  be  interesting  to  learn  what 
Lightning  Arresters,  effect  the  recent  violent  thunderstorms 

have  had  in  directing  the  attention  of 
owners  and  superintendents  of  electric  light  and  power 
stations  to  the  necessity  of  adopting  devices  for  the  pro- 
tection of  their  machinery  from  lightning.  It  may  pos-^ 
sibly  be  but  a  coincidence  that  several  enquiries  regard- 
ing lightning  arresters  were  received  at  this  office  im- 
mediately following  the  recent  storms.  The  electric 
stations  appear  to  have  come  through  these  storms 
with  very  little  loss,  but  this  is  not  likely  to  happen  on 
every  occasion,  and  protective  devices  should  be  regard- 
ed as  one  of  the  most  important  features  of  the  equip- 
ment of  every  electric  station. 


We  may  shortly  look  for  a  final  deci- 
Duty  on  steel  Rails,  cision  regarding  the  proper  interpreta- 
tion of  that  section  of  the  Canadian 
tariff  relating  to  the  duty  on  steel  rails.  The  Privy 
Council  will  shortly  adjudicate  upon  the  question  in 
response  to  an  appeal  taken  by  the  Toronto  Railway 
Co.  from  the  decisions  of  the  inferior  courts,  under 
which  it  was  held  that  steel  rails  of  the  weight  now 
mostly  used  in  electric  railway  construction  are  subject 
to  duty.  The  Toronto  Railway  Co.  are  seeking  to  re- 
cover a  sum  exceeding  $50,000  paid  as  customs  duties 
several  years  ago,  in  accordance  with  this  interpretation 
of  the  tariff.  The  decision  of  the  Privy  Council  will 
be  awaited  with  much  interest  by  electric  railway  com- 
panies throughout  Canada,  and  by  the  projectors  of 
new  roads,  whose  interests  are  affected. 


The  dreadful  occurrence  at  Victoria,  B. 
The  Electric  Railway  ■  1    i-  ,  r- 

Accident  at  Victoria.      '  °"  ^ay  26th,  is  we  believe  the  first 

accident  on  an  electric  railway  in  Can- 
ada in  which  more  than  a  single  life  has  been  lost,  or  in 
which  injury-resulted  from  the  cars  leaving  the  track. 
Since  electric  railways  have  come  to  occupv  in  manv  in- 
stances the  same  position  as  steam  roads,  greater  pre- 
cautions than  heretofore  will  be  required  in  their  con- 
struction and  operatixDn.  The  main  cause  of  the  accident 
at  Victoria  seems  to  have  been  the  want  of  a  sufficient 
factor  of  safety  in  the  bridge  over  which  the  cars  were 
required  to  pass.  Had  the  proper  amount  of  surplus 
strength  been  allowed  in  the  construction  of  this  bridge, 
it  probably  would  not  have  collapsed  in  consequence  of 
the  cars  jumping  the  track.  On  the  other  hand,  the 
cars  seem  to  have  left  the  rails  because  of  being  ren- 
dered top-heavy  by  the  overload  of  passengers  seated 
on  the  top  and  clinging  to  the  sides  of  the  cars. 
Railway  bridges  of  all  kinds  should  be  subjected  to  peri- 
odical inspection,  and  managers  of  electric  railways 
should  not  allow  passengers  to  overcrowd  their  cars  in 
the  manner  described. 
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At  the  annual  meeting  of  this  Association  held  at 
Gait  on  the  ist  inst.,  representatives  of  the  various 
lodges  throughout  the  province  were  present,  from 
whom  encouraging  reports  were  received. 

Officers  were  elected  as  follows  A.  Ames,  Brant- 
ford,  president  ;  T.  S.  Mitchell,  London,  vice-president; 
R.  Mackie,  Hamilton,  treasurer  ;  A.  E.  Edkins,  To- 
ronto, registrar.  Board  of  Examiners — James  Devlin, 
Kingston  ;  J.  W.  Bain,  Toronto  ;  W.  Donaldson, 
Ottawa  ;  Wm.  Stott,  Hamilton. 

A  resolution  was  passed  -  authorizing  careful  enquiry 
by  the  officers  of  the  Association  into  the  causes  of  boiler 
explosions. 

A  delegation  consisting  of  Mr.  James  Devlin,  King- 
ston, Mr.  A.  M.  Wickens,  To^onto,  and  Mr.  A.  E. 
Edkins,  London,  was  appointed  to  interview  Sir  Charles 
Tupper  in  behalf  of  Dominion  legislation  for  the  exami- 
nation of  engineers  in  all  parts  of  the  Dominion. 

The  next  meeting  will  be  held  in  Toronto  on  the  6th 
of  June,  1897. 

A  CANADIAN  MANUFACTORY  OF 
ACETYLENE  GAS. 

Within  the  past  month  Mr.  T.  L.  Willson,  the  invent- 
or of  acetylene  gas  has  commenced  the  erection  of  a 
factory  at  St.  Catharines,  Ont.,  in.  which  to  manufac- 
ture the  gas.  Judging  by  the  size  of  the  factory  it  is 
not  proposed  to  conduct  operations  on  an  extensive 
scale.  It  is  reported  that  Mr.  Willson  has  entered  into 
a  contract  to  supply  the  St.  Catharines  Gas  Company 
with  a  certain  quantity  of  acetylene  for  enriching  pur- 
poses, and  that  his  purpose  is  to  endeavor  to  effect  a 
similar  arrangement  with  the  gas  companies  throughout 
the  Dominion. 


PERSONAL. 

Mr.  E.  Carl  Breitliaupt,  of  Berlin,  was  recently  elected  a  mem- 
ber of  the  American  Society  of  Electrical  Engineers. 

Mr.  H.  P.  Brown,  consulting  engineer,  of  New  York,  has  been 
engaged  b}  the  Hamilton  Radial  Railway  Company. 

Mr.  W.  J.  Camp,  electrician  of  the  C.  P.  R.  Telegraph  Co.  was 
a  recent  visitor  to  New  York,  where  he  had  a  conference  with 
the  Postal  Telegraph  Co. 

Mr.  A.  W.  Congdon,  of  the  General  Electric  Company's  staff, 
has  been  confined  to  his  home  by  illness  for  a  couple  of  months 
past.  His  friends  will  be  pleased,  however,  to  learn  that  he  is 
now  on  the  way  to  recovery  and  hopes  to  be  able  to  resume  his 
duties  shortly. 

Mr.  Charles  JH.  Wright,  son  of  Mr.  A.  A.  Wright,  of  Renfrew, 
Ont.,  was  eminently  successful  in  his  recent  examinations  at 
McGill  University,  Montreal.  He  took  honors  in  electrical  engi- 
neering, hydraulics,  thermodynamics  and  physics,  and  headed  the 
list  of  passmen  in  the  electrical  engineering  branch. 

Among  the  visitors  from  Canada  to  the  recent  convention  of  the 
National  Electric  Light  Association  in  New  York,  were  Frederic 
Nicholls,  manager  G.  E.  Co.,  Toronto;  Mr.  W.  H.  Brown,  mana- 
ger Royal  Electric  Co.,  Howard  D.  Black,  Prof.  Henry  T.  Bovey, 
Montreal  ;  F.  H.  Badger,  Jr.,  manager  Montmorency  Light  & 
Power  Co.,  Quebec  ;  and  Chas.  B.  Hunt,  manager  Electric  Light 
&  Power  Co.,  London,  Ont. 

Mr.  W.  C.  Cheney  has  been  appointed  general  superintendent 
of  the  Consolidated  Railway  and  Light  Company,  Victoria,  B.  C. 
He  will  exercise  a  general  supervision  of  the  system  in  Victoria, 
Vancouver  and  New  Westminster,  making  his  headquarters  at 
Victoria  and  giving  the  tramway  and  lighting  system  his  personal 
attention.  Mr.  Cheney  is  an  electrical  engineer  of  recognized 
ability,  and  resigned  as  superintendent  of  the  Portland  General 
Electric  Co.  to  accept  his  present  position.  He  has  been  con- 
nected with  some  of  the  largest  electric  power  plants  of  America. 
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TRADE  NOTES. 

The  Regina  Electric  Light  &  Power  Co.  have  ordered  a  500 
light  alternator  from  the  Canadian  General  Electric  Co. 

The  Beardmore  Co.,  of  Toronto,  are  putting  a  new  100  h.  p. 
Goldie  &  McCulloch  engine  in  one  of  their  tanneries  at  Acton. 

The  Rogers  Electric  Co.,  of  London,  have  been  awarded  the 
contract  for  an  electric  light  plant  at  the  London  water  works. 

Mr.  John  Crowe,  of  Montreal,  has  placed  an  order  with  the 
Babcock  &  Wilcox  Company,  of  Montreal,  for  one  pair  of  their 
250  h.  p.  improved  all  wrought  steel  high  pressure  water  tube 
boilers. 

The  Canadian  General  Electric  Co.  are  installing  a  very  com- 
pact marine  lighting  set  on  the  new  steamer  "Corona."  The 
generator  is  a  standard  multipolar  250  light  machine  direct 
coupled  to  a  vertical  marine  type  engine  constructed  at  the  Peter- 
boro'  works  of  the  company. 

The  Canadian  General  Electric  Co.  are  supplying  a  very  com- 
plete isolated  plant  for  the  Montreal  General  Hospital  consisting 
of  two  generators  of  40  kilowatts  capacity  each,  and  one  of  17 
kilowatts  capacity.  These  machines  will  be  of  the  company's 
new  moderate  speed  multipolar  type. 

The  Packard  Electric  Co.  are  issuing  monthly  in  miniature 
form  a  little  memorandum  book  entitled  "  Daily  Notes"  contain- 
ing blanks  for  memoranda  for  each  day  of  the  month.  The  last 
four  pages  are  devoted  to  the  company's  advertisements.  The 
idea  is  a  unique  one,  and  will,  no  doubt  assist  in  widening  the 
circle  of  the  company's  acquaintance. 

The  Kay  Electric  Mfg.  Co.,  of  Hamilton,  have  recently  supplied 
the  following  machines  : — A  10  k.  w.  dynamo  for  the  Gendron 
Mnfg.  Co.,  Toronto;  an  electro-plating  dynamo  for  the  Ontario 
Silver  Plating  Co.'s  branch  at  Niagara  Falls,  N.  Y.  ;  a  20  k.  w. 
lighting  dynamo  for  the  Eagle  Knitting  Co.,  Hamilton  ;  a  30  h.p. 
motor  for  Wideman  &  Clemens,  Guelph  ;  a  4  h.  p.  motor  for 
Gemmel's  laimdry,  Hamilton  ;  a  6  h.  p.  motor  for  the  McLean 
Pub.  Co.,  a  4  h.  p.  motor  for  Mr.  Carlisle,  and  a  5  h.  p.  motor  for 
Wm.  Beers,  all  of  Toronto. 

The  Montreal  Street  Railway  Company  have  placed  an  order 
with  the  Babcock  &  Wilcox  Company,  Board  of  Trade  Building, 
Montreal,  for  three  batteries  of  their  improved  all  wrought  steel 
high  pressure  water  tube  boilers.  These  boilers  are  intended  to 
furnish  steam  for  the  new  4,000  h.  p.  engine  which  they  have 
ordered  for  their  William  street  power  house  extension.  Probably 
no  more  perfect  installation  of  Lancashire  or  Galloway  boilers 
has  ever  been  made,  certainly  not  in  Canada,  than  the  present 
extensive  plant  in  the  William  street  power  house.  The  showing 
made  by  the  Babcock  &  Wilcox  boilers  proved  too  attractive, 
however,  and  the  management  of  the  Montreal  Street  Railway 
have  determined  that  their  plant  will  be  provided  with  just  as 
good  machinery  as  the  great  street  railway  plants  in  the  United 
States. 

Mr.  Wm.  T.  Bonner,  general  Canadian  agent  for  the  Babcock 
&  Wilcox  water  tube  steam  boilers,  furnishes  the  following  infor- 
mation regarding  the  geographical  distribution  of  their  orders  as 
given  in  their  last  month's  sales  report  :  American  sales — 3.374 
h.  p.  in  New  York,  560  h.  p.  in  Pennsylvania,  400  h.  p.  in  Florida, 
169  h.  p.  in  California,  3,350  h.  p.  in  Massachusetts,  250  h.  p.  in 
New  Jersey,  200  h.  p.  in  Rhode  Island,  6,400  h.  p.  in  Illinois,  and 
6,880  h.  p.  in  Maryland.  The  foreign  sales  were  divided  as  fol- 
lows :  1,322  h.  p.  in  Russia,  74  h.  p.  in  Norway,  1,353  h.  p.  in 
France,  3,453  h.  p.  in  England,  140  h.  p.  in  Belgium,  294  h.  p.  in 
Spain,  76  h.  p.  in  Portugal,  126  h.  p.  in  Scotland,  192  h.  p.  in 
Germany,  72  h.  p.  in  Holland,  424  h.  p.  in  South  Africa,  332  h.  p. 
in  Sweden,  52  h.  p.  in  Italy,  280  h.  p.  in  Brazil,  and  228  h.  p.  in 
Madagascar.  The  foreign  list  foots  up  to  8418  h.  p.,  while  the 
American  list  amounts  to  21,583  h.  p.,  or  a  total  of  30,001  h.  p.  for 
the  month,  of  which  7,000  h.  p.  are  marine  boilers.  The  above 
report  indicates  only  an  average  month's  business.  The  total 
number  of  Babcock  &  Wilcox  boilers  now  in  use  aggregates 
nearly  2,000,000  horse  power. 


The  Lachine  Rapids  Hydraulic  and  Land  Company  have  se- 
lected the  three-phase  system  of  the  Canadian  General  Electric 
Co.  for  their  new  transmission  plant.  The  initial  order  for  the 
generators  covers  12  machines,  each  of  1,000  horse-power 
capacity.  This  will,  with  one  exception,  be  the  largest  power 
transmission  plant  in  the  world.  A  full  description  of  the  details 
of  this  most  interesting  installation  will  be  given  to  our  readers  in 
an  early  issue, 
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"  Radiant  Matter"  as  reflected  in  the  countenances  of  members  of  the  Canadian  Electrical 

contemplate  attending-  the  Toronto  Convention. 


'\ssoriation  who 


CANADIAN  ELECTRICAL  ASSOCIATION. 


PARTICULARS  OF  THE  APPROACHING  ANNUAL 
CONVENTION. 


In  the  May  number  of  the  Elec- 
trical News  reference  was  made 
to  the  Sixth  Annual  Convention 
of  the  Canadian  Electrical  Asso- 
ciation which  is  to  take  place  in 
Toronto  on  the  17th,  i8th  aud 
19th  inst.  The  arrangements 
for  this  convention  are  now  prac- 
tically complete,  and  we  are  en- 
abled to  publish  herewith  the  exact  program,  as  follows: 

Headquarters — Council  Chamber,  Board  of  Trade. 


2:30  p.  M. 


10:00  A  M. 


BUSINESS  PROGRAM. 

JUNE  T7TH. 

Opening  of  first  session  in  Council  Chamber,  Board  of  Trade 
Building,  Yonge  and  Front  Streets. 
President's  Address. 
Reading  Minutes  of  last  Meeting. 
Secretary-Treasurer's  Report. 
Reports  of  Committees. 
General  Business. 
Presentation  of  Papers. 
Discussion. 

JUNE  iStH. 

Consideration  of  Reports  of  Committees. 
Election  of  Standing  Committees. 
Selection  of  Place  and  Time  of  ne.xt  Meeting. 
Election  of  Officers  and  E.\eciitive  Committee. 
Geneial  Business. 
Presentation  of  Papers. 
Discussion. 

JUNE  19TH. 

10:00  a.  h.      Presentation  of  Papers. 
Discussion. 
General  Business. 

LIST  OF  PAPERS. 
"  Ocean  Cables,"  (Historical),  Chas.  P.  Dwight,  Toronto. 

"  Acetylene  Gas,"  (with  demonstrations),  Geo.  Black,  Hamilton. 

"  Meters,"  James  Milne,  Toronto. 

Consideration  and  Discussion    of    the   Government    Electric  Light 
Inspection  Act. 

"Some  Central  Station  Economics,"  P.  G.  Gossler,  Montreal. 

"  Power  Transmission  by  Polphase  E.M.F.'s." 

•  Geo.  White  Fraser,  Toronto. 

"Operating  Engines  without  a  Natural  Supply  of  Condensing  Water," 

E.  J.  Phillip,  Toronto. 

"The  Outlook  for  the  Electric  Railway,"      F.  C.  Armstrong,  Toronto. 
Several  of  these  papers  will  be  illustrated  by  electric  projection  of 
diagrams,  and  the  interest  thereby  greatly  enhanced. 

SOCIAL  FEATURES. 

JUNE  I7TH. 

8:00  P.  M.  Members  and  ladies  will  attend  an  illustrated  lecture  by 
Mr.  James  Milne  entitled  "  Radiant  Matter,"  to  be  delivered 
in  the  Rotunda  of  the  Board  of  Trade,  showing  Prof.  Cook's 
experiments  and  also  demonstrations  of  Roentgen  rays. 
Interesting  shadowgraphs  will  be  taken  and  exhibited. 


5:00  F.  M. 


JUNE  :8th. 

Excursion  per  Steamer  "Gieyhound"  to  Lome  Park. 
Annual  Banquet  to  members  and  ladies  at  Hotel  Louise, 
followed  by  moonlight  sail  on  Lake  Ontario,  returning  to 
Toronto  about  ii  y.  M. 

JUNE  19TH. 

Arrangements  are  being  made  for  an  excursion  by  boat  around  Toronto 
Island,  along  the  water  front  to  Scarboro'  Heights,  and  return. 

Note. — During  the  progress  of  the  convention  opportunity  will  be 
afforded  for  inspection  of  the  power  stations  of  the  Toronto  Electric 
Light  Co.  and  the  Toronto  Railway  Company. 

The  subjects  of  the  papers  to  be  presented  at  this 
convention  appear  to  have  been  wisely  selected.  Most 
of  the  questions  treated  of  are  destined  to  have  an  im- 
portant bearing  upon  the  electrical  interests,  and  their 
fiall  consideration  and  discussion  at  the  present  juncture 
is  most  desirable.  We  have  every  confidence  in  the  ' 
ability  of  the  gentlemen  who  have  undertaken  to  pre- 
pare these  papers  to  make  them  both  interesting  and 
instructive.  We  are  quite  in  accord,  however,  with 
the  view  expressed  by  some  distinguished  gentleman 
whose  name  we  cannot  recall,  that  the  chief  value  of 
papers  of  this  character  lies  in  the  discussion  arising 
out  of  them.  If,  therefore,  the  full  benefit  is  to  be  got 
from  this  interesting  series  of  papers,  members  of  the 
Association  must  familiarize  themselves  with  the  views 
expressed  by  reading  and  carefully  digesting  the  advance 
copies  which  are  usually  available  some  days  previous 
to  the  meeting,  and  come  to  the  convention  prepared  to 
express  their  opinions  and  do  their  share  towards  pro- 
moting a  full  and  profitable  discussion. 

Take  for  example  Mr.  Gossler's  paper  on  "Some 
Central  Station  Economics."  What  more  interesting 
or  important  subject  than  this  to  every  owner  and  mana- 
ger of  a  central  station  ?  If  central  station  men  will 
make  a  point  of  attending  the  convention,  take  a 
hand  in  the  discussion  of  this  paper,  and  compare 
notes  with  each  other,  a  fund  of  information  regarding 
central  station  management  of  the  greatest  benefit  to 
every  central  station  manager  will  be  the  outcome 
It  is  due  likewise  to  the  author  of  a  paper  on  which 
much  effort  has  been  expended,  that  his  audience  should 
express  themselves  regarding  the  correctness  or  other- 
wise of  the  views  he  enunciates. 

There  has  been  manifest  at  past  conventions  of  the 
Association  hesitation  on  the  part  of  the  majority  of  the 
members  to  express  their  views.  We  hope  to  see  this 
spirit  disappear  at  future  meetings.  The  members  will 
better  advance  their  own  interests  and  the  welfare  and 
usefulness  of  the  Association  by  hazarding  their  opinions, 
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whether  correct  or  otherwise,  than  by  refraining  from 
taking  part  in  the  proceedings. 

Opportunity  is  to  be  given  tor  a  discussion  upon  the 
merits  of  the  Electric  Light  Inspection  Act.  Judging 
from  the  correspondence  pubHshed  in  this  number,  this  is 
a  subject  in  which  central  station  men  feel  a  keen  in- 
terest, and  upon  which  large  numbers  of  them  feel  com- 
petent to  express  their  opinions.  We  accordin'gly  look 
for  a  good  representation  of  the  electric  lighting  in- 
terests, and  a  lively  discussion  on  the  inspection  system. 

Regarding  the  social  features  of  the  program,  they 
appear  to  be  of  a  somewhat  different  character  from 
those  of  previous  occasions,  and  are  commendable  on 
account  of  their  variety  in  this  respect.  There  is  little 
doubt  that  they  will  prove  as  enjoyable  as  could  be 
desired.  Toronto  is 
at  all  times  an  at- 
tractive and  interest- 
ing city,  and  at  no 
time  does  she  appear 
to  better  advantage 
than  in  "leafy  June." 
In  support  of  this 
statement  we  present 
in  this  issue  a  num- 
ber of  views  of  her 
public  buildings, 
parks,  etc. 

It  is  hoped  and  ex- 
pected that  members 
of  the  Association,  a 
large  proportion  of 
whom  reside  within 
one  hundred  miles  of 
Toronto,  will  seek 
relaxation  from  the 
arduous  duties  of  the 
political  campaign  by 
coming  to  Toronto 
on  the  17th  inst.  and 
assisting  in  making 
this  the  best  conven- 
tion ever  held  under 
the  auspices  of  the 
Association. 


The  feed  water  for 
a  steam  boiler  should 
not  be  introduced  in 
such  a  way  as  to  al- 
low   it    to  strike 


SPARKS. 

A  new  metallic  telephone  line  will  be  built  between  London  and 
Sarnia. 

The  Woodstock,  N.  B.,  Electric  Light  Company  have  recently 
added  two  larg-e.  dynamos. 

The  Hull  Electric  Company  have  purchased  thirty  acres  of  land 
at  Aylmer  as  a  site  for  a  park. 

Debentures  are  being  offered  by  the  village  of  Kaslo,  B.  C,  to 
raise  funds  for  an  electric  light  plant. 

The  ratepayers  of  Iroquois,  Ont.,  have  voted  down  a  proposi- 
tion to  light  the  streets  by  electricity. 

The  Hull  Electric  Company  are  erecting  poles  and  stringing 
wires  for  the  electric  lighting  of  Hull,  Que. 

Cunningham  &  Hinton,  electricians  and  electrical  goods, 
Victoria,  B.  C,  have  dissolved  partnership.  G.  C.  Hinton 
continues. 

Mr.  R.  Anderson,  of  Ottawa,  is  installing  an  electric  light  plant 

for  Mr.  Geo.  Brigham  on 
his  passenger  boat  which 
runs  between  Ottawa 
and  Hull. 

The  City  Council  of 
St.  Catharines,  Ont.,  has 
invited  tenders  for  elec- 
tric street  lighting  for  a 
period  of  five  years  from 
31st  October  next. 

A  company  seeking 
incorporation  is  the 
Callendar  Telephone 
Exchange  Co.,  of  Brant- 
ford,  Ont.,  to  manufac- 
ture telephones  and  elec- 
trical apparatus. 

The  suit  of  the  town  of 
Three  Rivers,  Que., 
against  the  Royal  Elec- 
tric Company,  Montreal, 
has  been  dismissed  with 
costs.  The  case  involved 
an  amount  of  $13,000. 

Dr.  W.  W.  Jacques,  of 
Boston,  an  electrician, 
connected  with  the  Bell 
Telephone  Company, 
announces  the  discovery 
of  a  method  of  taking 
electrical  energy  direct 
from  coal. 

On  May  12th  the  town 
of  Perth,  Ont.,  granted 
a  bonus  of  $5,000  for  an 
electric  railway  between 
that  town  and  Lanark, 
the  road  to  be  running 
by  September  ist.  The 
distance  is  twelve  miles. 


TORONTO  BOARD  OF  TRADE  BUILDING, 
Headquarters  of  the  C.  E.  A.  Convention,  June  17,  18,  19, 


against  the  shell,  but  should  be  discharged  into  the 
body  of  water  already  there. 

When  a  watch  becomes  magnetized  by  intimacy  with 
a  dynamo,  the  mainspring,  being  tempered,  becomes  a 
magnet,  and,  as  it  unwinds,  its  attraction,  varying  in 
direction  or  intensity,  causes  the  rate  of  escapement  to 
vary  at  different  hours  of  the  day. 

A  writer  to  a  contemporary  suggests  a  means  of  re- 
pairing the  insulation  of  commutators.  He  says 
he  has  found  that  litharge  mixed  to  the  consistency 
of  thick  cream  with  glycerine  and  applied  to  the 
cracks  of  the  commutator,  restores  the  insulation. 
After  being  applied  it  should  be  allowed  to  dry  10  or  12 
hours  and  then  filed  down  level  with  the  top  of  the 
commutator  segments. 


The  Victoria  Tele- 
phone Co.  is  applying  for 
incorporation,  with  a  capital  stock  of  $25,000,  to  operate  in  Vic- 
toria county,  N.  B.  Among  the  promoters  are  J.  E.  Porter, 
Andover  ;  Albert  Brymer,  Perth  Centre  ;  and  Stephen  Scott, 
Bairdville. 

The  rights  of  the  Standard  Light  &  Power  Co.  to  lay 
wires  underground  in  the  streets  of  Montreal  have  been  trans- 
ferred to  the  Citizens'  Light  &  Power  Company,  which  is  con- 
trolled by  the  Lachine  Rapids  &  Hydraulic  Company. 

New  Westminster  and  Vancouver,  B.  C,  are  now  connected 
with  Chilliwack  by  telephone,  through  the  enterprise  of  the  New 
Westminster  and  Burrard  Inlet  Telephone  Co.  The  distance  is 
seventy  miles.  The  line  used  for  the  connection  is  the  old  tele- 
graph wire,  which  the  company  have  taken  over.  The  manager, 
Mr.  H.  W.  Kent,  states  that  tariff  sheets  are  now  being  prepared, 
and  tolls  for  conversation  will  be  very  reasonable.  Message  rates 
will  be  the  same  as  formeily  by  telegraph.  The  new  line  will  be 
equipped  with  the  best  and  most  improved  long  distance  instru- 
ments. 
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THE  N.  E.  L.  A.  CONVENTION. 

The  recent  convention  and  exhibition  in  New  York 
City  under  the  auspices  of  the  National  Electric  Light 
Association  of  the  United  States,  appear  to  have  been 
attended  by  more  than  ordinary  success.  The  proceed- 
ings of  the  convention  were  about  on  a  par  with  those 
of  previous  meetings  of  the  Association.  On  the  other 
hand  the  exhibition  surpassed  anything  of  the  kind  pre- 
viously attempted,  excepting  only  the  electrical  display 
at  the  World's  Fair.  Side  by  side  with  the  electrical 
apparatus  of  to-day  were  to  be  seen  the  rude  devices 
employed  when  electricity  was  in  reality  "in  its  infancy." 
The  extent  of  the  public  interest  awakened  by  this  ex- 
hibition, may  be  judged  by  the  fact  that  on  some  days 
the  attendance  reached  the  high  figure  of  50,000. 

As  foreshadowed  in  the  Electrical  News  for  May, 
Mr.  Frederic  NichoUs,  manager  of  the  Canadian  General 
Electric  Co.,  Toronto,  se- 
cured election  as  President 
of  the  Association  for  the 
ensuing  year,  an  honor  of 
which  that  gentleman  and 
Canadians  generally  have 
cause  to  feel  proud.  Mr. 
Nicholls,  whose  portrait  is 
herewith  presented,  is  too 
well  known  on  this  side  of 
the  line  to  require  any  ex- 
tended reference  in  these 
pages.  He  had  his  birth 
place  in  England  forty 
years  ago,  and  in  that 
country  and  Germany  re- 
ceived an  efficient  educa- 
tion. Upwards  of  fifteen 
years  ago  he  became  a 
resident  of  Toronto,  where 
step  by  step  he  has  risen 
to  the  position  of  promin- 
ence he  now  occupies  in 
the  business  world. 

Mr.  Nicholls  may  be 
classed  among  the  pioneers 
in  the  electrical  business  in 
Canada,  having  organized 
the  Incandescent  Light 
Co.,  of  Toronto,  and  held 
the  management  thereof 
until  a  few  months  ago. 
the  Toronto  Electric 


H.  C.  Champ,  Fred.  J.  Grant,  Wm.  Simpson,  Wm. 
Willis,  W.  Piercy,  Alex.  Gerry,  Sam.  J.  Elvanson. 

Steam  and  the  Steam  Engine — R.  H.  Johnston, 
Walter  Inglehart,  W.  Piercy,  Walter  Redpath,  H.  C. 
Champ,  H.  Amos,  Wm.  Simpson,  Alex.  Gerry,  Fred. 
J.  Grant,  J.  Mitchell. 


PRESERVING  TELEGRAPH  POLES. 

In  the  preparation  of  posts  for  the  telegraph  service 
in  Sweden,  the  following  simple,  eff'ective  and  cheap 
method  of  preserving  wood  from  decay  is  said  to  be 
employed  :  A  square  tank,  having  a  capacity  of  some 
200  gallons,  is  supported  at  a  height  of  20  feet  or  25 
feet  above  the  ground  by  means  of  a  light  skeleton 
tower  built  of  wood.  A  pipe  drops  from  the  bottom  of 
the  tank  to  within  30  inches  of  the  ground,  where  it  is 
connected  with  a  cluster  of  flexible  branches,  each  end- 
ing with  a  cap  having  an 
orifice  in  the  centre.  Each 
cap  is  clamped  on  to  the 
larger  end  ot  a  pole  in 
such  a  manner  that  no 
liquid  can  escape  from  the 
pipe  except  by  passing  into 
the  wood.  The  poles  are 
arranged  parallel  with  one 
,  another,  sloping  down- 
ward, and  troughs  run 
under  both  ends  to  catch 
drippings.  When  all  is 
ready,  a  solution  of  sul- 
phate of  copper,  which  has 
been  prepared  in  the  tank, 
is  allowed  to  descend  the 
pipe.  The  pressure  pro- 
duced by  the  fall  is  suffi- 
cient to  drive  the  solution, 
gradually  of  course,  right 
through  the  poles  from 
end  to  end.  When  the 
operation  is  ended,  and  the 
posts  dried,  the  whole  ot 
the  fibre  of  the  wood  re- 
mains premeated  with  the 
preserving  chemical. 


MR.  FREDERIC  NICHOLLS, 
President  of  the  National  Electric  Light  Association. 


He  is  also  a  director  of 
Light  Company  ;  president  of 
the  Brantford  Street  Railway  Company  ;  vice-presi- 
dent of  the  Peterborough  Street  Railway  Company ; 
secretary  of  the  London  Electric  Light  Company,  a 
director  of  the  Toronto  and  Scarboro  Railway  Company, 
and  in  addition  is  interested  in  mining,  insurance,  pub- 
lishing, and  other  enterprises. 


TECHNICAL  SCHOOL  EXAMINATIONS. 

The  examinations  in  "  Electricity"  and  "  Steam  and 
•the  Steam  Engine, "  at  the  Toronto  Technical  School 
were  quite  successful,  a  number  of  the  students  obtain- 
ing a  high  percentage  of  marks.  The  following  are  the 
names  of  the  succcessful  ones,  in  order  of  merit  : 

Electricity — R.  C.  Harris,  Herbert  S.  Small,  equal  ; 
Walter  Inglehart,  Walter  Redpath,  Alex.  Rose,  H. 
Amos,  H.  F.  Hutchison,  Thos.  P.  Marshall,  E.  Harris, 


Prof.  Palaz  gives  the  follow- 
ing figures  as  to  the  relative 
heating  effects  of  different  illuminants  :  Arc  light,  4  ;  incandescent 
light,  14  ;  kerosene,  argand  burner,  331  ;  gas,  argand  burner, 
380  ;  candle,  473  ;  gas,  butterfly  burner,  511. 

Some  Exceptions  to  Ohm's  Law. — It  has  been  observed,  says 
the  London  Electrical  Review,  that  amongst  the  liquids  there  are 
certain  of  low  conductivity  ;  for  example,  benzine,  xj-lene,  and 
turpentine,  which  do  not  seem  to  follow  Ohm's  law,  but  which, 
under  the  continued  influence  of  a  high  electromotive  force,  show 
a  gradual  alteration  in  conductivity.  These  liquids  also  exhibit 
the  phenomenon  of  electrical  convection,  a  current  of  the  electro- 
lyte setting  in  from  the  one  electrode,  whilst  the  other  appears 
simply  to  attract  the  repelled  liquid.  Recentlj-,  Emil  Warburg 
has  been  investigating  these  phenomena.  He  employed  mixtures 
of  liquids  which  possessed  low  conductivity,  gradually  reducing 
the  proportion  of  one  of  the  constituents  until  the  conductivity  was 
nearly  that  of  the  other.  Such  mixed  solutions  as  these  were 
found  still  to  exhibit  the  above  phenomena.  The  behaviour  of 
these  solutions,  in  fact,  was  such  that  Warburg  is  led  to  the  con- 
clusion (vide  Ann.  Phys.  Chem.,  1895  [2],  liv.,  pp.  396 — 433).  that 
they  contain  an  electrolyte  in  a  state  of  great  dilution,  upon  which 
their  conductivity  depends.  He  suggests  that  the  extraordinary 
behaviour  of  the  so-called  pure  [liquids  is  capable  of  a  similar 
explanation. 
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A  WARNING  TO  INVENTORS  AND 
PATENTEES. 

To  the  Editor  of  the  Canadian  Electrical  News.- 

Sir, — In  a  recent  issue  of  the  Scientific  American,  a 
matter  was  brought  before  its  readers,  which,  from  its 
importance,  deserves  to  have  all  the  publicity  which  can 
be  given  it,  and  from  that  paper  are  taken  the  quota- 
tions in  this  letter.  There  exists  in  the  United  States, 
and  in  Canada  too,  unfortunately,  a  class  of  men  who 
have  adopted  the  opinion  that  the  inventor  is  made  to 
be  victimized  and  "  who  try  their  best  to  exploit  the 
community  of  patentees  for  their  own  benefit  and  the 
consequent  detriment  of  their  clients." 

"  When  letters  patent  are  awarded,  the  drawings  and 
claims  of  the  patent  and  the  inventor's  name  are  pub- 
lished in  the  Official  Gazette  of  the  United  States  patent 
office.  This  appeals  at  once  to  a  large  number  of 
sharks,  calling  themselves  "  patent  agents"  who  see  in 
the  inventor  a  possible  source  of  revenue.  As  soon  as 
the.  patent  is  issued  the  inventor  therefore  begins  to  re- 
ceive letters  from  various  self-extolled  concerns,  recom- 
mending him  to  do  various  things,  to  apply  for  foreign 
patents,  or  to  permit  the  correspondents  to  act  as  his 
agents  for  the  sale  of  his  patent  on  commission. 

"  Many  of  these  letters  and  circulars  contain  state- 
ments that  are  absolutely  fraudulent.  The  inventor, 
for  example,  will  be  urged  to  apply  for  foreign  patents 
in  England,  France  and  Germany,  and  other  countries, 
when  the  agent  is  perfectly  well  aware  that  after  the 
patent  has  issued  in  the  United  States  and  has  been  pub- 
lished in  the  Patent  Office  Gazette,  valid  patents  cannot 
be  procured  in  those  countries,  except  under  the  Inter- 
national Convention,  v/hich  he  is  seldom  able  to  avail 
himself  of.  The  patent  shark  relies  upon  the  ignorance 
of  this  fact  on  the  part  of  the  inventor  to  protect  him  in 
his  nefarious  traffic.  He  is  also  protected  from  detec- 
tion by  the  fact  that  in  many  foreign  countries  there  is 
no  examination  as  to  novelty,  and  in  due  course,  and 
aftei-  the  payment  of  the  government  fees,  the  patent 
will  issue  and  he  will  be  provided  with  the  letters  patent 
certificate  to  present  to  his  "client"  who  sleeps  in 
blissful  ignorance  of  the  fact  that  the  documents  are  not 
worth  the  paper  they  are  printed  on. 

"  In  many  cases  the  fees  upon  examination  will  be 
found  to  be  phenomenally  low  and  the  inventor  will  snap 
at  what  seems  to  him  a  bargain,  simply  to  find  that  in 
Germany,  perhaps,  he  has  procured  a  gebra.uchmuster, 
or  model  of  utility  patent,  instead  of  a  patent  ;  or  in 
Canada  he  may  be  led  to  believe  that  he  has  procured  a 
patent  for  one  year  when  he  has  simply  filed  a  declara- 
tion of  intention,  which  affords  no  true  protection." 

Many  of  the  circulars  sent  out  are  artfully  worded  to 
convey  the  idea  that  the  invention  was  accidentally  come 
across  and  that  its  value  was  immediately  apparent. 

Inventors  are  usually  sanguine  and  frequently  fall  into 
the  trap  so  cunningly  set. 

Once  an  inventor  falls  into  the  hands  of  one  of  these 
firms  he  is  exploited  to  the  best  advantage,  and  remark- 
ably well  plucked  as  many  have  found  to  their  sorrow. 

The  moral  of  all  this  is — do  no  business  with  any  firm 
issuing  circulars  tending  to  inflate  the  hopes  of  the 
patentee  ;  have  no  dealings  with  any  firm  offering  to 
sell  a  patent  and  asking  for  an  advance,  and  in  all 
patent  matters  consult  only  solicitors  of  good  standing 
and  proved  integrity. 


If  Canadian  inventors  will  heed  the  warning  given  by 
those  in  a  position  to  give  advice,  they  will  save  them- 
selves much  annoyance  and  much  hardly  earned  money; 
at  the  same  time  the  much  desired  result  will  be  at- 
tained of  rendering  Canada  an  unprofitable  fishing 
ground  for  Yankee  patent  sharks. 

Yours,  etc. 

RiDOUT  &  Mavbee. 


A  BOILER  TEST. 

Before  the  Montreal  Association  of  Stationary 
Engineers  Capt.  Wright  presented  a  report  of  a  boiler 
test  recently  made  by  him  in  that  city,  with  a  few  pre- 
fatory remarks,  as  follows  : 

Before  reading  this  report,  I  will  make  a  few  words 
of  explanation.  About  two  weeks  ago  I  received  a 
letter  from  a  party  unknown  to  me,  requesting  me  to 
make  a  test  of  the  steaming  performance  of  a  boiler  in 
this  city.  I  have  met  so  many  schemes  to  burn  smoke 
and  make  boilers  do  impossibilities,  that  I  am  apt  to 
look  at  new-fangled  designs  with  suspicion.  Yet  it 
must  be  acknowledged  that  great  improvements  are 
possible.  The  fact  that  for  every  ton  of  coal  you  burn 
on  a  furnace  grate,  at  least  16  tons  of  air  go  up  the 
chimney  at  a  temperature  of  500  or  600  degrees,  by 
which  one-fifth  of  the  total  heat  in  the  coal  is  absolutely 
lost,  except  in  so  far  as  it  induces  a  draft,  proves  that 
at  least  in  that  direction,  improvement  is  possible. 

It  is  unfortunately  the  case,  that  this  subject  is  often 
attacked  by  men  who  have  not  studied  the  question, 
and,  moreover,  are  in  ignorance  of  the  usual  practical 
methods  of  dealing  with  it,  as  far  as  the  burning  of 
wood  or  coal  in  a  furnace  is  concerned.  It  was  for 
these  reasons  that  at  first  I  had  no  intention  of  doing 
anything  in  connection  with  this  proposed  test.  But, 
hearing  who  the  interested  parties  were,  I  called  on 
them,  and  decided  to  act.  * 

The  circumstances  under  which  the  test  was  made 
were  uncommonly  unfavorable — a  rainy  day,  a  leaky 
roof,  a  very  poor  article  of  coal,  completely  saturated 
with  water.  When  I  went  there  in  the  morning,  no 
preparations  for  a  test  had  been  made.  A  Fairbanks 
scale  was  got,  coal  was  weighed,  a  water  barrel  was 
mounted  on  the  scale,  and  connections  made  from  the 
service  pipe  to  barrel,  and  from  the  barrel  to  injector. 
This  took  time,  and  at  10  a.  m.  the  test  began.  At 
noon,  after  stopping  for  the  hour,  I  ran  over  my  notes 
and  was  surprised  at  the  results.  In  conformity  with 
the  daily  custom,  the  boiler  tubes  were  swept  out  during 
the  noon  hour.  What  was  then  accomplished  is  con- 
tained in  the  report,  which  I  will  now  read. 
D.  L.  DwiNNELL,  Esq.,  City. 

Dear  Sir  : — According-  to  your  instructions,  a  test  was  made 
on  the  26th  ult.,  of  the  steaming-  qualities  and  general  behavior  of 
the  boiler  in  the  -works  of  "  The  Montreal  Toilet  Supply  Co."  on 
Dorchester  street,  in  this  city. 

The  boiler  is  of  the  common  cylindrical  type  -with  return  tubes. 
The  shell  is  42"  dia.  and  11  feet  long,  -with  thirty-nine  3"  tubes, 
and  a  grate  area  of  13)^  square  feet.  The  principal  object  of  the 
test  was  to  determine  whether  certain  peculiarities  introduced  in 
the  setting,  increased  the  efficiency  of  the  furnace,  and  the  steam- 
ing qualities  of  the  boiler.  The  test  was  made  under  the  usual 
every  day  conditions  of  work  and  began  at  10  a.m.  ending  at 
4.50  p.m.  Everything  was  taken  as  found  ;  no  change  was  made 
or  cleaning  done  previous  to  the  start.  A  bituminous  lower  port 
coal  was  used  and  was  an  inferior  quality  of  what  is  known  in  the 
trade,  as  "  Run  of  the  mine."  City  water  at  a  temperature  of  34 
degrees  was  alone  fed  to  the  boiler  by  an  injector  ;  the  overflow 
water,  in  starting  the  injector,  was  returned  to  the  barrel  it  came 
from.    This  barrel  was  mounted  on  the  platform  of  a  "  Fairbank  ' 
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scale  wilh  water  coiiiiections  to  and  from.  The  change,  or 
weig-ht  of  waier  running-  to  each  barrel  was  the  same,  and  the 
time  when  filled  was  carefully  noted.  The  total  weight  of  water 
fed  to  the  boiler  between  lo  a.m".  and  4.50  p.m.,  was  6864  lbs. 
Four  barrels  of  dry  coal  was  dumped  in  separate  heaps  on  the 
floor,  each  heap  weighing  238  lbs.,  a  total  of  952  lbs.  consumed 
between  the  hours  above  named,  and  the  time  each  heap  lasted 
was  carefully  observed.  In  this  manner  any  variation  or  irregu- 
larity is  observed  at  once. 

At  the  close  of  the  test  the  ashes  weighed  90  lbs.  Deducting 
this  from  the  weight  of  coal  laid  on  the  floor,  leaves  862  lbs.  of 
combustible  or  pure  coal  consumed  between  the  above  hours. 
During  the  noon  hour,  the  boiler  furnishes  steam  to  the  coil  in  the 
drying  room  and  mangles,  and  209  lbs.  of  water  was  fed  to  the 
boiler,  and  52  lbs.  of  combustible  consumed  on  the  grate.  This 
performance  forms  no  part  of  the  test  in  working  hours,  for  if 
retained,  would  destroy  the  whole,  and  these  amounts  of  fuel  and 
water  must  be  subtracted  from  the  total  between  10  a.m.  and  4.50 
p.m.  and  takes  this  form  :  Total  combustible  consumed  on  the 
grate  between  10  and  12  a.m.  and  i  and  4.50  p.m.,  810  lbs.  Total 
water  fed  to  the  boiler  during  the  same  time,  at  a  temperature  of 
34  degrees,  6655  lbs.,  which  is  an  evaporation  of  8.216  pounds  of 
water  from  a  temperature  of  34  degrees  to  steam  at  seventy-five 
by  gauge,  per  pound  of  combustible  burned  on  the  grate,  equival- 
ent to  an  evaporatiop  from  and  at  212  degrees,  of  10.02  pounds  of 
water  per  pound  of  combustible.  This  is  the  mean  performance 
of  the  boiler  during  the  working  time  of  the  test. 

The  gauge  was  kept  very  regular  at  seventy-five.  The  total 
absence  of  black  smoke  from  the  stack  was  remarkable.  At 
times  when  fresh  coal  had  been  put  on  the  grate,  a  thin  grey 
smoke  made  an  appearance  for  a  short  time,  and  generally  on 
looking  at  the  top  end  of  smoke  stack  there  was  no  visible  proof 
that  there  was  a  fire  under  the  boiler.  At  the  close  of  the  test 
the  water  level  in  the  glass  was  the  same  as  at  the  beginning. 
The  uniform  rate  at  which  water  disappeared  from  the  boiler  was 
surprising.  During  the  working  hours,  both  forenoon  and  after- 
noon, if  2og  lbs.  of  water  had  been  regularly  fed  every  ten 
minutes  to  the  boiler,  the  water  level  in  the  glass  would  have  been 
practically  the  same  during  the  working  time  of  test. 

But  an  unexpected  change  did  take  place.  The  thirty-nine 
tubes  in  the  boiler  were  cleaned  in  the  noon  hour,  and  it  was 
observed  between  1  and  2  p.m.  that  the  consumption  of  fuel  was 
forty-seven  pounds  less  than  in  any  sixty  successive  minutes 
during  the  forenoon. 

The  method  of  conducting  the  test  permitted  this  comparison. 
At  first  I  thought  there  was  an  error,  but  if  so,  I  failed  to  detect 
it,  and  it  continued  at  the  same  rate  up  to  the  close  of  the  test, 
notwithstanding  the  weight  of  water  at  a  temperature  of 
thirty-four  degrees  supplied  to  the  boiler  per  hour,  was  practically 
the  same  both  forenoon  and  afternoon. 

Between  10.50  and  11.50  a.m.  1236  lbs.  of  water  were  fed  to 
boiler  and  174  lbs.  of  combustible  was  consumed  on  the  grate. 
Between  2  and  3  p.m.  1237  lbs.  of  water  were  fed  to  boiler,  and 
127  lbs.  of  combustible  consumed  on  the  grate.  This  is  at  the 
rate  of  9.74  pounds  of  water  at  a  temperature  of  thirty-four 
degrees  evaporated  to  steam  at  seventy-five  by  gauge,  per  pound 
of  fuel  burnt  on  the  grate  : — equivalent  to  an  evaporation  from 
and  at  212  degrees,  of  11.87  pounds  of  water  per  pound  of  com- 
bustible burned  on  the  grate. 

The  ashes  were  9.45%  of  the  weight  of  coal,  and  in  conformity 
with  all  reliable  and  comparable  tests  of  boilers,  the  standard 
results  are  calculated  from  the  weight  of  combustible,  and  the 
equivalent  evaporation  from  and  at  212  degrees. 

The  boiler  house  appeared  to  be  formed  by  a  roof,  built  over  a 
former  alley  way,  between  two  adjacent  buildings. 

It  rained  steadily  during  the  time  of  the  test.  The  roof  leaked 
and  it  was  a  difficult  matter  to  find  standing  room  in  front  of  the 
boiler  where  water  did  not  drop  on  my  note  book. 

The  coal  used  had  been  kept  outside  in  a  yard  all  winter,  and 
contained  lumps  of  ice,  which  of  course,  during  the  weighing  of 
the  coal  were  thrown  out  if  observed. 

In  view  of  the  results  obtained  during  this  test,  it  should  be 
repeated  under  different  conditions. 

The  whole  respectfully  submitted, 

(signed)       Captain  James  Wright. 

Montreal,  April  7th,  1896. 


The  residents  of  Beamsville,  Ont.,  are  urging  the  extension  of 
the  Hamilton,  Grimsby  and  Beamsville  Railway  to  that  town,  and 
it  now  seems  probable  that  work  will  be  commenced  this  season. 


SPARKS. 

The  village  of  Weslporl,  Onl.,  will  j^robably  introduce  electric 
light. 

Bolhwell,  Ont.,  is  moving  in  llii-  direction  of  securing  electric 
light. 

An  electrical  stamp  cancelling  machine  is  in  operation  at  the 
post-office  at  Ottawa. 

The  St.  John,  N.  B.,  Street  Railway  Companj-  are  extending 
their  line  to  the  park  and  cemetery. 

The  Canadian  General  Electric  Co.  have  been  awarded  the 
contract  for  the  electrical  equipment  of  the  Hamilton  Radial  Elec- 
tric Railway. 

The  telegraph  and  telephone  companies'  cables  were  dam- 
aged at  Three  Rivers,  Sorel,  and  other  points  on  the  St. 
Lawrence,  as  the  result  of  spring  floods. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.  have  decided  to 
place  their  wires  underground.  The  management  have  recently 
inspected  systems  of  conduits  in  different  cities  in  the  United 
States. 

A  citizen  of  Quebec  is  said  to  have  sent  to  Paris  for  an  eleclric 
omnibus,  which  can  ascend  and  descend  hills  with  greater  ease 
than  one  drawn  by  horses,  and  can  do  its  sixty  miles  an  hour 
comfortably  on  a  level  road. 

It  is  said  that  the  Maginn  Power  Generator  and  Motor  Co.,  of 
Chicago,  will  shortly  pjjt  upon  the  market  a  light  motocycle,  the 
price  of  which  will  be  only  slightly  in  advance  of  that  of  a  first- 
class  bicycle. 

The  Steam  Boiler  and  Plate  Glass  Insurance  Company,  of 
Canada,  with  head  office  at  London,  Ont.,  annoimce  the  transfer 
of  their  plate  glass  insurance  business  to  Lloyd's  Plate  Glass 
Insurance  Co.,  of  New  York. 

The  Upper  Ottawa  Improvement  Co.  are  replacing  their  No. 
14  copper  wire,  from  Ottawa  to  Guyon,  P.  Q.,  a  distance  of  40 
miles,  with  No.  9  galvanized  iron  wire.  The  construction  is  in 
the  hands  of  Mr.  Maurice  Quain,  electrician,  of  Ottawa. 

The  Brantford  Operating  and  Agency  Co.  is  applying  to  parlia 
ment  for  permission  to  change  its  name  to  the  Brantford  Electric 
and  Operating  Co.,  to  increase  the  capital  stock  to  $50,000,  and 
to  purchase  the  franchise,  assets  and  rights  of  the  Brantford 
Electric  &  Power  Co. 

The  directors  of  the  Royal  Electric  Company  have  decided  to 
proceed  at  once  with  the  construction  of  the  water  power  at 
Chambly,  Que.  It  will  be  owned  by  the  Chambly  Manufacturing 
Company,  in  which  name  the  charter  now  stands,  and  the  pro- 
prietors, ten  in  number,  have  subscribed  $30,000  each.  The 
Royal  Electric  retains  an  interest  of  $200,000. 

The  Bell  Telephone  Company  have  made  application  to  the 
City  Council  of  Montreal  for  permission  to  lay  underground 
conduits  for  their  wires.  The  Standard  Light  and  Power  Com- 
pany have  certain  privileges  in  this  respect  which  were  obtained 
some  years  ago,  and  the  Council  have  decided  to  refer  the  matter 
to  the  City  Attorney  before  taking  any  action. 

The  St.  Martins  Telephone  Company,  St.  John,  N.  B.,  at  their 
annual  meeting,  elected  the  following  directors  :  Messrs.  \V.  E. 
Skillen,  John  McLeod,  Walter  H.  Allen,  C.  M.  Bostwick  and 
C.  D.  Truenian.  The  directors  afterwards  chose  Mr.  John 
McLeod  as  president  ;  Mr.  W.  H.  Allan  vice-president,  and  Mr. 

A.  W.  McMackin  as  secretary  and  general  manager. 

The  Hawkesbury  Lumber  Co.,  of  Hawkesbury,  Onl.,  have  pur- 
chased a  25  k.  w.  dynamo  of  the  Edison  type  for  lighting  the 
interior  of  their  six  mills,  which  were  previously  lighted  bj-  arc 
and  series  incandescent,  from  a  60-light  Wood  arc  dynamo  and 
35-light  Ball  dynamo  and  which  are  now  used  to  light  their  j-ards. 
The  change  is  a  decided  improvement  on  the  old  system. 

The  following  students  were  successful  at  the  spring  examina- 
tions at  McGill  University,  Montreal  :  Electrical  Engineering — 
Charles  Harvey  Wright,  Renfrew,'  Ont  ;  Harry  .Alex.  Chase, 
Kentville,  N.  S.  ;  William  Currie,  B.  A.  Sc.,  Montreal  ;  Homer 
Norton  Jaquays,  B.  A.,   Montreal  ;  Wm.   Norton  Cunningham, 

B.  A.  Sc.,  Montreal  ;  Stewart  Fleming  Rutherford,  Montreal. 
Mechanical  Engineering — James  Lester  Willis  Gill,  Little  York, 
P.  E.  I.  ;  Francis  Edward  Courtice,  Port  Serry,  Ont.  ;  John 
William  Hunter,  Kingston  Station,  Ont.  ;  Thos.  Fred.  Kenny, 
Ottawa  ;  Ernest  Randolph  Clarke,  Stratford  ;  Henrv  Arthiu-  Bay- 
field, Charlottetown,  P.  E.  I.  ;  George  Alexander  Walkeni,  King- 
ston, Ont.  ;  Gordon  Scott  Rutherford,  Montreal. 
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ELECTRIC  POWER  FROM  THE  MONTMOR- 
ENCY FALLS  IN  CANADA. 

By  C.  C.  Chesney. 
The    Falls   of   Montmorency,   situated  eight  miles 
below  the  far-famed  and  historic  city  of  Quebec,  are  the 
scene  of  one  of  the  most  interesting  and  successful  elec- 
tric transmissions  of  power  in  America.     The  cataract, 


Montmorency  Falls,  Showing  Nos.  i  and  2  Gate  Houses. 

almost  too  well  known  to  need  any  description,  is  the 
chief  natural  attraction  in  that  vicinity,  and  while  not 
possessing  the  magnitude  of  Niagara,  there  is  yet 
something  of  the  same  grandeur  and  magnificence  in 
the  wild  rush  of  its  waters,  and  the 
same  deafening  roar  that  stuns  for  a 
moment  the  mind  of  the  most  stolid 
beholder.  From  a  height  of  more 
than  275  feet  the  waters  fall  perpen- 
dicularly over  the  face  of  the  rock, 
forming,  in  succession,  furious  cas- 
cades and  seething  pools  in  the 
ravine  below,  and  rushing  off  to  meet 
the  waters  of  the  majestic  St. 
Lawrence. 

It  is  the  especial  object  of  this 
article  to  call  the  attention  of  those 
interested  in  the  general  develop- 
ment of  water  powers,  and  especially 
of  those  who  may  have  occasion  to 
investigate  the  problem  of  the  trans- 
mission and  distribution  of  power  by 
alternate  currents  of  electricity,  to 
the  method  and  apparatus  there 
used,  in  the  belief  that  it  is  an  object 
lesson,  not  only  of  scientific  interest,  but  of  great  prac- 
tical value. 

To  a  people  less  conservative  than  the  "habitant," 
— less  apt  to  revel  in  the  memories  of  the  shrouded 
past, — utilitarian  possibilities  of  this  beautiful  cataract 
might  have  appealed  earlier,  but  with  this  mystic 
people,  and  within  sight  of  one  of  the  largest  cities  of 
Canada,    the   massive   energy  of   Montmorency  was 


allowed  to  waste  away  for  years  in  dashing  itself  into 
the  chasm  below. 

It  is  but  a  few  years  ago  that  a  company,  organised 
in  Quebec,  constructed  a  dam  across  the  narrow  gorge 
in  the  Montmorency  river  at  a  point  1500  feet  above  the 
face  of  the  falls,  with  the  object  of  utilizing  some  of  the 
power  for  manufacturing.  A  cotton  mill  was  built  at 
the  foot  of  the  bluffs,  and  shortly  after,  a  small  arc 
station  was  erected  for  the  purpose  of  doing  arc  lighting 
in  the  city  of  Quebec. 

In  the  year  1889  the  present  Montmorency  Electric 
Power  Company  established,  in  connection  with  the  arc 
plant,  a  small  incandescent  plant  of  about  100  horse- 
power capacity,  using  2000-volt  alternate  current 
machines,  built  by  the  Royal  Electric  Company  of 
Montreal,  and  transmitting  the  current  to  Quebec  with 
a  loss  of  over  50  per  cent.  This  very  unsatisfactory 
and  uneconomical  plan  was  continued  until  the  summer 
of  1894,  when  a  change  of  management  brought  to  the 
service  of  the  company  the  well-tried  experience  and 
engineering  ability  of  Mr.  Frank  H.  Badger,  Jr.,  as 
general  manager,  and  Mr.  Louis  Burran,  as  electrician, 
to  whose  intelligent  work  and  attention  to  the  practical 
details  the  final  success  of  this  plant  is  largely  due. 

Acting  under  the  advice  and  direction  of  these  gentle- 
men, the  company  increased  the  capacity  of  the  old  dam 
to  a  minimum  of  about  12,000  horse-power.  A  short 
tunnel  was  run  through  the  solid  rock,  connecting  the 
dam  to  the  wooden  flume  which  continues  along  the 
face  of  the  adamantine  bluff's  for  a  distance  of  1500  feet 
to  the  gate  house  on  the  brow  of  the  hill.  The  con- 
struction of  this  flume  was  a  task  of  considerable  mag- 
nitude, involving  the  exercise  of  much  engineering 
skill.  From  the  gate  house,  on  the  brow  ot  the  hill,  a 
steel-riveted  tube,  having  a  diameter  of  72  inches  and  a 
length  of  1 100  feet,  is  carried  down  a  steep  incline  to  the 
power  house,  where  the  pipe-line  terminates  in  a  large 
steel  receiver  which  supplies  the  water  to  the  turbines. 


The  Lighting  Station,  Showing  48-iNCH  Steel  Pipe  Supplying  the 
Cotton  Company  with  Power. 


Owing  to  the  extremely  high  head  and  the  great 
velocity  at  which  the  wheels  must  necessarily  run,  they 
were  required  to  be  very  simple,  stronger  and  more 
compact  than  is  the  general  rule.  The  wheels  adopted 
are  the  "  Little  Giant"  turbines,  manufactured  by  J.  C. 
Wilson  &  Co.,  Picton,  Ontario.  The  noticeable  feature 
of  these  wheels,  besides  their  simplicity,  is  the  almost 
entire  absence  of  lateral  or  end  thrust,  so  frequently 
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found  in  the  ordinary  types.  They  have  two  sets  of 
buckets,  Iteyed  on  the  same  shaft,  and  the  buckets  are 
so  formed  that  whatever  end  thrust  there  may  be  from 
the  one  set  is  counteracted  by  that  of  the  other.  The 
particular  size  installed  at  the  Montmorency  falls  has  a 
capacity  of  700  horse-power  and  runs  at  a  speed  of  600 
revolutions  per  minute.  The  "  Little  Giant"  turbine  is 
comparatively  little  known  outside  the  Dominion  of 
Canada,  but  some  idea  of  its  simple  and  compact  nature 
can  be  gained  from  the  fact  that  this  700  horse-power 
wheel  is  only  21  inches  in  diameter  and  has  an  extreme 
leng-th  not  exceeding  2  feet. 

The  generating  station  is  a  two-storey  structure, 
built  of  native  stone,  and  is  150  feet  long  by  50  feet 
wide.  It  is  situated  in  a  picturesque  and  convenient 
spot  between  the  hills  and  the  Quebec,  Montmorency  & 
Charlevoix  Railroad.  The  first  floor  of  the  building  is 
devoted  entirely  to  the  turbines  and  the  necessary  gate 
mechanism.  Along  one  side  of  the  room  the  numerous 
wheels  are  arranged  in  a  row,  from  which  the  belts  pro- 
ceed at  an  angle  of  45  degrees  to  the  dynamos 
on  the  the  floor  above.  The  water  is  taken  from  the 
receiver  in  this  same  room  and  is  discharged  partly  into 
the  tail  race 
which  empties 
into  the  St.  Law- 
rence river,  and 
partly  into  the 
48-inch  steel  pipe 
which  supplies 
water  to  the 
wheels  in  the 
mills  of  the  Mont- 
morency Cotton 
Manufacturing 
Company. 

The  second 
floor  is  the  dyna- 
mo room.  It  is 
a  large,  well  ven- 
tilated and  well 
lighted  space, 
having  practic- 
ally the  same  di- 
mensions as  the  building.  To  the  practised  eye  of  the 
engineer,  it  is  at  once  apparent  that  the  design  and 
construction  here  have  been  carried  out  in  accordance 
with  the  best  engineering  skill.  It  is  unfortunate 
that  electric  lighting  stations,  as  a  rule,  have  been 
hurriedly  constructed  with  any  sort  of  material 
that  happened  to  be  near  at  hand,  and  equipped  with 
that  apparatus  which  was  offered  at  the  lowest  price, 
regardless  of  quality.  This  room  is,  therefore,  of  more 
than  usual  interest,  since  in  its  equipment,  or  that  pro- 
posed for  future  developments,  every  necessary  im- 
provement has  been  introduced  which  in  any  way  pro- 
mised to  increase  the  reliability  and  efficiency  of  the 
plant,  and  to  reduce  the  cost  of  operation. 

The  problem  in  electrical  engineering  which  was  pre- 
■  sented  to  the  Montmorency  Electric  Power  Company  is 
typical  of  the  problems  presented  to  all  enterprises  for 
the  utilization  of  a  waterfall  by  the  transmission  and 
distribution  by  electricity  of  its  energy  to  distant  points. 
The  prime  requisites  in  any  such  system  for  power  trans- 
mission and  distribution  are,  necessarily,  simplicity  and 
reliability.  The  simplicity  and  reliability  of  the  single- 
phase  alternating  system  are  well  known  to  all  elec- 


The  Dynamo  Room,  Mon 


tricians  and  the  electrical  public  in  general.  The  sys- 
tem has  been  proven  and  tried  in  numerous  cases  where 
it  has  been  the  sole  dependence  of  the  larger  enterprises, 
and  where  the  practicability  of  transmitting  power  in 
bulk  by  this  system  has  been  demonstrated  beyond 
question.  It  lacks,  however,  range  and  flexibility  ;  it 
lacks  a  motor  which  commercially  answers  the  require- 
ments of  power  distribution  ;  and  it  lacks  the  ability  to 
be  readily  converted  into  direct  currents  for  railroad 
and  electrolytic  work. 

In  the  multiphase  systems,  however,  which  have 
been  developed  within  the  last  few  years  by  the  various 
electrical  companies,  are  to  be  found  all  these  require- 
ments. Coupled  with  the  simplicity  and  reliability  of 
the  single-phase  systems,  are  to  be  found  range  and 
flexibility.  The  induction  motor  forms  the  missing 
element  for  commercial  power  work,  and  extends  its 
range  far  beyond  that  ever  realized  by  the  direct-current 
motor.  When  we  now  add  the  two-phase  or  three- 
phase  rotary  transformers,  we  have  a  system,  ideal  not 
only  for  long  distance  transmission  purposes,  but  ideal 
for  general  central  station  work,  whether  the  energy  be 
primarily  furnished  by  steam  or  water  power. 

Naturally, then, 
in  order  to  obtain 
the  most  com- 
plete and  com- 
mercial results 
from  the  power 
at  its  disposal, 
the  system 
adopted  by  the 
Montmorency 
Electric  Power 
Company  is  a 
multiphase  sys- 
tem. The  par- 
ticular multi- 
phase system  is 
theS.K.C.(Stan- 
ley-  Kelly  -  Ches- 
ney)  two  -  phase 
system  as  applied 
by  the  Stanley 
Electric  Manufacturing  Company,  of  Pittsfield,  Mass., 
U.  S.  A.,  the  Canadian  (manufacturers  being  the  Royal 
Electric  Co.,  of  Montreal.) 

The  generators  are  situated  on  the  north  side  of  the 
dynamo  room.  The  foundations  are  of  solid  masonry, 
through  which  are  run  a  number  of  tie  rods  which  hold 
an  insulating  cap  to  the  solid  bed  rock  of  granite:  The 
insulating  cap  consists  of  10  by  12-inch  timbers  which 
have  been  boiled  in  paraffine  in  order  to  completely 
remove  all  moisture.  The  bed  plates  of  the  machines 
are  held  in  place  by  lag  screws  set  into  the  paraflined 
timber.  Each  generator  delivers  alternating  currents, 
differing  in  phase  by  90  degrees,  to  two  independent 
circuits  at  an  electromotive  force  of  from  5200  to  5700 
volts.  By  means  of  rheostats  in  the  fields  of  the  gener- 
ators, the  electromotive  force  can  be  varied  between 
these  limits,  to  meet  the  requirements  of  the  circuits. 

The  frequency  is  66  periods  per  second—  that  is,  the 
current  is  reversed  approximately  8000  times  a  minute. 
The  generators  are  what  are  commonly  known  as  8000- 
alternation  machines.  This  frequency  was  selected  as 
being  one  of  the  standard  frequencies  advocated  by  en- 
gineers of  the  Stanley  Electric  Manufacturing  Company 
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and  in  preference  to  133  periods  per  second  (16,000 
alternations)  ;  tor,  while  the  loss  in  the  core  of  the 
transformers  was  increased  from  20  to  30  per  cent.,  and 
the  regulation  of  the  generators  from  a  total  of  2  per 
cent,  to  a  total  of  3  per  cent.,  the  self  inductive  drop  in 
the  transmission  lines  was  such  an  important  factor  that 
the  lower  frequency  was  considered  preferable,  as 
giving,  on  the  whole,  a  better  regulating  and  more 
economical  system. 

The  currents  delivered  by  the  generators  are  carried 
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E.  M.  F.  Curve  of  the  Generators  at  Montmorency. 

by  heavily  insulated  cables  to  the  switchboard,  where  the 
attendant,  by  suitable  switches,  may  connect  the  gen- 
erators to  the  transmission  lines.  Two  separate  pole 
lines  have  been  constructed  to  Quebec.  One  follows 
the  route  of  the  Quebec,  Montmorency  &  Charlevoix 
Railroad,  carrying  two  transmission  lines,  each  having 
a  capacity  of  500  K.  W.  ;  the  other  follows  the  old 
Beauport  road,  carrying  one  transmission  line  of  a 
capacity  of  500  K.  W.,  and  provision  for  another  line. 
All  the  lines  are  entirely  overhead,  and  are  entirely  sup- 
ported on  wooden  poles,  with  the  exception  that  at  the 
crossing  of  the  Charles  River  they  are  carried  across  the 
river  on  iron  poles,  125  feet  high. 

Triple  petticoat  porcelain  insul- 
ators were  used,  and  were  made 
especially  for  this  plant  by  a  Can- 
adian manufacturer,  differing, 
however,  but  slightly  from  the 
design  now  in  common  use  tor 
high  -  voltage  work.  The  line 
wire  is  No.  o,  B.  &  S.  bare  copper. 
The  drop,  due  to  the  ohmic  resist- 
ance of  the  wire,  is  8  per  cent., 
which  is  increased  by  the  self- 
induction  to  10  per  cent.  On  the 
extreme  ends  of  the  top  cross- 
arms  of  each  pole  line  are  strung 
galvanized  iron  wires,  which  are 
grounded  at  every  third  or  fourth 
pole. 

These  iron  wires,  together  with 
lightning     arresters,    placed  at 

each  end  of  the  transmission  lines,  give  a  complete  and 
safe  protection  from  all  lightning  storms.  So  perfect 
has  been  this  protection,  that  a  discharge  in  either  the 
generating  station  or  sub-station  is  practically  unknown. 

The  transmission  lines  enter  the  city  of  Quebec  in 
that  portion  known  as  St.  Rochs,  and  the  sub-station  is 
located  in  the  centre  of  the  industrial  district,  where 
power  is  needed  for  the  tanneries  and  shoe  factories  for 
which  the  city  is  noted.  The  sub-station  is  go  feet  long 
by  65  feet  wide,  and  is  two  storeys  high,  built  of  brick, 


with  a  stone  front.  The  building  consists  of  a  store- 
room on  the  second  floor,  the  offices  of  the  company  in 
the  front,  on  the  first  floor,  with  the  room  containing 
the  distributing  switchboard  immediately  in  the  rear. 
The  transformer  house  is  a  part  of  the  same  building, 
but  only  one  storey  high. 

The  transmission  lines  enter  the  sub-station  through 
the  cupola  to  the  high  potential  receiving  switchboard, 
which  contains  special  high-voltage  switches.  These 
switches  are  mounted  on  marble  and  are  fitted  with 
special  self-enclosing  boxes,  which  are  intended  to  cut  off" 
any  possible  arc  that  may  be  formed  on  opening  the 
5,000-volt  circuits. 

From  the  transmission  lines  the  current  of  the  gener- 
ators is  carried  to  the  step-down  transformers,  where 
the  electromotive-force  ot  transmission  is  transformed 
into  the  distributing  electromotive-force  of  2,000  volts. 
These  transformers  are  the  regular  indoor  type  of  the 
Stanley  Company,  and  are  arranged  on  a  rack,  in  two 
tiers,  five  wide  and  two  deep,  in  such  a  manner  that  the 
air  has  free  circulation,  or  that  they  may  be  artificially 
ventilated  if  it  be  so  desired.  They  are  of  50  K.W. 
capacity,  and  are  connected  in  pairs.  Each  is  wound 
for  a  primary  electromotive-force  of  2,500  volts,  and  a 
secondary  one  of  1,000  volts.  The  primaries  of  each 
pair  are  connected  in  series  for  receiving  5,000  volts, 
and  the  secondaries  in  series  for  delivering  2,000  volts 
to  the  distributing  system.  This  arrangement  gives  an 
additional  safeguard  by  lessening  the  voltage  on  any 
particular  coil,  and  in  case  of  a  burn-out  in  any  one 
transformer,  the  other  will  carry  the  load  for  a  time  un- 
til the  relay  transformer  can  be  cut  in.  The  insulation 
of  each  transformer  was  tested  with  10,000  volts.  The 
regulation  of  each  transformer  from  no  load  to  full  load 
is  about  I  per  cent.  The  average  efficiencies  of  the  en- 
tire transformer  equipment,  as  shown  by  the  shop  tests, 
are  : — 
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The  Generator  Switch-Board,  Montmorency  Power  House. 


Efficiency,  full  load,  97.8  per  cent. 
"  half  load,  97.9  per  cent. 
"        quarter  load,  97  percent. 

The  transformers  are  divided  into  two  sets  of  eight 
transformers  each,  with  a  relay  of  two  transformers 
which  can  be  cut  in  or  out  without  stopping  the  service. 
Three  secondary  distributing  circuits  are  carried  to  the 
distributing  board  in  the  next  room.  Provision  has 
been  made,  however,  for  two  more  circuits  of  the  same 
capacity. 
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The  current  from  the  secondaries  of  the  two  sets  of 
transformers  is  carried  to  the  bus  bars  of  the  distributing 
switchboard,  from  which  it  is  furnished  to  the  numerous 
city  circuits  for  light  and  power. 

The  generators  are  the  S.  K.  C.  inductor  type  of  two- 
phase  machines,  running  at  286  revolutions  per  minute. 
Each  generator  has  a  capacity,  at  5,700  effective  volts, 
of  100  amperes.  They  are  the  largest  inductor  ma- 
chines that  have  ever  been  built,  and  are  the  first  and 
only  practical  machines  that  have  ever  been  constructed 
for  such  a  high  initial  electromotive  force. 

The  armature  is  stationary,  consisting  of  two  sets  of 
laminated  iron  rings,  connected  by  steel  rods  four  inches 
in  diameter.  On  the  inner  surface  of  each  laminated 
armature  ring  are  fifty-six  grooves  for  receiving  the 
armature  coils.  The  weight  of  this  portion  of  the  ma- 
chinejis  42,580  pounds.  The  field  or  exciting  coil  is 
circular,  94  inches  in  diameter,  and  wound  on  two 
copper  bobbins,  each  4^  inches  wide,  with  a  copper 
strip  four  inches  wide  and  .026  inch  thick.  It  is  insu- 
lated between  the  layers  with  a  special  oil-cloth  which 
is  practically  indestructible  at  temperatures  under  i50°C. 

To  the  dynamo  builder  the  advantage  of  constructing 
a  field  coil  on  such  lines  is  very  apparent.  With  a  free 
circulation  of  air,  and  every  turn  of  the  winding  being, 
for  cooling  purposes, 
practically  in  contact 
with  the  moving  air, 
there  is  no  possibility  of 
overheating  in  any  por- 
tion of  the  coil.  The 
copper  bobbin,  absorbing 
all  discharges,  prevents 
any  excessive  rise  of  elec- 
tromotive-force on  the 
coil,  which  might  be 
caused  by  carelessly,  or, 
under  extreme  circum- 
stances, intentionally, 
opening  the  field  circuit 
under  full  charge. 

There  are,  in  all,  56 
armature  coils,  28  for  each  phase.  The  coils  are  small 
and  were  wound  in  a  lathe.  Each  coil  was  carefully 
insulated  to  stand  15,000  volts  before  placing  it  in  the 
armature.  The  insulation  of  the  completed  armature 
was  tested,  finally,  with  12,000  volts. 

The  inductor,  the  only  moving  portion  of  the  ma- 
chine, is  a  steel  casting,  43  inches  long,  and  84  inches 
in  diameter,  upon  the  periphery  of  which  are  two  sets 
of  polar  projections  of  iron  laminae,  fourteen  at  each 
end.  The  weight  of  the  inductor,  including  the  shaft, 
is  28,470  pounds.  The  net  weight  of  the  completed 
machine  is,  approximately,  100,000  pounds. 

In  the  operation  of  alternating  current  motors,  and 
also  of  transformers,  it  is  now  generally  recognized  as 
important  that  the  currents  and  magnetic  fluxes  should 
vary  sinusoidally,  for  the  more  nearly  such  a  condition 
is  approached,  the  less  are  the  losses  and  idle  currents. 
A  first  step  toward  obtaining  these  conditions  is  the 
making  of  the  impressed  electromotive-force  of  the 
generator  sinusoidal.  The  flux  between  a  field  pole  and 
the  opposite  iron  of  the  armature  distributes  itself,  so 
that  it  is,  at  every  point,  inversely  proportional  to  the 
reluctance  of  the  gap  at  that  point,  or  inversely  pro- 
portional to  the  distance  from  the  field  pole  to  the  arma- 
ture iron  ;  that  is,  the  electro-motive  force  at  any  in- 
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stant,  is  inversely  as  the  clearance.  In  order,  then,  to 
obtain  an  electromotive-force  following  the  sine  law,  the 
pole  faces  of  the  inductors  of  these  generators,  as  well 
as  the  pole  faces  of  the  inductors  of  all  gen- 
erators, manufactured  by  the  Stanley  Electric  Manufac- 
turing Company,  are  so  shaped  that  their  curvature 
may  be  expressed  by  a  formula  which  was  derived  by 
Mr.  Kelly,  of  the  Stanley  Company,  and  is  contained  in 
a  United  States  patent  issued  to  him. 

In  the  design  of  the  inductor  machine  it  has  been 
found  by  the  writer  than  any  deviation  from  this  law, 
or  the  use  of  any  other  than  a  sinusoidal  electromotive- 
force  has  resulted  in  increased  losses  in  transformers 
and  unsatisfactory  running  of  motors.  In  one  instance 
the  output  of  a  20  h.  p.  motor  was  reduced  25  per  cent, 
on  a  machine  with  a  distorted  wave,  and  the  conden- 
sers which  were  intended  to  balance  the  lagging  currents 
of  the  motor,  were  absolutely  useless  for  that  purpose. 

A  novel  feature  has  been  introduced  for  the  first  time 
in  these  generators.  The  entire  distributing  system  has 
been  arranged  to  be  run  in  parallel,  and,  in  order  to  do 
this  the  generators  must  be  kept  in  phase.  There  are 
some  objections,  however  to  paralleling  5,000  volt  ma- 
chines through  their  principal  circuits — also  do  difficul- 
ties occur  in  paralleling  long  transmission  lines.  A  de- 
fect arising  in  any  wire  of 
one  line,  such  as  a 
ground  or  leak,  affects  all 
the  wires  in  all  the  lines, 
so  that  if  at  any  other 
point  another  ground 
occurs,  the  generators 
between  the  two  ground- 
ed points  are  all  short 
circuited.  To  overcome 
this  difficulty,  the  mains 
from  the  different  ma- 
chines are  kept  separate 
and  the  secondaries  of  the 
step-down  transformers 
are  connected  in  parallel 
with  the  supply  mains. 
In  consequence,  unless  the  line  from  one  generator 
has  two  weak  points,  there  is  no  leakage,  and,  at  any 
rate,  the  leakage  due  to  two  weak  points  can  affect 
directly  only  one  generator.  In  order  to  keep  the 
generators  in  phase  under  these  conditions,  a  separate 
and  distinct  synchronising  winding  gives  an  electro- 
motive-force of  120  volts  and  has  a  synchronising  capa- 
city of  about  100  K.  W.  This,  together  with  the  eff"ect 
that  can  be  obtained  through  the  paralled  secondaries 
of  the  step-down  transformers  is  sufficient  to  give  per- 
fect parallel  running.  The  load  can  be  readily  shifted 
from  one  generator  to  the  other  by  varying  the  quantity 
of  water  supplied  to  the  turbines. 

The  exciters  are  two  slow  speed,  direct  current  ma- 
chines of  12  K.  W.  capacity,  each  of  sufficient  capacity 
to  excite  the  fields  of  the  three  alternators. 

Some  of  the  electrical  data  of  these  machines 
are  interesting,  as  showing  the  improvement  in 
dynamo  design  and  the  possibilities  of  the  inductor 
type  of  machine.  From  the  shop  tests  we  have  the 
following  : — 

Maximum  loss  in  field,  4000  watts. 

Loss  in  armature  iron,  i 

II      r  •  J    ■  J       r  20,000  " 

iriction  and  wnidage  J 

"      armature  copper  7000  " 
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From  these  we  calculate  the  efficiencies  : — 

Full  load,  95.1  per  cent. 
Half  load,  92.3  per  cent. 
Quarter  load,  87     per  cent. 

The  rise  of  temperature  after  a  run  of  twenty-four 
hours,  with  full  load,  is  as  follows  : 

Field  coil,  12°  C. 

Armature  iron,  21°  C. 
Inductor  iron,  7°  C. 
Armature  coils,  26°  C. 
Bearing's,  21°  C. 

-  The  regulation,  that  is,  the  variation  of  the  electro- 
motive force  from  no  load  to  full  load,  with  same  speed 
and  same  field  excitation,  was  3)^  per  cent.  With  full 
load  on  one  phase  and  no  load  on  the  other,  the  percen- 
tage difference  of  electromotive  force  was  31^  per  cent. 

The  design  of  the  switchboards  and  the  general 
features  of  their  construction  can  be  best  understood  by 
reference  to  the  illustrations  on  pages  13  and  14.  Both 
the  generator  and  distributing  switchboards  are  built  of 
marble,  supported  upon  wooden  frames,  and  the  panel 
method  of  construction  is  followed  throughout.  Each 
slab  of  marble  was  tested  for  metallic  streaks,  with  a 
pressure  of  12,000  volts. 

The  generator  board  consists  of  three  sections,  of 
three  panels  each.  The  lower  panel  of  the  left-hand 
,  section  carries  the  two  rheostats  for  controlling  the 
fields  of  two  of  the  generators.  They  are  mounted  on 
the  back  of  the  board,  and  only  the  handles  and  the 
heads  of  the  supporting  bolts  show.  The  middle  panel 
carries  four  machine  switches  with  self-closing  arc  cut- 
offs, two  for  each  generator,  and  one  of  these  for  each 
phase.  These  connect  directly  to  two  of  the  four-wire 
transmission  lines. 

It  is  never  intended  to  open  these  switches  under 
load,  except  in  the  case  of  great  emergency,  when  the 
automatic  cut-offs  will  take  care  of  any  discharge  from 
the  line,  or  any  tendency  to  arc.  When  a  generator  is 
to  be  taken  out  of  work,  the  load,  if  it  is  running  in 
parallel  with  another,  is  shifted  to  the  other  by  gradually 
cutting  off  the  supply  of  water  to  its  turbine  ;  after  that, 
the  switch  can  be  opened  without  difficulty.  If  the 
generators  are  running  independently,  the  load  is  first 
transferred  at  the  sub-station  before  opening  the  switch. 

The  upper  panel  contains  four  ammeters,  two  for 
each  transmission  line,  and  four  voltmeters,  with  high- 
potential  station  voltmeter  transformers  placed  directly 
at  the  back.  The  right-hand  section  is  exactly  the 
same  as  the  left,  with  the  exception  that  it  is,  at  present, 
equipped  for  only  one  generator  and  transmission  cir- 
cuit. 

The  lower  panel  of  the  middle  section  carries  three 
four-pole,  single-throw  switches  for  connecting  the  syn- 
chronising windings  of  the  generators  in  parallel.  The 
synchronising  lamps  are  shown  just  above. 

The  middle  panel  is  the  exciter  panel,  carrying  the 
necessary  switches  for  paralleling  the  two  exciters,  and 
for  charging  the  field  of  any  generator  from  any  exciter 
if  the  exciters  are  running  independently. 

The  upper  panel  contains  three  direct-current  ammet- 
ers for  the  fields  of  the  generators,  and  also  four  alter- 
nating current  voltmeters,  with  voltmeter  transformer 
at  the  back,  connecting  to  the  2,000-volt  potential  lines 
which  return  from  the  sub-station. 

The  distributing  board  was  originally  designed  for 
parallel  running  only,  but  it  was  afterwards  learned  that 
on  .rare  occasions  ice  accumulates  in  the  turbine  feed 
pipes,  which  affects  the  speed  of  the  wheels  and  makes 
parallel  running  an  impossibility.     In  consequence,  the 
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original  design  was  changed  to  permit  either  indepen- 
dent or  parallel  running  of  the  generators.  The  two 
sections  on  the  left  of  the  board  are  organized  for  light- 
ing alone,  and  to  permit  the  transfer  of  any  two-wire 
circuit  upon  any  of  the  possible  four  sets  of  step-down 
transformers.  This  is  accomplished  by  a  series  of  three 
double-throw,  double-pole  switches.  At  the  extreme 
top  of  this  section  are  the  automatic  circuit-breakers. 
The  two  sections  on  the  right  of  the  board  are  organised 
for  light  and  power,  and  differ  from  those  on  the  left 
only  in  that  the  four-pole  double-throw  switches  are 
substituted  for  the  two-pole  double-throw. 

The  two  centre  sections  are  the  same  in  design.  The 
upper  panels  contain  the  voltmeters  and  ammeters  for 
the  various  circuits.  The  middle  panels  carry  four-pole 
double-throw  switches,  and  are  connected  to  the  second- 
aries of  the  step-down  transformers  in  such  a  manner 
that,  if  the  switches  are  thrown  up,  three  sets  of  two- 
phase  secondaries  are  connected  to  three  separate  sets 
of  bus  bars  ;  if  they  are  thrown  down,  all  the  secondaries 
of  each  phase  are  connected  in  parallel.  The  lower 
panel  carries  the  ground  detectors  of  the  ordinary  trans- 
forming type.  The  whole  switchboard  is  26  feet  long 
and  1 1  feet  high. 

All  the  motors  now  in  use  by  the  Montmorency 
Electric  Power  Company  are  the  S.  K.  C.  induction 
motors.  These  motors  were  described  by  Dr.  Bell  in 
the  January  number  of  this  magazine.  They  vary  in 
size  from  one  horse-power  to  30  horse-power,  and  do  all 
kinds  of  work,  running  the  tools  of  carpenter  and  ma- 
chine shops,  driving  the  saws  and  wood-planers  of  plan- 
ing mills,  and  handling  the  freight  elevators  in  various 
mills  and  in  wholesale  warehouses  with  perfect  satisfac- 
tion. It  is  now  well  understood  that  the  magnetizing 
current  of  an  induction  motor  lags  behind  the  applied 
electromotive-force,  and  that  a  lagging  current  in  prac- 
tice involves  considerable  loss  and  expense,  by  necessi- 
tating the  use  of  larger  conductors  and  generating  ap- 
paratus, while  it  seriously  interferes  with  the  proper 
regulation  of  the  generators,  and  increases  the  normal 
drop  of  the  line. 

In  the  S.  K.  C.  motor  the  magnetising  current  is  fur- 
nished by  condensers  ;  the  motor  then  takes  current  in 
proportion  to  the  load.  Two  condensers  are  connected 
in  multiple  with  the  fields  of  the  motor,  and  each  has  a 
capacity  in  amperes  at  the  working  voltage  practically 
equal  to  the  no-load  current  of  each  field  of  the  motor. 
If  there  is  no  distortion  of  the  current  wave,  the  appar- 
ent energy  taken  by  an  induction  motor  with  condensers 
is  equal  to  the  real  energy. 

An  interesting  example  of  the  value  of  condensers  on 
induction  motors  is  shown  in  a  small  plant  in  New  Eng- 
land. The  generator  was  a  6o-ampere  two-phase  ma- 
chine, manufactured  by  one  of  the  larger  electrical  com- 
panies, and  was  furnishing  power  to  a  number  of  small 
induction  motors.  The  motors  were  doing  all  kinds  of 
general  factory  work  and  running  ten  hours  a  day.  The 
average  load  on  the  motors  was  about  one-quarter  of 
their  maximum.  The  amount  of  current  furnished  by 
the  generator  to  the  motors  was  52  amperes  at  1,152 
volts.    The  power  factor  was  0.505. 

When  the  motors  were  supplied  with  condensers,  the 
current  was  reduced  to  28  amperes  at  1,150  volts,  and 
the  power  factor  was  increased  to  0.863.  The  reason 
that  the  power  factor  was  not  increased  to  unity  was 
the  existence  of  harmonics  in  the  curve  of  the  electro- 
motive-force of  the  particular  machine  in  use. 

As  to  the  commercial  efficiency  obtained  in  this  plant, 
it  is  interesting  to  note  that,  with  the  generator  working 
at  full  load,  for  every  100  K.  W.  of  energy  delivered  to 
the  pulley  of  the  generator,  95.1  K.  W.  are  delivered  to 
the  line  at  the  generating  station  ;  871^  K.  W.  are  de- 
livered to  the  terminal  of  the  step-down  transformers, 
and  86  K.W.  are  delivered  to  the  distributing  mains  of 
the  sub-station. — Cassiers'  Magazine. 
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AN  ELECTRIC  SELF-LOADING  CAR. 

Mr.  a.  Jackson  Reynolds,  of  Montreal,  has  patented 
an  electric  self-loading"  car  for  street  cleaning  purposes 
which  is  claimed  to  possess  great  mechanical  ingenuity, 
and  which  promises  to  result  in  a  large  saving  in  the 
cost  of  cleaning  city  streets.  The  first  car  manufactured 
under  his  patents  was  turned  out  of  the  Rathbun  Com- 
pany's works  at  Deseronto  a  fortnight  ago,  and  is 
shown  in  the  accompanying  illustration. 

The  system  of  cleaning  is  as  follows  :  About  one- 
third  of  the  surface  of  the  street  is  swept  from  the  curb 
inwardly  towards  the  railway  tracks  by  the  ordinary 
horse  sweepers,  driven  in  the  opposite  direction  from 
the  usual  way  of  sweeping  from  the  centre  to  the  out- 
side.    The  refuse  is  then  taken  up  by  the  self-loading 


instantly  at  any  point  desired.  The  brushes,  steel  cas- 
ings, and  rubber  aprons  are  .so  constructed  as  to  work 
in  either  direction  automatically.  The  cars  are  driven 
preferably  by  a  stationary  motor  placed  directly  over 
the  brushes  on  the  operating  platform  of  the  car,  the 
brush  being  operated  from  a  counter-shaft  by  sprocket 
wheels  and  chain. 

The  brush,  which  has  been  specially  manufactured  for 
the  purpose,  makes  five  revolutions  to  each  one  of  a  car 
wheel.  It  works  much  on  the  same  principle  as  a  car- 
pet sweeper,  and  will  throw  the  dust  a  distance  of 
twenty-five  feet.  Its  capacity  is  about  twenty-eight 
car  loads.  The  broom,  which  is  fastened  to  solid  heavy 
axles,  is  so  arranged  that  it  always  fills  the  case  in 
which  it  is  contained,  a  simple  but   ingenious  device 


car  at  any  desired  speed  and  conveyed  to  the  desired 
location. 

The  car  shown  herewith  is  22  feet  in  length,  8  feet 
wide  and  9}^  feet  high,  very  compactly  and  strongly 
built  in  every  section.  It  is  fitted  with  all  the  appliances 
for  electricity  common  to  a  regular  trolley  car.  Con- 
trary to  general  use  the  brakes,  motors,  etc.,  are  all 
situated  above  the  wheels  and  axles  so  as  not  to  impede 
the  full  action  of  the  brush.  The  operating  platform  on 
which  the  persons  stand  while  directing  the  motion  of  the 
car  and  broom  is  8x5  feet,  and  so  placed  as  to  protect 
them  from  being  touched  by  the  dust  thrown  from  the 
revolving  brush  or  broom. 

The  results  are  accomplished  mainly  by  placing  a 
large  rotary  brush  across  the  centre  of  a  moving  car, 
aid  brushes  being  covered  with  steel  casings,  with 
proper  outlets  for  discharging  the  sweepings  into  the 
body  of  the  car,  and  covering  the  brushes  with  said  steel 
plates,  having  rubber  aprons  fitting  the  pavements. 
The  high  speed  of  the  brush  forms  a  powerful  suction, 
which  takes  up  all  the  itemized  matter  and  deposits  it 
over  the  brush  into  the  body  of  the  car,  which  is  pro- 
vided with  pivoted  dump  floors  for  dropping  the  load 


changing  the  size  of  the  latter  to  suit  the  changes  made 
by  the  wear  of  material.  The  broom  acts  as  well  one 
way  as  another,  steel  deflectors  being  so  arranged  that 
it  can  be  run  backward  without  any  change  of  machinery 
or  even  without  touching  it.  By  a  change  of  the  trolley 
the  action  may  be  reversed  instantly  so  as  to  throw  the 
dust  one  way  or  the  other  as  may  be  desired.  The 
broom  may  be  extended  so  as  to  cover  the  whole  street 
outside  the  car-track  if  necessary.  For  removing  snow 
in  winter  the  car  may  be  constructed  as  long  or  wide  as 
may  be  required.  The  car  may  be  unloaded  in  thirty 
seconds,  one  man  doing  the  whole  work  by  manipulating 
a  lever. 

The  cost  of  operating  this  electric  sweeper  is  claimed 
to  be  about  $3.00  per  mile.  The  side  sweeping  by  horse 
machines  can  be  done  for  $1.50  per  mile,  which  makes 
the  total  cost  $4.50  per  mile.  From  $15  to  $25  per 
mile  is  now  paid  by  cities  for  the  same  work. 

The  price  of  cars  will  be  $1,000,  with  a  royalty  of  one 
dollar  per  mile  for  all  streets  cleaned. 

The  inventor,  Mr.  Reynolds,  now  of  Montreal,  but 
formerly  of  Worcester,  Mass.,  has  had  an  experience  of 
thirty-five  years  in  the  design   and    construction  ot 
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mechanical  apparatus,  having  spent  four  years  with  the 
best  engineers  of  Paris,  London,  Vienna,  and  other 
foreign  cities.  He  is  also  the  inventor  of  several  other 
devices  for  which  patents  have  been  granted  in  Canada 
and  the  United  States. 

Mr.  Jackson  informs  us  that  he  has  already  entered 
into  agreement  with  Ontario  parties  for  the  exclusive 
use  of  his  cars  in  this  province,  for  which  privilege  the 
consideration  of  $45,000  is  to  be  paid. 


SPARKS. 

The  directors  of  the  London  Street  Railway  Company  have 
authorized  the  issue  of  a  larger  amount  of  stock. 

Work  has  been  commenced  on  new  car  sheds  for  the  London 
Street  Railway  Company,  to  cost  $7,000. 

Work  on  the  Hull  and  Aylmer  road  is  progressing-  favorably. 
The  first  four  cars  will  shortly  be  shipped  from  Peterborough. 

During  the  year  1895  the  Niagara  Falls  Park  &  River  Railway 
carried  499,015  passengers.  The  receipts  were  $65,784,  and  co.=t 
of  operation  $40,630. 

The  Hull  Electric  Co.'s  power  house  at  Dechenes  is  completed, 
while  the  car  shed,  of  stone,  will  be  finished  in  a  few  days.  Cars 
will  be  running  before  the  ist  of  July. 

The  Petrolia  Electric  Light  &  Power  Co.  are  installing  a  direct 
current  Canadian  General  Electric  Co.  power  plant  for  pumping 
some  oil  wells  near  their  power  house. 

The  Gananoque  Electric  Light  &  Power  Co.  have  increased 
their  three  wire  incandescent  plant  by  ordering  two  600  light 
machines  from  the  Canadian  General  Electric  Co. 

The  Consolidated  Railway  and  Light  Co.,  of  Vancouver,  have 
ordered  two  additional  open  cars  from  the  Canadian  General 
Electric  Co.  The  equipments  will  be  of  the  standard  C.  G.  E.  800 
type. 

C.  G.  T.  Clark,  superintendent  of  the  e'ectric  lighting  station 
at  Niagara  Falls,  Ont.,  recently  had  a  narrow  escape  from  death 
at  Tonawanda  by  coming  in  contact  with  a  trolley  while  riding  a 
bicycle. 

Markdale,  Ont.  is  to  have  incandescent  light.  Power  will  be 
obtained  from  a  water  power  about  one  mile  out  of  town.  The 
contract  for  the  plant  has  been  closed  with  the  Canadian  General 
Electric  Co. 

The  London  Street  Ry.  Co.  have  placed  an  order  for  12 
additional  C.  G.  E.  800  motors  with  the  Canadian  General  Elec- 
tric Co.  This  will  make  60  motors  of  this  type  operating  on  the 
London  road. 

The  ratepayers  of  Sherbrooke,  Que.,  have  sanctioned  the  con- 
struction of  an  electric  railway  along  the  streets  of  the  town. 
Work  will  therefore  be  commenced  at  once,  and  the  park  line 
completed  by  fall. 

Mr.  C.  A.  Cunningham  has  entered  an  action  in  the  courts 
against  the  Royal  Electric  Company,  claiming  $10,000  for  the 
loss  of  one  of  his  eyes.  The  plaintiff  met  with  the  accident  while 
in  the  employ  of  the  Company. 

The  town  of  Listowel,  Ont.,  has  under  consideration  the  ques- 
tion of  installing  an  electric  light  plant.  A  committee  of  the  Town 
Council  has  recommended  that  an  electrical  engineer  be  engaged 
to  report  on  the  cost  thereof. 

The  earnings  of  the  Montreal  Street  Railway  Co.,  for  seven 
months  ending  30th  April  last,  are  $661,543.86,  against  $545,- 
864.94  fo""  the  same  period  last  year,  an  increase  of  $115,678.92, 
giving  an  increase  in  the  average  daily  earnings  of  $543. 10. 

An  electric  railway  company  is  applying  for  incorporation  to 
operate  in  the  city  of  Charlottetown,  P.  E.  L  The  city  council 
has  granted  the  company  permission  to  operate  cars  on  Sunday, 
which  step  is  strongly  opposed  by  the  Ministerial  Association. 

The  Hamilton,  Chedoke  &  Ancaster  Railway  Co.,  who  pro- 
pose building  a  trolley  line  to  run  in  connection  with  the  street 
car  system  from  Hamilton  to  Alberton,  have  requested  a  bonus  of 
$15,000  when  the  line  reaches  Ancaster,  and  the  same  amount 
when  completed. 

The  date  limit  for  the  commencement  of  the  electric  railway  at 
Quebec  has  expired,  which  involves  the  forfeiture  of  $10,000.  It 
is  probable,  however,  that  the  City  Council  will  grant  an  extension 
of  time,  Mr.  Beemer  having  given  assurances  that  the  work  will 
shortly  be  proceeded  with. 

The  Port  Dalhousie,  St.  Catharines  &  Thorold  Ry.  Co.  have 
recently  rebuilt  their  overhead  line  changing  from  the  old  Van 
Depoele  over-running  system  to  the  standard  under-running 
trolley.  Additional  motors  pf  the  C.  G.  E.  1200  type  have  also 
been  purchased  from  the  Canadian  General  Electric  Co. 

The  work  of  constructing  the  new  electric  street  railway  system 
at  Moncton,  N.  B.,  is  proceeding  rapidly.  The  Canadian  General 
Electric  Company  have  the  contract  for  the  apparatus,  which 
includes  a  100  k.  w.  generator  and  two  double  motors  C.G.E.  800 
equipments.    The  road  is  to  be  in  operation  by  the  ist  of  July. 

Work  has  been  commenced  on  the  electric  street  railway  at 
Sarnia,  Ont.  It  is  the  intention  of  the  company  to  have  one  of 
the  finest  systems  in  Canada.  The  road  will  extend  from  Sarnia 
to  Point  Edward,  and  then  to  Weesbeach,  a  summer  resort  on  the 
shore  of  Lake  Huron.  The  city  gave  the  company  a  bonus  of 
$10,000. 

The  cars  of  the  Westminster  and  Vancouver  Electric  Tramway 


Company  have  been  improved  and  remodelled,  under  the  superin 
tendence  of  Mr.  P.  M.  Smith,  the  efficient  manager  of  the  road. 
The  new  Bessemer  Sheet  Steel  Headlight,  made  by  the  United 
States  Headlight  Co.  for  the  patentees,  has  also  been  obtained. 
This  is  said  to  be  the  most  improved  headlight  obtainable. 

Sol.  Stacey,  who  recently  purchased  the  street  railway  fran- 
chise of  St.  Thomas,  Ont.,  has  made  a  formal  proposition  to  light 
the  city  with  2,000  candle  power  lights  and  electrify  the  railway 
system.  The  price  asked  from  the  city  is  $10,000  for  the  first 
three  years,  $9,000  for  the  second  three  years,  and  $8,500  for  the 
following  four  years,  the  city  to  have  the  option  of  purchasing  the 
plant  at  the  end  of  that  time. 

At  a  recent  meeting  of  the  provisional  directors  of  the  Chatham 
City  and  Suburban  Railway  Company,  of  Chatham,  Ont.,  there 
were  present  Messrs.  John  Mercer,  G.  P.  Sholfield,  Manson 
Campbell,  John  A.  Walker,  Fred  Stone,  Wm.  Douglas,  Q.  C, 
and  Geo.  C.  Rankin,  London.  Mr.  Walker  was  appointed  chair- 
man of  the  Provisional  Board,  and  Mr.  Wm.  Douglas,  Q.  C, 
secretary.    It  was  decided  to  at  once  open  a  stock  book. 

Work  has  been  commenced  on  the  power  house  for  the  Hamil- 
ton Radial  Railway  Company  at  Burlington.  It  will  be  of  brick, 
53  feet  by  100  feet,  and  will  contain  three  boilers  and  two  engines, 
each  of  250  horse  power.  The  chimney  will  be  14  feet  in  diameter 
at  its  base  and  108  feet  in  height.  Space  will  be  left  for  additional 
engines  and  boilers  should  they  be  required.  An  effort  will  be 
made  to  put  the  line  in  operation  by  Dominion  Day. 

An  exchange  says  that  the  enterprise  of  organizing  a  company 
to  build  an  electric  railway  for  Port  Hope  promises  to  develop 
into  a  definite  scheme.  Plans  have  beeen  prepared  which  demon- 
strate that  for  a  comparatively  small  expenditure  an  electric  rail- 
way could  be  opened  between  Port  Hope  and  Pontypool,  thus 
connecting  with  the  C.  P.  R.,  and  extending  a  mail  service  to 
Kendall,  Orono,  Osaca  and  other  places  which  are  at  present 
reached  only  by  stage. 

Dr.  Oille,  President  of  the  Niagara  Central  Railway  Company  ; 
Aid.  J.  S.  Campbell  and  J.  C.  Rykert,  of  St.  Catharines,  and  Mr. 
William  McGill,  of  Thorold,  recently  waited  on  the  Dominion 
Government  requesting  that  the  subsidy  of  $100,000  standing  to 
the  credit  of  the  road  to  Hamilton  be  diverted  so  that  $40,000  of 
it  might  be  applied  to  the  improvement  of  the  existing  roadbed 
and  $60,000  subsequently  to  an  electric  system  connecting  with 
the  Toronto,  Hamilton  &  Buffalo  Railway. 

The  shareholders  of  the  Moncton  Street  Railway,  Heat  and 
Power  Company  have  elected  directors  as  follows  :  J.  L.  Harris, 
president  ;  J.  W.  Y.  Smith,  vice-president  ;  R.  A.  Borden,  secre- 
tary-treasurer ;  F.  W.  Summer,  E.  C.  Cole,  J.  C.  Robertson,  F. 
A.  West,  and  Aid.  Girvan.  It  has  been  decided  to  proceed  at 
once  with  the  construction  of  the  road,  and  it  is  expected  to  have 
cars  running  in  about  two  months.  Slock  to  the  amount  of 
$50,000  has  been  subscribed.  The  power  house  will  be  erected 
at  the  wharf  siding  at  the  foot  of  King  street. 

The  Montreal  Street  Railway  Company  are  again  making 
extensive  additions  to  their  power  plant.  An  order  has  been 
given  to  the  Canadian  General  Electric  Co.  for  a  1,500  kilowatt 
generator  which  will  be  coupled  direct  to  a  3,000  horse-power 
Laurie  engine.  This  immense  unit,  in  which  the  weight  of  the 
generator  alone  will  be  nearly  100  tons,  is  similar  in  style  to  the 
direct-connected  units  supplied  to  the  Toronto  and  Winnipeg 
Street  Railway  Companies.  With  the  addition  of  the  new 
machine,  the  capacity  of  the  generator  in  the  Montreal  Railway 
Company's  power  house  will  exceed  8,000  horse  power. 

The  incorporation  is  announced  of  the  Cornwall  Electric  Street 
Railway  Company,  with  a  capital  stock  of  $150,000,  the  company 
being  formed  of  H.  R.  Hooper,  C.  E.,  D.  A.  Starr,  F.  N.  Seddall 
and  Mrs.  Hooper,  of  Montreal,  and  W.  R.  Hitchcock,  of  Corn- 
wall. At  a  recent  meeting  of  the  company,  officers  were  elected 
as  follows  :  H.  Ross  Hooper,  president  ;  D.  A.  Starr,  vice-presi- 
dent and  managing  director  ;  F.  N.  Seddall,  secretary  and  treas- 
urer. The  construction  of  the  railway  has  been  commenced,  and 
a  portion  of  it  will  shortly  be  in  operation.  The  cars  are  being 
built  by  the  Rathbun  Co.,  and  the  machinery  by  the  Canadian 
General  Electric  Co.  A  powerful  120  horse-power  electric  loco- 
motive will  be  used  to  haul  freight,  which  will  be  one  of  the 
principal  sources  of  revenue.  A  brick  power  house,  72  x  30  ft.,  is 
being  built  on  Water  street  near  the  canal. 

The  annual  general  meeting  of  the  shareholders  of  the  Ottawa 
Electric  Company  was  held  at  the  company's  office,  corner 
Sparks  and  Elgin  street,  on  the  1st  inst.  The  report  of  the  presi- 
dent and  directors  for  the  year  ending  April  30th  was  presented, 
showing  a  gross  revenue  of  $153,788.66,  being  a  very  satisfactory 
increase  over  the  previous  year.  A  dividend  of  eight  per  cent, 
was  declared.  The  total  number  of  incandescent  lights  installed 
is  53,331,  an  increase  of  about  5,000  during  the  year.  The  num- 
ber of  arc  lights  497,  motors  81,  heaters  119.  During  the  year 
considerable  advance  was  made  in  the  construction  of  a  new 
switchboard  under  the  direction  of  the  general  superintendent, 
Mr.  A.  A.  Dion,  which  will  result  in  a  complete  unification  of  the 
company's  lines,  so  that  the  whole  system  may  be  controlled  from 
the  central  lighting  and  power  station.  A  vote  of  thanks  was 
unanimously  accorded  the  president  and  directors,  and  upon 
motion  the  board  was  re-elected  as  follows  :  Hon.  Francis 
Clemow,  Hon.  E.  H.  Bronson,  Geo.  P.  Brophy,  T.  Ahearn,  J.  W. 
McRae,  Wm.  Scott,  C.  Berkeley  Powell,  D.  Murphy  and  Geo.  H. 
Perley.  At  a  subsequent  meeting  of  the  directors  the  following 
officers  were  re-elected  :  T.  Ahearn,  president  and  general  man- 
ager ;  Hon.  E.  H.  Bronson,  vice-president  ;  D.  R.  Street,  secre- 
tary-treasurer ;  A.  A.  Dion,  general  superintendent  ;  Redmond 
Quain  and  A.  Bayly,  auditors. 
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SPARKS. 

y    "  Is  your  (own  lig-hled  by  electricity  now?" 

"Yes,  but  only  when  there's  a  thunderstorm." — Lustijfe  Blatter. 

The  Citizens'  Light,  Heat  and  Power  Co.  of  St.  Catharines, 
Ont.,  has  been  incorporated  with  a  capital  stock  of  $40,000,  in 
$50  shares. 

Dr.  Corbett,  of  Port  Hope,  is  increasing  the  depth  of  his  race- 
way with  a  view  of  obtaining  power  for  an  additional  75  kilowatt 
monocyclic  alternator. 

This  X  ray  business  has  gone  far  enough.  A  New  York 
physician  says  that  by  using  the  new  ray  he  has  "found  the 
stereytococcus  erysipelatosus  proliferating  in  the  interspaces  of 
the  connective  tissue."    Think  of  that  !— Exchange. 

Mr.  John  Goodwin,  an  employee  of  the  Ottawa  Electric  Com- 
pany, has  invented  a  cleat  intended  for  tightening  any  wire,  rope 
or  cord  that  may  be  strung  from  one  place  to  another,  which,  it 
is  said  will  be  especially  useful  in  electric  wiring.  A  patent  has 
been  secured,  and  the  article  is  being  manufactured  in  porcelain 
at  the  shops  of  the  Ottawa  Carbon  and  Porcelain  Company. 

The  three-phase  plant  at  Trenton  was  started  up  recently,  and 
a  regular  service  will  shortly  be  supplied  to  the  town  of  Trenton. 
The  line  to  Belleville;  13  miles  distant,  is  practically  completed, 
and  will  be  ready  for  occupation  in  a  short  time.  The  first  motor 
used  in  Belleville  will  be  a  75  kilowatt  synchronous  motor  of  the 
Canadian  General  Electric  Co.'s  standard  type  from  which  power 
will  be  supplied  to  operate  the  arc  machines. 


The  amalgamation  has  hern  l  onsuinuiali  d  of  all  the  important 
electric  heating  companies  in  the  L'nited  Stales,  including  the 
Western  Electric  Heating  C()m]>atiy,  St.  I'aul,  Minn.;  thi;  Ccmtral 
Electric  Heating  Company,  New  York  ;  the  Ni'w  ICngland  Elec- 
tric Heating  Company,  the  Burton  Electric  Company,  Richmond, 
Va.  ;  The  Carpenter  Electric  Heating  Manufacturing  Company, 
St.  Paul,  Minn.  ;  the  Dewy  Electric  Ileating  Company,  Syracuse, 
N.  Y. ;  the  Rich  Electric  Healing  Company,  Mt.  Vernon,  N.  Y., 
as  well  as  several  others,  which  have  not  been  active  in  the  busi- 
ness for  some  time,  but  which  owned  vahi.-ible  patents.  The 
manufacturing  will  be  concentrated  ;it  Cambridgeporl .  J.  Y. 
Ayer,  ex-President  of  the  National  Electric  Eight  Association,  is 
the  general  manager.    The  capital  stock  is  $10,000,000. 

A  German  expert,  after  a  careful  estimate,  has  announced  that 
the  total  length  of  telegraph  lines  in  the  world  is  1,062,700  miles, 
of  which  America  has  545,600  miles  ;  Europe,  280,700;  Asia,  67,- 
400;  Africa,  21,500,  and  Australia,  47,500  miles.  The  L'nited 
States  has  a  greater  length  than  any  other  country,  403,900  miles, 
and  Russia  comes  next,  although  European  Russia  has  only 
81,000  miles.  The  other  countries  follow  in  this  order:  Germany, 
France,  Austria-Hungary,  British  India,  Mexico,  the  United 
Kingdom,  Canada,  Italy,  Turkey,  the  Argentine  Republic,  Spain 
and  Chile.  In  point  of  proportion,  liowever,  Belgiuin  leads,  with 
409  miles  of  wire  for  every  1,000  square  miles  of  territory  ;  Ger- 
many comes  next  with  350  miles  ;  Holland  is  only  slightly  behind 
Germany,  and  the  United  Kingdom  has  280  miles  of  telegraph  for 
every  1,000  miles  of  country. 


SECOND-HAND 
ALTEKNATORS 
FOR  SALE 

We  have  or  sale  several  second- 
hand alternators  which  we  have 
taken  in  exchange  for  a  larger  ma- 
chine, and  which  we  are  offering  at 
low  figures.  These  machines  have 
exciters  and  switchboard  apparatus 
and  are  ready  for  immediate  service. 
For  particulars  apply 

AHEARN  &  SOPER 
Ottawa,  Ont. 


Telephones 


THE  . 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
liave  uncoveredBoilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  &  ASBESTOS  CO. 


Dealers  in  Pipe  and  Boiler  Covenngs, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec- 
trician of  the  Royal 
Electric  Co. 


Electrical  Supplies 
of  all  Description.s. 


I^orrespondence 
Solicited  


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Arc  a  Specialty 

Dynamos  and  Motors  Repaired 


IIVISION 


ILLUMlNf\TE,D  DIflU . . . . 
STATION  INSTRUMENTS 


These  instruments  are  based  upon  the  same  general  prin- 
ciple and  are  just  as  accurate  as  our  regular  Standard  Portable 
Direct  Current  Voltmeters  and  Ammeters,  but  are  much  larger, 
and  the  working  parts  are  enclosed  in  a  neatly  designed  dust- 
proof  cast-iron  case  which  effectually  shields  the  instruments 
from  disturbing  influences  of  external  magnetic  fields. 


Sold  Outright. 
. .  No  Exorbitant 
Royalties.  .  .  . 

Ojily  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  : 


Joiin  Siarr,  Son  s  60. 

'  •  [Limited. 

2,4,6  DUKE  ST.,  COR.  WATER,  Halifax,  N.S. 


1 14-120  William  St. 


NEWARK,  N.J.,  U.S.A. 


"Little  Giant"  Electrical  Turbine 


Specially  Adapted  for  Electric  Work. 


Highest  efficiency  at  partial  gate  opening. 
Steadiness  of  motion.    Easilv  operated. 
Sensitive  to  the  action  of  a  governor. 
No  end  thrust  on  wheel  shaft. 


Descriptive  CiiPcular  Sent  on  Application 


Estimates  furnished  for  complete  power  plants. 
Machine  dressed  gearing  a  specialty. 


CORRES:E>OISriDE]SrCE  solioiteod 


J.  G.  WILSON  &  GO. 


GLENORA,  ONT. 


253  Little  Giants  sold  to  the  Canadian  Government. 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000,00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,  - 


TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS; 


1802  Notre  Dame  St. 
138  Hoilis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


We  are  the  largest  manufacturers  in  the  British  Empire  of  Standard 
Electrical  Apparatus  for 


XjIGj-HZTIIsrGh 

DvniDsriD^Gi- 
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CANADIAN  GENERAL  ELECTRIC  CO 

(LIMITED) 


Railway  Apparatus 

We  invite  attention  to  the  commanding-  position  the  Company  has 
attained  in  the  Electric  Railway  field. 

Our  Apparatus  is  now  in  use  on  almost,  without  exception,  every  independent  road  in  the 
Dominion,  and  the  fact  that  we  have  been  awarded  practically  all  the  contracts  placed  during^  the. 
past  -year  for  equipment  either  for  new  or  existing  roads,  is  the  strongest  possible  testimonial 
both  as  to  the  superiority  of  the  Apparatus  itself,  and  the  fair  and  liberal  basis  on  which  the 
business  of  the  Company  is  conducted.  Amongst  the  roads  from  which  orders  for  appa,ratus  have 
recently  been  received  may  be  mentioned  the  followmg  : 

Hull  &  Aylmer  Electric  Ry.  Co.  Vancouver  &  Westminster  Tramway  Co. 

Moncton  Electric  Street  Railway,  Heat  &  City  and  Suburban  Street  Ry. 

Power  Co.  Guelph  Electric  Street  Ry. 

Hamilton  Radial  Electric  Ry.  Co.  Berlin  &  Waterloo  Street  Ry. 

Cornwall  Electric  Street  Ry.  Port  Dalhousie,  St.  Catharines  &,  Thorold  Street 
Halifax  Electric  Tramway  Co.  Railway  Co. 

St.  John  Street  Railway  Co.  Brantford  Street  Railway  Co. 

Montreal  Street  Railway.  London  Street  Railway  Co. 

Toronto  Street  Railway.  Kingston,  Portsmouth  &  Cataraqui  Railway. 


Lig'htiiig'  and  Power 
Transmission  Apparatus 


'''^  In  considering  the  development  of  our  systems  of  apparatus  for 
lighting  and  power  transmission,  we  have  kept  in  view  the  important  fact,  that  varying  conditions 
of  service  require  varying  methods  to  meet  them. 

We  have  in  our  Edison  Direct  Current  Three-Wire  System,  our  500  Volt  Direct 
Current  System,  our  Single-Phase  Alternating  Current  System,  our  Monocyclic  System 

and  our  Three-Phase  System,  a  series  of  methods,  each  superior  to  all  others,  for  the  service 
to  which  it  is  adapted.  We  are  not  confined  to  one  system  only,  but  cover  the  whole  range  of 
Direct  Current,  Single-Phase  and  Multi-Phase  Alternating  Apparatus.  Our  interest  in  each  case, 
•  therefore,  lies  in  using  the  most  suitable  system,  since  we  manufacture  all  ;  not  in  twisting  the 
conditions  to  suit  one  particular  system,  however  ill-adapted  to  the  particular  case. 

Our  recent  sales  of  Lighting  and  Power  Apparatus  have  exceeded  all  previous  records  and  include  the  sale 
to  the  Lachine  Rapids  Hydraulic  and  Land  Co'y,  of  twelve  three.phase  generators,  each  of  1000  h.p.  capacity. 
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Judge  White  rendered  judgment  at  St. 
Johns,  Que.,  recently  in  the  case  of  the 
Richmond  County  Electric  Light  Co.  vs. 
the  Sherbrooke  Telephone  Association, 
condemning  the  defendants  to  pa)'  plain- 
tiffs $213.63  on  account  of  the  wrecking  of 
a  dynamo  at  the  plaintiffs'  station  through 
the  act  of  the  defendants  in  allowing  one 
of  their  wires  to  cross  the  plaintiffs'  and 
produce  a  short  circuit.  An  appeal  will  be 
taken  from  this  judgment. 


fine: 

BANK.OFFICi 
COURTHOUSE  i 
QRUG  STORE  FITDNCS 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

fllTIICHMENT  DIRECT  TO  FANS,  BLOWERS,  CENTRIFUGAL 
PUMPS,  STOKERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 


PHELPS  MACHINE  GO. 

EASTMAN,  P.  Q. 


GM  GOLDIE  cfc  m^CaLLOCM  Co 


[Limited. 


Impi'oVGd  Steam  E.n§in6s  and  Boilefe 


And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


Fire  Eindl  Bvir^lar  Px^oof  S£i.fes  slxx€L  Vault  Doors 


! 


.^tt^ryaT  atti^ntYon  ^^^^^^         *'wheelock"  improved  steam  engine 

iir<s  n  as  being  unequalled  for  simplicity,  efficiency  and  economy 

in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

 ^GALT,  ONTARIO."  ^ 

^ROBERT  GRAMAm®^ 

x*on  Founder  a^ncl  IVfa^clxinist  r^'rTA\A/"A      O  N  "T 

Water  Wheels,  Engines  and  Mill  Maehinepy  a  Specialty.  .  .  .   v_/  1   1  /\  VV  r\,     W  IM  1  . 


STANDARD . . . 
WATER  WHEEL 


M' 


ADE  in  sizes  from  6  inches  to  84  inches 
diameter.  Wheel  one  sohd  casting. 
84  per  cent,  of  power  guaranteed. 
In  five  pieces.  Includes  whole  of  case,  either 
register  or  cylinder  gate.  Water  put  on  full 
gate  or  shut  completely  off  with  half  turn  of 
hand  wheel,  and  as  easily  governed  as  any 
engine  


Cut  showing  Wheel  Removed  from  Case. 


Write  for  Estimates,  References  and  Catalof,'ues  of  the  Standard  Watf:r  Wheel,  also  Milled  and  Rough  Gearing  of 
every  size  and  description  ;  Engines,  Mill  Machinery  and  Electric  Power  Plants  ;  Latest  Improved 
Band  Saw  Brazing  Tables  ;  Shears  and  Gummers  ;  also  Surface  Grmder  for  Shingle  Saws. 
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Py^^  PROCURED  ON 

ELECTRICA  L  lyVENTIONS 

Bv  RIDOUT  &  MAYBEE,  '°'^^:JZn.ltr^° 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $5.50,  $6.00. 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers . 


IKEEP  Y0UR^^Of.EN  for 

Adjoining  Ne.w  Union  Station, Tohonto^CaM 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EN- 
OINEERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


NON-ARCINQ 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Priinary  Side  of  your  Alternating-  Current.  We  have 
it,  and  g-uarantee  it  to  you  in  every  way. 


Lightning'!  Lightning! 


f 


Who  is  afraid  of  that  ?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered  to  the  electrical  public.  We  are  leaders  in 
the  manufacturing-  of  Circuit  Breakers,  either  for  Direct  or  Alternating^ 
Current  Systems.    Any  voltage.  Catalogue  Free. 

AUTOMATIC  CIRCUIT  BREAKER  GO.  -  Newaygo,  Mich.,  U.S.A. 


D 


ODGE  PATENT .  . 
Split  Friction  Cut-Off 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 

TIT 

Are  all  Claims  Worthy  of  your  Investigation 


SI. 

Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 


7:^ 

WRIIE  FOR  PRICES 


Sole  Manufacturers  in  Canada  - 


DODGE  WOOD  SPLIT  PULLEY  CO.    -   Office,  68  King  St.  W.,  TORONTO 


AHEARN  &  SOPER 


CANADIAN  REPRESENTATIVES  OF  THE 

Westinghouse  Electric  &  Mfg.  Go. 


from  which  can  be  operated 

Incandescent  Lamps,  Arc  Lamps 
and  Motors. 


Our  Railway  Apparatus  is  not 
Equalled  by  any  other 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


IV. 
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C.  If.  HEl 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 

WW 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Batteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO.,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^Iq^j^^^qjj     I^OiUtS  ki^^^s  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone 
and  Electric  Light  Supplies  .  .  . 


® 


P 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


flLL>   GOODS   GUflRflNTEBD   TO   GIVE.  SflTISFflCTION 


MOST  PEOPLE 
WANT  


PROTECTION  OR  FREE  TRADE 


WE  WANT  YOUR  ORDERS  FOR 


Electric  Bell  Supplies  :  Mirror  Reflectors 
and  Electric  Light  Supplies  .... 


Some  Specialties : 

Carbon  Cylinder  Batteries 
Mesco  Dry  Batteries 
Bells,  Mirror  Me/lectors 


THE  BEST  GOODS 
PRICES  RIGHT 


ROQGrS  ElGGiriG  GODlDaUU 
425  Richmond  St.,  LONDON,  ONT. 


OAK 

TANNED 


BEtTING 


TORONTO 

22  FRONT  STREET  EAST 

Telfplione  47S. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


THE  BABCOCK  <fe  WILCOX 

STEAA 

OVER  1,600,000  fiORSE  POWER  IN  USE. 


•HEAD  OFFICE.: 

415  Board  of  Trade  Building,  Montreal. 

WM.  T.  BONNER,  general  agent  for  Canada 


'                Ca.rLad.ia.ri.  Sliops  at  Be.lleTrille. 
LARGE  BOOK  "STEAM"  SENT  FREE  ON  APPLICATION   


This  Number  of  the  ELECTRICAL  NEWS  contains  a  full  report  of  the  Sixth 
Convention  of  the  Canadian  Electrical  Association. 
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I 


LECTRKALNEWS 


NGINEERING 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VI.— No.  7. 


JULY,  1896 


PRICE  10  CENTS 
$1.00  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO'Y 


TORONTO 


Two  Phase  or  Single  Phase  Slow-Speed  Alternating  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  Motors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p,— 
for  Lighting,  Railways  and  Power. 

"Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h.p. 

Manhattan  Enclosed  Are  Lamps— (One  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  of  solid 
carbon  )4"  dia. ) 

Keystone  Incandescent  Lamps.      Iron  Clad  Rheostats, 


Manufacturers  and  Contractors 
for  Complete  Installation 


WAGNER  TRANSFORMERS 

NOT  THE  CHEAPEST.  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest'  regulating,  most  efficient  and 
most  durable  Transformer  made. 


WE  ARE  MANUFACTURERS— NOT  AGENTS 


Prices  Right — Apparatus  the  Best 


i 


7  Our  Arc  Lamps 

^/%/%/%^/^%/%/%/%,^/«  ^  For  Incandescent,  Power,  Street  Railway  and  Arc  S3'stenis, 

^  a  SOLD  ON  APPROVAL,  and  guaranteed  the  Best  on  the  Market- 
Arc  Lighting ...          ^  ^  Most  Efficient  and  Durable,  or  NO  SALE  ^ 

^  our  Specialty  TIlB  ThOmpSOH  E/eCtHC  CO.    ^ATERFORD,  ONT.  ^ 


THE  ROYAL  ELECTRIC  CO. 


3IONTBEAL,  QUE. 


Western  Office,    TORONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY    Mf\KERS    FOR    GENTRf=VL  STf\T10NS 


TtiESTf\NDf\RD 
f\LL  COPY 
NONE  EQUf\L 

INCREASE 

STATION  CAPACITY 


Sf\FETY 

EFFICIENCY 

REGULf\TION 

DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum 


CflNflDlilN    ELiECTF^ICflli  flEWS 
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E.  GftRL  BREITfiflUPT 

CONSUL51N6 

EleGtrtcal  EngmBer 

Mem.  Am.  Inst.  E.  E. 

Electric  Lighting  1  QCDI  |M  flNT 
and  Railway  Work  f   DtnLIII,  UR  1 1 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  .\gent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Ecard  ot  Trade  Building,  MONTREAL 


ILLUSTRATEDGATALOGUE /TREfTj 

ME^LLl(?RO0FlN(j<^ 

;^anufActure:rs.  to  RONTQ? 


FIRSTBROOK  BROS. 

King  St.  East,      -  TOBONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toro.nto. 


Your  Stomach 
DistressesYou 

after  eating  a  liearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilioiis  attack. 

RIPflNS  TABULES 


Promote  Dittestion,  Kecnlate  the 
StoiiiiK-h,  Liver  and  Bowels,  Purify 
the  Klood,  and  arc  a  I'oHitive  Cure  for 
(Jonstipation,  Sick  lleiidache,  Ilil- 
iousncHS,  and  all  other  Diseases  arisinc 
from  a  disordered  condition  of  the  Liver  >-ind 
Stomach.  They  act  gently  yet  promptly,  and 
perfect  dl(?estlon  follows  tlieir  use. 
Elpans'l  abulcs  take  the  iilaceof  an  Entire 

  lUe  d  ici  n  e  t;  h  est,  and 

should  be  kept  for  use  in 
every  family. 


Price,  30  Cents  a  box.  At 
DniKglHis  or  Ijy  mail. 
EIPAN8  CHEMICAL  CO., 

10  ai'BUOE  St.,  New  yore. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  PIPS  Elffi 


[ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

D.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    P.  C.  Ackerman,  Agent,  10  Cortland  Street. 
Chicago  Store:    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 

Armatures  Rewound  ^^y^^--. 


H^^^^BHBI       Electric  SitppUfn  of  all  Winds, 

Save  Agent's  Commission  by  sending  direct  to 


T.  &  H.  Arc  Armatures  a  Specialty. 

Estimates  <  hi  erfully  given. 


Geo.  E.  Matthews,  Manager. 

Late  of  the  Royal  Electric  Co. 


FLEGTRIG  REPAIR  &  GGNTRftGTING  GO. 

L  623  Lagauchetiere  St.,  MONTREAL. 


ELtGTRIGftL  GONTRftGTORS 

AND 

MftNUFflGTURE.RS'  AGENTS 

Tel.  4:'79.     Offi.ce:  '7I  Yonge  St.,  XOROTIXO,  Out. 

Canadian  Agents  for  The  Eddy  Electric       ^       Estimates  Furnished  for  Wiring  anil  Installing  Complete 


]MTg.  Co.,  of  Windsor,  Conn. 


Electric  Plants  lor  Light  or  Power. 


Electrical  Engineers  and  Contractors 


,  Estimates  Furnished  on  all 
I       Electric  Installations 


Montreal,  Canada 


Mention  the  Canadian  Electrical  News  when  Corresponding  with  Advertisers. 


\\\ '  Miffl '  E 


Has  an  cuter  casing  and  requires  ni  biickwork. 
Leavjs  our  shop  mounted  on  skids  ready  for  use. 


IS  PORTABLE 

n  AWrQ    dllTI  Some  tests  show  a  saving  of  30  per  cent,  over  a  common 

OHVIIO    rULL      bricksei  toiler.   We  guaiantee  at  least  10  per  cent.    .  . 


RoDD  Bnolneerino  60.,  Ud.  ■  fliiiW,  N.  S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


Please  r^ention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertise'-s 
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ELECTRICITY 

lllcpliaiil«»;  Arfliilcotiniil  Dnnvli.i?  an 
i,isiilii)r;  Anlilti  rtiirc:  IIU  <  liaiiii  i.l  Dm 
.  ,  Slcaui  KiiBii..'i-riiiK(Slall.iiiar,,l,o<oi.iol 
I  \  Marlm  );('liil,  Itallroail,  Ilriilu-v.  ll.Mlraul 

Ir-'  nianiiiiial  Kiifc-imiriiii: ;  Ml  '"i:  '""I 

"     iiiis:  Ciial  anil  Illclal  Jlllilii!!;  (in 
till'  DiielMi  llraiii'lii's. 

llntil  I'liitlier  niitice  cxjierimCTtal 
ai>|i!initus  will  be  furiiiKhoil  frn-  to 
stmlunts.  SutkI  lor  Fruo  Cireillar  :inil 
Bi."k  of  ■IVstiiiioiiiiils.  suiting  tliu 
sulijcft  vou  wish  to  stiuly.  to 

The  intoraalimial  1  BOX  IOO4 
Corr.»l)oiiikiiit  Si  houk,  J  Si  rniil<iii,l'a. 


m 

BY 


ELECTRICAL  SUPPLIES 

Lamps,  Wires,  Cords,  Switches  and  Fittings  generally. 

  Get  our  prices  before  buying.   ■ 

Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 

33,  35,  37  Adelaide  Street  West     -  TORONTO 


WESTON  E.l[(Mll[  INSlMi  GO. 

1 J 4-1 20  Waiiam  Street, 

NEWARK,  N.J  USA. 

\/yESTON  STANDARD  PORTABLE 

Direct-Reading- 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Biidge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


TI16  New  Line  of ... . 

"NEW  AMERICAN"  TURBINES 

FOR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
,    Steadiness  of  Motion 

Ease  of  Regulation 
•    Freedom  from  Trouble  of  Any  Kind 
^   and  is  without  a  pival  for  Electrical  Purposes 
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WHEELS  SOLD  IN  1895  WHICH  ARE 
DEVELOPING  OVER  11,000  H.  P. 


High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


Wm.  Kennedy  &  Sons 
  OWEN  SOUND  ONT. 


VDLCANIZED  FIBRE  CO.  — — 
so.        0.  flARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  BJ.,  NE.W  YORK. 


. . .  rro  . . . 

Central  Station  Men 

Read  Extract  from  letter  from  another 
Central  Station  Man  who  saved  money 
by  consulting  me  ^      ^  ^ 

Dear  Sir  :  I  am  glad  I  had  you  to  inspect  my  electric  plant.  I  had  thought  the 
expense  of  such  an  inspection  by  an  independent  man  would  be  money  wasted. 
You  have  convinced  me  I  can  save  far  more  than  your  fees  cost  me,  and  in  directions 
an  inexperienced  man  would  never  think  of.  I  think  no  person  should  do  business 
with  electric  companies  without  securing  the  advice  of  an  independent  engineer,  as  he 
can  save  far  more  than  he  costs,  and  get  better  work  done. 

Yours  truly,   Electric  Co. 

The  ofigmal  of  the  above  may  be  seen  at  office 

GEO.  U/MIGE  FRASER 

MEM.  AM.  INST.  ELEC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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FACTS 


ffice  of 


VERSUS 


HECHIVED 

"     ^PROPRIETOR*     "^"^ /^^is'^  Nnr 
Brighlon  Sash,  Blind  and  Door  Fac  or^NlswERED 


Read  this 


7 


^^^^^^  ^/^^^^ 


if  you  are  /^-/---^-^^^^/^^^ 


interested  in 


1) 


/jM/^^'^'t^trt^icJ^  .^d^^^  a^y^"^  ^.^^S^-^'^^ 


u 


\ 


(1 

u 


.^AM^^^i^ -'C-o-^'f^^'  ^(><^^^ '■J^^^^^^.t^r^^ 


1 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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ALL  UocKo 


OF 


^-  d  ^^.^^      0,  l\.  U. 


Speak 
like  this. 


El L El w  I  ii I u 


Write  to 
them  or  to 
THE 

ROYAL 


GO. 

MONTREAL 


Western  Office : 


TORONTO 


Please  iv<ention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertise-s 
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Kay  Electric  M%.  Go 

255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.   Telephone  1214. 


'We  are  prepared,  to  f-u.rn.isli.  

Dynamos  of  any  capacity  for  atiy  voltaf/e  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  jt,,  either  series  or  com- 
pound tvonnd. 

Elevator  Motors  0/  all  sizes. 

Alternating  Dynamos  from  300  to  1000  liyhts. 
Iransformers  of  any  capacity  from  5  to  125  ligh  ts, 
lilectro-plating  Dynamos,  any  capacity. 
E/ectrical  Experimenting  in  all  its  branches. 

WRITE  FOR   PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


fl 


01  from  1  to  600  Brake 
Horse  Power,  tor  Electrical 
Industrial  and  other  Dur- 
Doses. 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fartic-ulars  on.  ^application 


Representatives  for  the 
Dominion  of  Canada. 


STEf\/V\  PUMPS 


For  All  Duties 


•  •  •  • 


NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monteal 


-SOL.E.  AGENTS  FOR  FKOVINCE,  OP  QUEBEC- 


FINE.  - 


E 


Street  Cars 


.  .  .  OUR  SPECIALTY 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PAGGERSON  &  CORBIN  ST.  GATHARINES.  ONT. 


STEAM  USE  MS 

neHiring  the  services  of  COMPETENT  KN~ 
GINEKRS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  I'resideni,  Board  of  I'larle  Build- 
ing, Monlreai. 


MUNDERLOH  &  CO. 


IVIontreal 


TRY  OUR  STATION 


VOLTMETERS 

. . .  AMMETERS 

Hundreds  in  use  in  United  Slates,  England,  Germany, 
France,  Australia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  VI. 


JULY,  1896 


No.  7. 


GflNflDlflN  EbEGTRIGflL  flS&OGIflTION 


PROCEEDINGS  OF  SIXTH  ANNUAL  CONVENTION. 


T' 


'HE  Sixth  Annual  Conven- 
tion of  the  above  Associa- 
tion  was   opened   in  the 
Council  Chamber   of  the 
Board  of  Trade  Building,  corner 
of  Yonge  and  Front  streets,  To- 
ronto, on  Wednesday,   the  17th 
June,   1896,  at  2:30  o'clock,  p.m. 

Mr.  A.  B.  Smith,  the  President, 
presided. 

The  following  persons  were  in  attendance  : 


K.  J.  Duiistan,    Toronto,  Out. 

J.  A.  Kaiiimeier,  " 

Jolin  C.  Gardiner,  " 

J.  J.  WriKlit, 

J.  Norman  Smith,  " 

F.  C.  Armstrong',  " 

A.  E.  Payne,  " 

Wm.  Bourne,  " 

James  Orr,  " 

J.  F.  H.  Wyse, 

George  While-Fraser,  " 

J.  W.  Campbell, 

Ed.  D.  McCormack,  " 

J.  J.  Ashvvorth,  " 

A.  M.  Wickens, 

A.  A.  Christie,  " 

George  F.  Madden,  " 

T.  W.  W.  Hilliard, 

F.  C.  Robertson,  " 

C.  P.  Dwight, 

H.  P.  Dwight, 

E.  B.  Big-gar, 

F.  B.  Moore, 

Joseph  Wrig;ht,  " 

J.  S.  Robertson,  " 

T.  R.  Rosebriigli,  " 

Alex.  Stark,  " 

W.  J.  Clarke, 

F.  C.  Maw, 

W.  R.  Evans, 

A.  B.  Smith, 

C.  H.  Mortimer,  " 

F.  J.  Ricarde  Seaver,  " 


A.  Knowles,  Toronto,  Ont. 
Irving  Smith,  " 

E.  K.  M.  Wedd, 
W.  A.  Johnson,  " 
J.  K.  Johnston,  " 
James  Milne,  " 
T.  F.  Dryden,  " 
P.  G.  Gossler, 
Fred.  Thomson, 
John  C.'irroll, 
James  A.  Baylis, 
H.  R.  Leyden, 
J.  Rogers, 
Charles  B.  Hunt, 
John  Yule, 
Wm.  Williams, 
W.  B.W.  Armstrong,  Parry  Sound. 
George  Black,     Hamilton,  Ont. 

B.  J.  Throop, 
M.  W.  Hopkins, 

E.  Carl  Breilhaupt,  Berlin,  Oni. 
J.  W.  Howry,  Fenelon  Falls,  Oni. 
E.  E.  Cary,  St.  Catharines,  Ont. 
G.  A.  Powell, 


Montreal,  One. 


London,  (.)nl. 

Guelph,  Ont. 
Sarnia,  Ont. 


W.  G.  Bradley, 
D.  Elliott, 
S.  Rose, 
A.  A.  Dion, 
D.  H.  Keeley, 
J.  W.  Taylor, 
O.  Hig-man, 
C.  S.  Mallett, 
John  C.  Grant, 


Ottawa,  Ont. 


Peterboro',  Ont. 


The  President  called  the  convention  to  order  and 
stated  that  the  first  thing  on  the  programme  was  the 
President's  address,  which  he  assured  the  members 
would  be  very  short.  He  then  addressed  the  convention 
as  follows  : 

president's  address. 
Gentlemen  of  the  Canadian  Electrical  Association  : 

It  is  with  great  pleasure  that  I  meet  the  members  of  this  Asso- 
ciation at  the  present  convention. 

It  is  rather  unfortimate  that  we  were  compelled  by  force  of  cir- 
cumstances to  hold  oir  convention  about  the  time  the  country  is 
engaged  in  a  political  contest.  Tliis  has  undoubtedly  prevented 
the  attendance  of  some  of  our  most  valued  members,  but  I  hope, 
nevertheless,  that  our  meetings  will  be  as  interesiing  and  enjoy- 
able as  on  any  former  occasions. 

The  papers  to  be  presented  promise  to  be  of  great  interest  in 
connection  with  subjects  of  the  utmost  importance  to  the  eK-ctrical 
fraternity. 

We  are  particularly  fortunate  in  our  place  of  meeting,  and  are 
indebted  to  the  officers  of  the  Toronto  Board  of  Trade  for  the 
privilege  of  our  pleasant  surroundings. 

As  but  a  comparatively  short  time  has  elapsed  since  our  last 
meeting,  there  is  not  much  of  actual  achievement  to  chronicle, 
but  there  have  been  developments  in  the  electrical  field  that  indi- 
cate the  possibilities  of  a  revolution  in  our  method  of  producing 
ight  by  electricity.    Many  minds  have  for  some  time  past  been 


occupied  with  explorations  in  this  promising  direction.  The  pro- 
duction of  light  without  heat  has  a  fascination  for  the  inventor 
that  will  probably  lead  to  tangible  results  in  the  very  near  future. 
The  ordinary  developments  of  the  science  as  exemplified  in  mod- 
ern systems  of  power  transmission,  and  electrical  construction 
generally,  have  advanced  towards  perfection  in  .as  great  a  degree 
as  in  former  years,  but  the  field  for  the  enterprising  inventor,  so 
far  from  being  exhausted,  appears  to  be  growing  broader  and 
ever  bro.ader  with  unlimited  possibilities. 

Notwithstanding  the  commercial  depression,  electrical  indus- 
tries in  Can.ada  may  be  said  to  be  in  a  flourishing  condition.  The 
larger  electrical  manufactories  are  in  full  operation,  and  report  a 
large  increase  in  the  output,  and  with  many  contracts  on  hand. 
It  is  likely  that  during  the  coming  year  their  capacity  will  be  con- 
siderably increased.  The  wonderful  increase  in  the  use  of  elec- 
tricity for  all  purposes  necessitates  the  installation  of  larger  units. 
DynaTiios  that  were  considered  colossal  a  few  years  ago  are  now 
being  ab.andoned  on  account  of  their  lack  of  capacity.  This  is 
leading  to  the  equipment  of  the  factories  with  more  modern  and 
powerful  machinery  for  their  production.  The  allied  trades  of 
the  tool  builder,  machinist  and  engineer  are  all  therefore  receiving 
the  benefit  of  this  development  of  the  electrical  age. 

Not  the  least  of  the  current  developinents  is  the  remarkable 
increase  in  the  number  and  mileage  of  electric  railways.  The 
electric  motor,  a  short  time  ago  considered  as  limited  to  ui  ban 
and  suburban  work,  is  now  usurping  the  functions  of  tlie  steam 
locomotive,  and  it  is  not  too  much  to  say  that  ere  long  we  may 
expect  to  see  it  on  our  main  lines  of  railway. 

In  other  branches  of  electrical  work  good  general  progress  has 
been  made  in  perfecting  systems  and  methods  at  present  in  use, 
both  electrically  and  mechanically.  The  telegraph,  with  its  adop- 
tion of  new  and  rapid  self-recording  apparatus,  and  the  telephone, 
with  its  improvements  in  long  distance  transmission  of  speech, 
are  fully  keeping  pace  with  improvements  in  other  departments. 

The  Association  is  to  be  congratulated  on  the  promising  out- 
look. It  is  likely  that  in  the  immediate  future,  with  an  improve- 
ment in  the  financial  world,  and  as  disturbing  elements  are 
eliminated,  the  developments  will  be  even  more  rapid  than  in  the 
past,  and  an  era  of  greater  prosperity  than  ever  will  be  abund- 
antly realized. 

The  President's  address  was  greeted  with  applause. 

The  Secretary  read  the  minutes  of  the  fifth  annual 
convention,  which  were  confirmed. 

The  Secretary  also  read  the  Secretary-Treasurer's 
report  as  follows  : 

secretary-treasurer's  report. 

During  the  year  covered  by  this  report,  the  Association  has  m.ide 
satisfactory  progress.  During  the  Association  year  beginning  ist  Jimc, 
1895,  and  closing  31st  May,  1896,  there  were  added  to  the  membership 
roll  24  active  members  and  4  associate  members.  During  the  san.e 
period  8  active  and  7  associate  members  tendered  their  resignations, 
leaving  the  net  gain  in  membership,  13. 

Since  the  close  of  the  Association  year,  there  has  been  elected  21 
active  members,  making  the  present  membership  194  active  members 
and  35  associates,  a  total  of  227. 

There  are  on  the  roll  a  considerable  number  of  persons  who,  without 
having  resigned  their  membership  in  the  Association,  have  ceased  to 
take  an  active  interest  in  its  affairs,  and  have  likewise  failed  to  pay  their 
memberbhip  fees.  It  should  be  understood  that  when  a  person  joins  the 
Association,  he  thereby  becomes  a  member,  not  for  one  year  only,  but 
until  such  time  as  he  formally  resigns  his  membership,  and  that  until  his 
formal  resignation  is  received  by  the  secretary  and  accepted  by  the 
I^xecutive  Committee,  he  continues  to  be  liable  for  payment  of  the 
annual  fee.  It  is  perhaps  due  to  the  lack  of  a  definite  understanding  on 
this  point  that  the  actual  standing  of  the  Association,  with  regard  to  its 
bona  fide  membership,  is  at  the  present  time  somewhat  uncertain.  The 
time  has  arrived  when  definite  action  should  be  taken  to  put  an  end  to 
present  and  future  uncertainty  with  regard  to  this  matter. 

It  was  to  be  expected  that  some  of  those,  who  at  the  outset  became 
members  of  the  organization,  without  being  actually  interested  in  the 
work  which  it  is  designed  to  accomplish  on  behalf  of  the  electrical 
interests,  would  soon  drop  out.  In  the  place  of  such,  the  Association 
h.is  within  the  past  two  years  been  receiving  as  members,  persons  con- 
nected with  the  various  departments  of  electrical  work,  and  who  there- 
fore feel  the  benefit  to  be  derived  from  connection  with  the  organization 
and  have  a  personal  interest  in  its  welfare.  It  thus  appears  that,  while 
for  a  time,  the  additions  to  the  membership  may  be  in  a  measure  offset 
by  the  withdrawal  of  members  of  the  first  mentioned  cla.ss,  the  Associa- 
tion is  steadily  gaining  in  character  and  influence. 

The  annual  conventions,  which  have  been  extremely  interesting  and 
enjoyable  from  the  commencement,  are  becoming  more  so  year  by  year. 
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in  proof  of  which  I  need  only  point  your  recollection  hack  to  the  delightful 
meeting  in  Ottawa  last  autumn,  and  direct  your  attention  to  the  char- 
acter of  the  programme  on  this  occasion.  Two  meetings  ol  the  Execu- 
tive Committee  have  been  held  since  the  close  of  the  Ottawa  convention, 
viz.  :  on  the  22nd  of  October,  1895,  and  the  i6th  of  January,  1896. 
At  the  first  of  these  meetings,  accounts  in  connection  with  the  Ottawa 
meeting  were  examined  and  ordered  to-  be  paid,  and  the  secretary 
instructed  to  have  printed  500  copies  of  the  revised  constitution.  At 
the  second  meeting  two  active  members  were  elected.  Messrs.  Wright, 
Breithaupt  and  the  president  were  appomted  a  committee  to  endeavor 
to  make  arrangements  for  a  popular  scientific  evening  lecture  in  connec- 
tion with  the  present  convention.  The  selection  of  a  suitable  place  of 
meeting  for  the  convention  was  left  in  the  hands  of  the  Toronto  mem- 
bers of  the  Executive.  The  secretary  was  instructed  to  make  request 
of  the  following  personb  for  papers  on  the  subjects  named  :  Mr.  O. 
Higman,  Ottawa,  "Lamp  Tests";  Mr.  P.  G.  Gossler,  Montreal, 
"High  Potential  Underground";  Mr.  J.  M.  Campbell,  Kingston, 
"  Long  Distance  Power  Transmission "  ;  Mr.  Charles  P.  Dwight, 
Toronto,  "Ocean  Cables"  ;  Mr.  •  F.  C.  Armstrong,  Toronto,  "The 
Future  of  the  Electric  Railway "  ;  Mr.  James  Milne,  Toronto, 
"Meters";  W.  McLea  Wallbank,  Montreal,  "Utilization  of  the 
Power  of  the  Lachine  Rapids";  Mr.  George  Black,  Hamilton, 
"  Acetylene  Gas  "  ;  C.  F.  Medbury,  Ottawa,  T.  R.  Roseburgh,  George 
White  Fraser  and  E.  J.  Philip,  Toronto,  subjects  not  named.  Mr.  J.J. 
Wright  was  appointed  a  committee  to  ascertain  whether  a  suitable 
steamer  could  be  chartered  for  an  excursion  and  dinner  in  corlnection 
with  the  annual  convention.  The  sum  of  $25.00  was  placed  at  the 
disposal  of  the  Committeee  on  Statistics.  The  Toronto  members  of  the 
Executive  were  appointed  a  committee  to  perfect  local  arrangements  for 
(he  convention. 

Following  is  a  statement  of  the  receipts  and  disbursements  for  the 
year  : 

Financial  Report  from  ist  June,  1895,  ro  May  31ST,  1896. 


RECEIPTS. 

Cash  in  bank  June  I,  189s   $186  77 

Cash  on  hand  June  1st,  1895  

93  active  members'  fees  at  $3.00   279  00 

14  associates  at  $2.00   28  00 

Refund  by  Statistical  Committee    23  62 


$517  39 

DISBURSEMENTS. 

Expenses  of  convention  at  Ottawa   $218  92 

By  cash  as  per  local  committee  statement  .  .  $100  00 

"      caretaker  at  Ottawa   3  00 

"      express  charges  on  books  to  and 

from  Ottawa   I  40 

"      Canadian  Electrical  News,  printing      72  50 

"     Canadian  Photo-Engraving  Co   16  22 

"      A.  F.  Sladen,  stenographer   25  80 


$218  92 

Electrical  News  for  printing   7  00 

Postage   35  10 

Exchange  on  cheques   I  50 

Blackball  &  Co.,  50  leather  certificate  covers   4  00 

Grant  to  secretary   50  00 

Mortimer  &  Co.,  badges,  including  protest  charges.  .  17  16 

Grant  to  Statistical  Committee   25  00 


$358  68 

Cash  in  bank.  May  31st,  1896    157  21 

Cash  on  hand.  May  31st,  1896   I  50 

$517  39 

RECEIPTS  SINCE  MAY  3IST,  1896. 

June  1st,  1896,  cash  on  hand   $    i  50 

38  active  members'  fees  at  $3.00   114  00 

I  active  member's  fee  at  $5.00   5  00 

3  associate  members'  fees  at  $2.00   6  00 

Cash  for  exchange  on  cheque    15 


$126  65 

EXPENDITURES. 

Ribbon  and  pins  for  badges   $    2  88 

Receipt  forms   40 

Postage   20  78 

Exchange  on  cheques   i  15 

Envelopes   15 


.      .  $25  36 

Cash  deposited  m  bank  since  June  ist,  1896   95  '5 

Cash  on  hand  June  17th,  1896    6  14 


$126  65 

Total  standing  to  credit  of  Association,  June  16,  $258  i;o. 
Certified  correct, 

B.  J.  TiiROOP\  . 

A.  A.  Dion    |  Auditors. 

On  motion  of  Mr.  Dun.stan,  seconded  by  Mr.  Kam- 
merer,  the  report  wa.s  confirmed  and  adopted. 

The  President  :  The  next  thing  will  be  the  reception 
of  reports  from  committees.  Mr.  J.  J.  Wright  will 
report  for  the  Committee  on  Legislation  and  Mr.  E.  C. 
Breithaupt  for  the  Committee  on  Statistics. 

Mr.  Wright  :  There  not  having  been  any  legislation 
either  in  the  Dominion  or  Local  Houses  that  would 


affect  electrical  interests  in  any  way,  the  Committee  on 
Legislation  have  no  formal  report  to  make. 

Mr.  E.  C.  Breithaupt  read  the  report  of  the  Com- 
mittee on  Statistics,  as  follows  : 

REPORT  OF  THE  COMMITTEE  ON  STATISTICS. 

Your  committee  heg  to  report  as  follows  : — The  committee  en- 
deavored during  this  year  to  carry  into  effect  the  idea  expressed 
in  the  report  of  last  year's  statistical  committee  as  to  the  compila- 
tion of  data  relating  to  central  stations  for  the  supply  of  electric 
light  and  power.  To  this  end  we  drew  up  a  blank  form,  request- 
ing information  on  the  following  points,  namely  :  motive  power, 
station  apparatus,  station  output,  running  time  of  station,  and 
prices  obtained.  Information  regarding  the  original  cost  of  in- 
stallation and  cost  of  operation  was  not  asked  for,  because  it 
was  deemed  advisable  not  to  make  the  form  too  long  and  com- 
plicated, but  it  was  thought  that  if  a  proper  interest  were  shown 
by  central  station  men  in  the  compilation  of  these  statistics,  they 
might  at  a  later  date  be  filled  out  more  completely.  There  is  no 
doubt  that  complete  statistics  of  the  central  stations  for  the  supply 
of  electric  current  throughout  the  Dominion  would  be  a  reference 
book  of  no  small  value  to  all  persons  connected  with  the  industry, 
and  the  committee  have  given  considerable  thought  as  to  how 
this  idea  could  be  best  put  into  practice.  It  has  been  thought 
that  the  formation  of  a  sort  of  bureau  of  statistics,  kept  in  the 
archives  of  the  Association,  to  which  any  active  member  could 
have  access,  would  best  serve  the  end  in  view.  The  committee 
recognize  that  there  is  considerable  information  concerning  the 
operation  of  a  plant  which  proprietors  cannot  afford  to  have  made 
public  ;  the  more  general  data,  such  as  first  cost  of  plant  and 
particulars  concerning  the  plant  and  apparatus,  could  be  kept  on 
file  in  the  secretary's  office  and  revised  annually,  so  that  any 
member  of  the  Association  could,  on  application  to  the  secretary, 
obtain  whatever  general  information  he  might  want  for  his  private 
use.  Particular  data  should  of  course  in  each  case  be  obtained 
personally,  and  it  is  fair  to  assume  that  between  members  of  the 
Association,  where  the  person  requesting  information  and  the 
object  are  knovvn,  it  would  be  cheerfully  given.  The  committee 
are  of  the  opinion  that  a  scheme  for  the  compilation  of  statistics 
somewhat  in  the  nature  of  a  bureau  of  mutual  information,  as 
above  outlined,  would  be  a  valuable  adjunct  to  the  work  of  the 
Association,  and  respectfully  recommend  its  consideration. 

Of  the  blanks  sent  out  only  a  comparatively  small  proportion 
were  returned,  and  in  some  instances  were  not  filled  out  so  com- 
pletely as  they  should  have  been.  However,  the  returns  received 
would  form  a  fair  basis  on  which  to  continue  the  work.  Because 
of  the  incompleteness  of  the  returns  the  committee  have  not  con- 
sidered it  advisable  to  draw  up  a  tabulated  summary. 

The  statistics  received  bring  to  light  some  interesting  facts.  Of 
the  total  number  of  replies  received  only  three  are  from  muni- 
cipal plants  ;  12  companies  only  state  that  they  supply  current  for 
power  purposes,  and  two  only  supply  current  for  heating;  one  for 
electric  welding. 

One  fact  which  is  particularly  prominent  is  that  the  majority  of 
the  smaller  stations  arc  operated  only  during  a  very  short  period 
every  24  hours,  mostly  from  dusk  till  midnight.  In  most  of  these 
cases  it  is  probable  that  a  sufficiently  large  motor  load  could  not 
be  obtained  to  employ  the  station  during  the  day-time. 

The  committee  do  not  consider  that  the  work  which  they  have 
done  is  in  any  way  finished,  and  strongly  recommend  that  it  be 
continued  during  the  coming  year. 

All  of  which  is  respectfully  submitted. 

E.  Carl  Breithaupt,  Chairman. 

On  motion  of  Mr.  F.  C.  Armstrong,  seconded  by  Mr. 
J.  J.  Wright,  the  report  was  received  and  allowed  to 
stand  until  Thursday,  the  i8th  June,  for  consideration. 

GENERAL  BUSINESS. 

The  President  read  a  telegrain  from  Mr.  L.  B  Mac- 
Farlane,  2nd  Vice-President,  as  follows  : — "  I  sincerely 
regret  that  I  cannot  attend  convention.  Hope  meeting 
will  eclipse  all  former  ones  "  ;  and  stated  that  he  was 
sure  that  all  the  members  of  the  Association  present 
would  regret  Mr.  MacFarlane's  inability  to  be  present. 

The  President  called  the  attention  ot  the  members  to 
the  banquet  to  be  held  at  Lorne  Park  on  the  following 
evening,  and  requested  them  to  inform  the  Secretary  as 
soon  as  possible  of  their  intention  to  be  present.  He 
also  urged  on  the  members  to  be  present  with  their 
friends  at  the  lecture  on  "  Radiant  Matter  "  to  be  given 
by  Mr.  James  Milne  in  the  rotunda  of  the  Board  of 
Trade  building  in  the  evening,  as  it  would  bean  encour- 
agement to  Mr.  Milne  and  the  officers  of  the  Association. 

The  President  :  While  I  am  on  my  feet,  and  before 
proceeding  with  the  consideration  of  the  first  paper  to 
be  read,  I  desire  to  say  that  it  is  quite  gratifying  to  the 
Executive  of  the  Association  that  so  many  new  members 
are  coming  in,  especially  central  station  men.  There 
were  twenty-three  new  members  elected,  and  I  think 
about  twenty  of  them  are  central  station  men.  That  of 
itself  is  very  gratifying,  and  shows  that  the  Association 
is  fulfilling  its  mission.     I  hope  to  see  more  of  them. 

The  first  paper  on  our  list  is  "  Ocean  Cables,"  by  Mr. 
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C.  P.  Dwight,  of  Toronto.  I  am  very  sorry  we  will 
have  to  dispense  with  this  paper.  Mr.  Dwight  made 
an  earnest  effort  to  have  it  ready,  but  he  found  that  the 
data  necessary  to  give  us  an  authentic,  clear  and  concise 
history  of  ocean  cables  was  so  obscure,  and  required  so 
much  digging  out,  that  he  has  not  been  able  to  complete 
it.  I  hope  at  some  future  time  we  will  be  favored  with 
it — perhaps  at  the  next  convention. 

We  will  pass  on  now  to  the  paper  on  "Acetylene 
Gas,"  by  Mr.  George  Black,  of  Hamilton.  (See  page 
141). 

Mr.  Black,  on  rising  to  read  his  paper,  said  :  Mr. 
Chairman,  in  coming  away  in  a  hurry  I  forgot  two 
things.  I  forgot  my  paper  (although  I  find  it  printed 
here),  and  I  forgot  some  matches  ;  so,  if  the  gentlemen 
here  have  a  supply  of  matches  on  hand  I  hope  they  will 
take  up  a  collection  in  the  meantime. 

After  the  reading  of  the  paper,  Mr.  Black  gave  a  de- 
monstration of  the  light  produced  from  acetylene  gas  by 
means  of  a  small  apparatus  which  he  had  improvised  for 
the  purpose,  and  which  he  explained  the  working  of  to 
the  members  present.  He  stated  that  they  were,  in  this 
demonstration,  competing  with  the  sunlight,  and  it  was 
hardly  a  fair  test. 

Mr.  J.  J.  Wright  :  I  would  like  to  know  the  pressure 
you  have  on. 

Mr.  Wickens  :  I  think  the  pressure  is  less  than  half  a 
pound. 

Mr.  Black  :  This  gives  the  yellow  flame  because  it 
does  not  oxidize  sufficiently.  I  may  say  in  the  course  of 
the  next  two  or  three  weeks  Mr.  Willson's  factory  will 
be  in  full  blast,  and  I  understand  he  is  going  to  light  up 
St.  Catharines.  Several  establishments  will  have  the 
gas  pure  to  show  the  results,  so  that  all  who  are  inter- 
ested can  visit  St.  Catharines  to  see  it  for  themselves. 

Mr.  F.  Thomson  :  Is  there  any  place  where  they  are 
actually  using  this  gas  ? 

Mr.  Black  :  Not  as  yet. 

Mr.  Thomson  :  They  have  been  making  it  for  the  last 
couple  of  years  back. 

Mr.  Black  :  Just  experimenting.  A  number  of  fac- 
tories have  been  watching  to  see  the  result  of  the  Niagara 
Falls  output  before  they  start. 

Mr.  Thomson  :  They  have  been  manufacturing  since 
May. 

Mr.  Black  :  Since  May. 

Mr.  Thomson  :  Some  of  that  ought  to  be  used. 

Mr.  Black  :  It  requires  a  good  deal  to  make  a  contract 
with  a  town,  and  you  have  to  have  a  good  supply  to 
keep  it  up,  and  not  run  out  of  it. 

(At  this  point  the  electric  light  in  the  room  was  turned 
on,  and  comparisons  made  with  the  acetylene  gas.) 

Mr.  Wickens  :  The  globes  on  the  electric  light  kill 
forty  per  cent,  of  the  light,  whereas  the  acetylene  gas  is 
a  bare  light. 

Mr.  Black  :  I  have  had  it  without  the  slightest  trace 
of  yellow  color,  and  with  just  a  blue  spot  about  the  size 
.  of  a  pinhead. 

Mr.  Wright  :  I  understand  that  Mr.  Black  informs  us 
that  Mr.  Willson  proposes  to  use  that  gas  in  St.  Cath- 
arines as  a  mixture  or  energizer  to  the  ordinary  gas. 
In  the  paper  I  notice  that  he  says  that  it  does  not  mix 
very  well  with  the  water  gas  ;  in  fact,  it  is  no  use  for 
that  ;  it  will  mix  better  with  coal  gas.  We  all  of  us 
know,  I  think,  that  there  is  precious  little  coal  gas 
manufactured.  Very  nearly  all  the  gas  companies  are 
running  with  water  gas.  If  that  is  really  the  case  there 
does  not  appear  to  be  very  much  field  for  this  product 
as  an  energizer  for  the  ordinary  gas  of  commerce,  as  we 
may  call  it.  The  gas  companies,  for  the  sake  of  using 
it,  save  as  an  energizer,  would  never  exchange  their 
water  gas  plants  and  go  back  to  the  old  methods  of  pro- 
ducing coal  gas  at  a  vastly  greater  expense  in  order  to 
use  acetylene  gas,  which  is  manufactured  at  a  tremen- 
dously low  rate.  My  remarks  are  with  reference  to  gas 
plants  all  over  the  country.  We  are  all  aware  that  the 
largest  gas  plants  are  water  gas  plants. 

Mr.  Black  :  I  don't  know  anything  about  the  condi- 
tion of  the  gas  companies.  In  Hamilton  I  know  it  is 
coal  gas  which  they  make.  I  understand  in  Toronto  it 
is  water  gas. 


Mr.  Wright  :  Both. 

Mr.  Johnson  :  Is  there  any  difference  in  using  iron, 
brass  or  copper  tubing  ?  Does  it  cause  any  trouble  by 
using  the  brass  or  copper  ? 

Mr.  C.  S.  Mallett  :  I  believe  it  combines  with  copper 
and  makes  a  kind  of  deterioration  ;  it  uses  up  the 
copper,  I  understand.  It  also  does  with  brass,  but  not 
to  such  an  extent  as  to  interfere  with  any  fixtures  like 
those  (refers  to  fixtures  used  by  Mr.  Black  in  illustrating 
the  acetylene  gas.)    On  iron  or  lead  it  has  no  effect. 

Mr.  J.  J.  Wright  :  If  there  is  a  deteriorating  effect 
and  the  copper  would  combine  with  the  gas,  that  would 
certainly  seem  to  rule  out  the  fixtures  at  present  in  use. 
You  could  not  guarantee  that  any  brass  fixture  has  not 
got  a  large  proportion  of  copper  in  its  composition.  It 
appears  that  if  this  gas  were  used  even  as  an  enricher 
for  ordinary  gas,  and  used  in  an  ordinary  fixture,  that  the 
whole  thing  would  have  to  be  revised  ;  new  fixtures 
would  have  to  be  put  in  all  over.  Would  not  that  have 
a  tendency  to  shut  it  out  as  an  energizer  of  ordinar}' 
gas  ? 

Mr.  Black  :  Have  not  all  fixtures  an  iron  pipe  inside, 
for  gas?    I  think  the  conducting  pipe  is  iron. 

Mr.  Wright  :  Any  number  of  gas  fixtures  are  made 
of  copper  and  brass  piping. 

Mr.  Black  :  The  parties  who  are  running  it  do  not- 
think  they  will  have  any  trouble. 

Mr.  Wright  :  They  are  rather  too  optimistic  as  to  the 
outcome  of  this  product.  We  are  well  aware  that  the 
true  test  of  the  merit  of  any  new  discovery  is  its  use. 
It  is  two  years  now  since  Mr,  Willson  first  discovered 
this  gas  ;  and  we  do  not  find  that  it  is  in  use  in  any 
commercial  or  practicable  sense.  They  have  been  mak- 
ing preparations  in  various  places  to  experiment  with  it 
and  that  is  about  all.  If  this  had  been  such  a  valuable 
energizer,  as  the  making  of  it  is  such  a  very  simple 
process,  it  certainly  would  have  come  into  use  to  a  very 
much  greater  extent  than  it  has.  I  think  you  can  look 
upon  that  as  the  true  test  of  any  new  discovery. 

Mr.  Black  :  Anyone  who  makes  such  a  discovery  as 
this  wishes  to  secure  it  as  safely  as  possible  before 
giving  it  out  to  the  public.  It  takes  a  lot  of  capital  to 
work  a  thing  of  that  kind  ;  it  takes  time  to  interest 
capitalists  ;  it  had  to  be  tested  in  every  possible  way  ; 
they  had  to  be  satisfied  by  chemists  and  others  that  it 
was  all  right  before  they  put  their  money  in  it.  I  have 
no  doubt  but  that  within  the  next  six  months  you  will 
see  plenty  of  it. 

Mr.  Mallett  :  Why  is  it  those  three  jets  have  lost  a 
great  deal  of  their  illuminating  power  ? 

Mr.  Black  :  We  have  stopped  the  generation  of  the 
gas  and  the  pressure  is  taking  care  of  itself.  We  might 
as  well  turn  it  out,  but  we  wish  to  burn  up  the  gas. 
Where  you  see  the  yellow  flame  it  shows  an  excess  of 
carbon. 

Mr.  Breithaupt  :  The  paper  we  have  listened  to  by 
Mr.  Black  is  certainly  one  of  great  interest  to  all  the 
members  of  the  Association,  and  I  think  we  should  con- 
gratulate Mr.  Black  upon  presenting  the  subject  in  such 
a  concise  and  clear  manner.  The  question  of  acetylene 
gas  is  one  which  is  creating  a  great  deal  of  interest 
throughout  the  country  at  the  present  time.  I  may  say 
I  have  studied  it  up  a  little  myself,  and  have  data  of 
tests  that  were  made  by  two  engineers  of  the  Acetylene 
Gas  Co.,  in  Philadelphia,  the  company  which  is  there 
exploiting  this  matter  principally,  I  believe.  These 
tests  were  made  in  North  Carolina,  before  the  three 
experts,  Professor  Houston,  Dr.  Kennelly  and  Dr. 
Kinnicutt  made  their  tests,  and  they  were  not  so  favorable 
as  the  tests  made  by  the  three  experts  in  March  last. 
Of  course  we  may  expect  in  that  time  (it  was  nearly  a 
year  before  that  the  other  test  was  made)  there  was 
some  improvement  made.  The  cost  of  acetylene  gas 
varies  directly  at  the  cost  of  producing  the  calcium 
carbide.  The  figures  here  given  as  to  the  cost  of 
calcium  carbide  I  think  are  altogether  too  optimistic. 
In  the  report  of  the  test  made  by  Professor  Houston 
and  Drs.  Kennelly  and  Kinnicutt  the  cost  of  power  is 
given  as  $5  per  h.p.  We  all  know  that  $5  per  h.p. 
per  annum  is  a  figure  that   nobody  ever  dreams  of. 
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much  less  realizes.  I  am  surprised  that  the  rate  men- 
tioned has  been  secured  at  St.  Catharines.  Of  course, 
if  that  is  so  the  argument  drops. 

Mr.  Black  :  About  200,000  h.p.  is  available  in  the 
province  of  Quebec  at  the  same  price. 

Mr.  Breithaupt  :  It  is  a  price  that  is  surprising, 
because  nobody  who  has  been  in  the  business  at  all  has 
known  any  such  price.  At  Niagara  Falls,  where  they 
are  producing  power  in  such  enormous  quantities,  they 
are  selling  it  at  $20  per  h.p.  delivered  at  the  works 
only.  Therefore,  one  argument  that  is  made  through- 
out, that  the  production  of  calcium  carbide  can  be 
utilized  as  an  additional  load  to  the  ordinary  small 
station,  drops.  The  ordinary  small  station  cannot 
deliver  power  at  anything  approximating  $20  per 
h.  p.  For  instance,  here  in  Toronto  or  elsewhere 
where  power  has  to  be  generated,  from  steam,  the 
difficulties  of  using  this  gas  as  a  pure  illuminator 
would  be  great.  Could  this  gas  be  controlled 
and  distributed  through  pipes,  if  it  were  generated 
in  a  private  house  and  be  burned  there  just  as  it  is 
generated  ?  The  Acetylene  Company  in  Philadelphia 
were  exploiting  a  system  of  generating  directly  in  the 
place  where  it  is  to  be  used.  They  have  for  that  pur- 
pose a  generator  similar  in  principle  to  what  Mr.  Black 
has  here,  just  a  box  in  which  they  keep  the  calcium 
carbide  ;  they  apply  water  to  it  and  the  gas  goes  from 
the  generator  directly  into  the  house  pipes.  The  great 
question  is,  how  to  regulate  the  pressure.  The  affinity 
that  this  compound  shows  for  water  is  very  great.  I 
understand  that  once  you  have  turned  on  a  certain 
amount  of  water  you  cannot  stop  generation  of  the  gas 
until  that  stock  of  water  is  completely  exhausted.  I 
was  speaking  to  engineers  in  Philadelphia  about  it  and 
I  asked  them  how  they  regulated  it.  They  said  the 
only  way  is  to  let  the  gas  escape,  or  else  the  pressure 
will  get  to  such  a  height  as  to  be  dangerous. 

Mr.  Black  :  They  have  a  safety  valve,  and  if  the 
pressure  rises  above  a  certain  point  it  blows  off. 

Mr.  Breithaupt  :  That  would  be  wasted  energy.  As 
to  the  use  of  acetylene  as  an  enricher  for  coal  and  water 
gas,  I  read  a  paper  by  Prof.  Lewes  on  that  point,  and 
he  said  the  gas  does  not  mix  properly  with  the  water 
gas  and  is  of  very  little  value  there.  It  is,  however,  a 
good  enricher  for  coal  gas.  The  commercial  value  of 
acetylene  gas,  taking  all  these  points  into  consideration, 
it  seems  to  me  is  not  quite  so  promising  as  its  promoters 
claim  for  it.  There  is  another  point  to  which  Mr.  Yule 
has  called  my  attention  with  reference  to  laying  pipes 
to  distribute  acetylene  gas  from  a  central  station.  At 
present,  in  laying  distributing  pipes  for  gas,  we  put  the 
pipes  below  the  frost  line,  not  only  to  prevent  condensa- 
tion, but  also  to  keep  our  pipes  intact.  If  you  lay  pipes 
above  the  frost  line  the  frost  will  soon  break  them. 
You  must  take  into  consideration  that  however  you 
place  these  pipes,  you  have  got  to  put  them  below  the 
frost  line  in  order  to  keep  them  intact,  and  then  you 
would  have  just  as  much  cost  in  laying  as  in  laying 
ordinary  gas  pipes. 

Mr.  A.  A.  Dion  :  I  have  listened  to  Mr.  Black's  paper 
with  a  great  deal  of  interest.  It  is  a  very  good  paper. 
But,  I  must  say  I  am  still  in  the  same  position  that  I 
was  before  ;  I  am  not  yet  able  to  make  up  my  mind 
as  to  the  true  cost  of  acetylene  gas,  or  its  true  value. 
I  have  read  nearly  everything  that  has  been  published 
in  the  technical  journals  concerning  acetylene  gas  in 
recent  years  ;  and  I  have  read  with  a  great  deal  of 
attention,  trying  to  form  an  opinion  as  to  the  real  cost 
of  producing  the  calcium  carbide  and  also  the  true  value 
of  the  gas  as  a  possible  competitor  with  electric  light- 
ing, but  I  found  those  articles  so  contradictory  that  it 
was  impossible  for  me  to  form  any  opinion  whatever, 
and  I  am  still  in  the  same  position.  I  think,  however, 
that  Mr.  Black's  views  of  the  prospects  of  acetylene 
gas  are  much  too  rosy.  However,  those  of  us  who 
might  have  formed  the  opinion,  as  I  h&d,  that  the  gas 
was  very  poisonous,  are  consoled  with  Mr.  Black's 
statement  that  it  is  not  so  poisonous  as  coal  gas.  I 
think  it  might  be  very  much  less  poisonous  than  coal 
gas  and  still  be  very  objectionable  to  most  of  us  in  that 
respect.     Another  thing  :    he  argues  that  its  strong 


pungent  smell  is  a  safeguard,  and  a  person  could  not 
go  to  sleep  before  noticing  it.  We  know  that  the 
ordinary  illuminating  gas  has  a  very  strong  pungent 
smell,  nevertheless  accidents  do  happen.  There  is 
the  further  objection,  that  there  is  nothing  neces- 
sarily alarming  about  the  smell  of  garlic.  There  is 
one  thing  I  wish  to  call  your  attention  to, 
which  is,  I  think,  perhaps  a  misprint  ;  Mr.  Black  states 
in  his  paper  that  the  pipes  can  be  laid  below  the  surface 
for  little  or  no  expense.  I  cannot  conceive  of  a  case 
where  no  expense  would  be  incurred. 

Mr.  Wickens  :  There  is  one  matter  that  Mr. 
Briethaupt  spoke  of  which  was  demonstrated  here, 
while  we  were  experimenting  with  the  gas.  The  gas 
generates  very  quickly,  as  soon  as  the  water  strikes  it  ; 
it  is  absolutely  necessary  to  hold  the  meter  down  pretty 
well  ;  it  lifted  it  right  up.  It  is  hard  to  tell  how  to 
accommodate  the  pressure.  It  is  evident  it  would  be 
very  troublesome  to  regulate  the  speed  at  which  this 
gas  is  to  be  generated  and  delivered  into  a  tank.  You 
noticed  that  if  we  increased  the  pressure  on  the  gaso- 
meter the  light  would  flare  up.  As  long  as  the  pressure 
was  at  the  same  fixed  point  the  light  was  steady,  and  as 
soon  as  we  put  a  little  extra  pressure  on  it  made  the 
light  considerably  stronger.  It  is  evident  it  is  going  to 
be  very  difficult,  if  it  ever  is  accomplished,  to  exactly 
regulate  the  pressure,  from  the  fact  that  the  gas  gener- 
ates very  rapidly  and  you  could  not  tell  when  it  is  going 
to  stop.  After  the  color  disappeared  in  the  jar  it  was 
still  making  gas — it  was  still  pushing  against  the 
counterweight. 

Mr.  Yule  :  I  do  not  see  any  difficulty  in  overcoming 
the  objections  that  Mr.  Breithaupt  makes.  Supposing 
you  have  a  fifty  pound  holder  in  your  cellar,  you  will 
know  how  many  pounds  you  can  make  from  so  many 
pounds  of  acetylene — making  your  gas  in  the  afternoon 
before  you  start — and  you  simply  use  up  your  holder. 
Your  pressure  will  be  the  san\e  throughout  the  evening 
if  your  holder  is  of  sufficient  capacity  to  supply  you  with 
gas  during  that  night.  It  is  not  necessary  to  make 
more  gas  while  you  are  using  it.  So  many  pounds  of 
acetylene  will  make  so  many  feet  of  gas  ;  it  is  simply 
the  operation  of  leaving  it  stand  there  and  using  it  in 
the  night. 

Mr.  J.  F.  H.  Wyse  :  Wouldn't  that  of  itself  be  an 
objection  to  having  the  gas  in  the  house  if  you  had  to 
depend  on  the  domestic  to  make  the  gas  in  that  way  ? 
It  seems  to  me  to  be  a  serious  objection.  The  master 
of  the  house  would  not  want  to  have  to  look  after  a 
matter  of  that  kind. 

Mr.  Wickens  :  Suppose  we  make  a  gas  receiver  or 
receptacle  in  that  house.  We  know  if  we  have  so  much 
water  we  are  going  to  make  so  many  feet  of  gas  ;  the 
receiver  will  be  of  some  fixed  size  and  the  pressure  so 
much  per  square  inch  ;  we  start  our  lights  around  the 
house,  and  if  we  use  two-thirds  of  the  gas  generated  we 
have  made  the  receiver  no  smaller  and  the  pressure  has 
gone  down. 

Mr.  Hopkins  :  I  don't  think  that  is  so  at  all.  That 
would  not  necessarily  follow. 

Mr.  Armstrong  :  It  is  the  running  and  regulating  of 
the  geneartor  of  acetylene  from  calcium  carbide  in  what 
we  might  call  the  small  unit  which  Mr.  Willson 
seems  to  favor,  but  the  difficulty  would  seem  to  be  that 
it  is  not  something  that  the  ordinary  domestic  could  be 
expected  to  handle  in  a  satisfactory  way.  The  possi- 
bility of  danger  and  the  difficulties  are  certainly 
greater  than  with  the  ordinary  furnace,  and  they  are 
generally  found  sufficient  ;  and  it  seems  to  me  unlikely, 
accustomed  as  people  are  now-a-days  to  depend  on  the 
central  station  or  gas  plants,  that  they  would  be  dis- 
posed to  have  any  bother.  One  thing  which  seems  to 
have  been  left  out  of  consideration  is  the  fact  that 
the  calcium  carbide  for  shipment  must  be  put  up 
in  closely  sealed  packages,  and  when  these  are  opened, 
on  exposure  to  the  air,  it  deteriorates  very  rapidly. 
Mr.  Willson  did  not  seem  to  favor  the  idea  of  distribu- 
tion when  liquefied  under  pressure  in  cylinders  ;  he  did 
not  state  for  what  reason,  but  I  fancy  it  is  on  account 
of  the  dangerof  explosion  whenunderhigh  pressure,  which 
I  believeis  very  great.  Thereisanother  point  in  connection 
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with  the  gas  which  I  think  should  not  be  overlooked, 
and  that  is,  when  the  temperature  is  raised  to  about  300 
degrees  it  becomes  highly  explosive,  and  in  case  of 
general  use  and  in  the  case  of  fires  that  would  become 
a  very  serious  drawback  to  its  use.  It  seems  unnecessary 
to  say  anything  about  the  estimates  of  cost  which  have 
been  given.  I  think  as  yet  they  are  not  based  on  any 
ordinary  commercial  values,  which  we  would  require  to 
have  established  before  it  could  have  any  extended  use. 
There  is  one  small  item  which  I  see  is  entirely  omitted 
in  the  calculation  of  the  cost  as  given  by  Mr.  Black,  and 
that  is  the  cost  of  the  carbon  electrodes,  which  is  found 
to  be  a  very  considerable  factor,  and  one  that  has  been 
entirely  overlooked. 

Mr.  Black  :  In  reply  to  what  Mr.  Briethaupt  said 
about  regulating  the  pressure,  and  the  Philadelphia  en- 
gineers saying  that  they  had  to  let  the  gas  go  to  control 
it,  I  might  say  I  have  seen  illustrations  of  a  gas  holder 
so  arranged  that  as  the  gas  goes  up  it  shuts  off  the 
water ;  and  as  it  is  consumed  and  as  the  gas  drops 
down  it  lets  the  water  in,  and  by  that  means  the  manu- 
facture of  the  gas  is  automatic.  I  think  means  will  be 
found  in  practice  to  prevent  the  necessity  of  blowing  off 
the  gas  when  the  pressure  gets  too  strong.  I  noted 
here  something  about  an  error  in  figures,  but  I  do  not 
remember  what  it  was. 

The  President :  It  was  in  reference  to  the  laying  of 
the  pipes. 

Mr.  Black:  Those  two  little  words,  "  or  no,  "  had 
better  be  taken  out  ;  there  must  be  some  expense  in 
laying  the  pipes.  The  cost  of  the  carbide  has  been 
variously  estimated  ;  some  have  made  it  as  high  as  $100 
a  ton.  Mr.  Ferguson,  who  read  a  paper  before  the 
National  Electric  Light  Association,  figured  it  out,  and 
I  discovered  an  error  in  his  figures  of  $7 — reducing  his 
figures  by  $7.  I  have  not  the  paper  with  me.  He  was 
figuring  on  ten  tons  a  day  production,  and  he  reduced 
the  cost  of  labor,  and  so  on.  The  price  of  the  carbon 
electrodes  he  places  at  $7.77  for  each  ton  more  than  the 
lime  and  the  coke.  That  should  be  reduced  by  one- 
tenth,  making  the  cost  per  ton  77  cents.  I  included 
the  cost  of  the  carbons  in  the  other  charges.  As  to  the 
poisonous  nature  of  the  gas,  one  of  the  authorities  who 
experimented  declared  it  was  only  one-seventh  as  poison- 
ous as  ordinary  gas.  I  won't  vouch  for  that,  but  that 
is  his  statement.  He  is  a  Frenchman,  and  claims  to  be 
a  scientific  man.  I  think  I  have  covered  all  the  points, 
as  far  as  I  know.  Had  the  convention  been  a  few 
weeks  later  I  would  have  had  more  perfect  apparatus. 
Mr.  Willson  offered  to  send  me  one  of  the  smallest 
household  arrangements  that  he  was  making,  but  it 
was  not  yet  completed,  so  that  I  had  to  come  away 
without  it.  I  left  this  until  the  last  moment,  expecting 
to  have  a  more  complete  outfit.  In  the  course  of  a  few 
weeks  we  will  have  it  before  the  public,  and  then  the 
exact  price  can  be  got  at. 

Mr.  Breithaupt  :  In  answer  to  what  Mr.  Black  has 
said,  I  wish  to  call  attention  to  the  fact,  not  that 
the  water  could  not  be  shut  off,  but  that  the  gas  does 
not  stop  generating  the  moment  the  water  is  shut  off, 
because  the  calcium  carbide  has  to  absorb  all  the  water 
that  is  in  the  jar  before  it  stops  generating,  and  in  that 
way  the  danger  arises  from  generating  with  a  small 
plant.  I  said  that  in  Philadelphia  they  did  not  have 
any  arrangement  to  relieve  the  pressure.  I  have  much 
pleasure  in  proposing  a  hearty  vote  of  thanks  to  Mr. 
Black  for  the  paper  he  has  given  us.  I  am  sure  that  it 
has  been  of  great  interest  to  the  Association  and  of 
great  benefit. 

Mr.  J.  J.  Wright  :  I  think  it  is  only  fait  to  give  it 
due  credit.  I  think  Mr.  Black  states  in  his  paper  that 
it  is  intoxicating  ;  that  certainly  is  a  point  that  ought 
to  be  in  its  favor.  I  would  like  to  trouble  Mr.  Black 
with  one  more  question  ;  that  is,  where  is  that  200,000 
horse-power  in  the  Province  of  Quebec  ? 

Mr.  Black  :  In  the  backwoods  somewhere. 

The  President  :  It  has  been  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  Wright,  that  a  hearty  and  sincere  vote 
of  thanks  be  tendered  to  Mr.  Black  for  his  care  in  the 
preparation  of  this  paper.     (Carried  with  applause.) 

The  President  :  Mr.  Black,  I  have  great  pleasure  in 


conveying  to  you  the  thanks  of  this  Association  for  the 
trouble  and  care  you  have  taken  in  the  preparation  of 
this  paper. 

Mr.  K.  J.  Dunstan  :  I  may  mention  a  little  incident  : 
A  good  many  years  ago  we  had  trouble  in  Hamilton 
with  a  certain  telephone  line  ;  we  could  not  find  the  in- 
terruption. After  a  while  a  youngster  was  found  hiding 
behind  the  fence  tapping  the  line  with  a  home-made 
telephone.  Nothing  much  was  done  to  the  youngster, 
but  the  telephone  was  confiscated.  The  youngster  was 
Mr.  Willson. 

Mr.  Black  :  I  think  I  have  that  telephone  yet. 

The  President  :  Is  it  your  wish  to  adjourn,  or  shall 
we  proceed. 

Mr.  J.  J.  Wright:  I  move  that  the  convention  adjourn. 
At  4:30  p.m.  the  convention  adjourned  to  Thursday, 
June  i8th,  at  10  o'clock  a.m. 

ILLUSTRATED  LECTURE  BY  MR.   JAMES  MILNE. 

In  the  evening  the  Rotunda  of  the  Board  of  Trade 
was  filled  with  ladies  and  gentlemen  assembled  to  hear 
Mr.  James  Milne's  lecture  on  "  Radiant  Matter."  The 
lecture  was  illustrated  by  numerous  diagrams  projected  ' 
upon  a  screen,  and  with  demonstrations  of  Roentgen 
rays,  and  was  received  with  much  interest  and  appre- 
ciation by  the  audience. 

Immediately  following  the  lecture  a  visit  of  inspection 
was  made  to  the  power  stations  of  the  Toronto  Electric 
Light  Co.  and  the  Toronto  Railway  Co. 

SECOND  DAY. 

MORNING  SESSION. 

The  President  called  the  convention  to  order  at  10  a.m., 
and  announced  as  the  first  order  of  business  for  the  day 
the  consideration  of  a  place  for  the  holding  of  the  next 
convention. 

Mr.  J.   Carroll  :    Mr.  Chairman,   I  have  pleasure  in 
suggesting  Niagara. 

Mr.  Breithaupt  :  I  second  that. 

Mr.  J.  J.  Wright :  As  I  understand,  there  is  no  strong 
representation  of  the  Association  at  Niagara  Falls. 
That  of  course  means  that  if  we  held  a  convention  there 
we  should  have  to  carry  our  supplies  along  and  make 
arrangements  for  the  features  of  entertainment  and  so 
on  independent  of  the  place  itself.  I  am  not  mention- 
ing this  because  I  have  any  objection  whatever  to 
Niagara  Falls,  but  it  is  simply  a  matter  that  should  be 
understood. 

The  President  :  That  is  a  very  important  feature. 
We  have  no  representative  here  from  Niagara  Falls. 
I  presume  when  Mr.  Carroll  suggested  Niagara  he 
meant  Niagara  Falls. 

Mr.  Carroll  :  Yes. 

Mr.  Kammerer  :  While  we  have  no  representative  at 
Niagara  Falls  except  one,  all  that  know  that  one  will 
say  he  is  a  host  in  himself — that  is,  Mr.  Ross  Mackenzie. 
I  think  the  social  features,  and  the  taking  care  of  the 
people  when  they  get  there,  can  be  safely  left  in  Mr. 
Mackenzie's  hands. 

The  President  :  Allow  me  to  read  a  letter  w^h-ich  was 
received  some  time  ago  in  connection  with  the  coming 
convention: 

Niagara  Falls  Park  &  River  Railway  Co., 

May  13th,  i8q6. 

A.  B.  Smith,  Esq., 

G.  N.  W.  Telegraph  Co.,  Toronto. 
Dear  Sir, — In  connection  with  the  coming  convention  of  the 
Canadian  Electrical  Society,  I  beg  to  offer  you  on  behalf  of  the 
company  the  freedom  of  the  road  for  your  members  if  you  hold  the 
convention  at  the  Falls.  We  desire  you  to  visit  the  Falls,  and  we 
trust  that  we  may  have  tlie  pleasure  of  youi  company. 

Yours  truly, 

Ross  Mackenzie,  Manager. 

We  acknowledged  the  receipt  of  that  letter  and  thanked 
Mr.  Mackenzie  very  kindly  for  his  invitation,  and  at  the 
same  time  said  that  it  was  probable  that  at  some  future 
time  we  would  hold  our  convention  at  Niagara  Falls, 
and  we  would  avail  ourselves  of  his  kindness.  Are 
there  any  other  places  suggested  ? 

Mr.  J.  J.  Wright  :  It  appears  to  me  the  only  other 
place  available  would  be  Quebec.    There  was  some 
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talk  of  that  last  year.  There  would  be  a  certain  amount 
of  objection  to  that  on  account  of  its  distance  from  this 
end  of  the  country.  Having  held  the  meeting  in  Ottawa 
last  year,  it  practically  leaves  us  with  Toronto  and 
Montreal,  and  having  held  conventions  in  these  places  . 
in  the  not  very  remote  past,  we  are  left  almost  without 
any  choice  but  Niagara  Falls.  It  is  a  fine  place  to 
spend  a  few  days,  and  we  should  have  a  very  pleasant 
convention  there. 

The  President  :  It  is  desirable  from  the  Association's 
standpoint  that  our  conventions  should  not  be  held  ex- 
clusively in  one  section  of  the  country.  Objection  may 
be  taken  to  having  a  convention  held  in  Niagara  Falls 
succeeding  the  one  held  in  Toronto,  but  if  there  are  no 
invitations  to  go  anywhere  else,  we  have  no  alternative 
but  to  accept  and  decide  on  Niagara  Falls,  and  I  pre- 
sume it  is  decided  that  we  go  there.  .With  reference 
to  the  time,  I  think  it  should  be  in  the  month  of  June. 

Mr.  Kammerer  :  I  think  that  is  about  the  right  time. 
We  have  a  good  sample  of  June  weather  here  and  a 
good  sample  of  the  crop  that  June  brings,  and  it  would 
bring  just  as  good  a  crop  at  Niagara  Falls.  There  will 
be  no  politics  at  this  time  next  year. 

The  President:  It  is  for  this  convention  to  say  whether 
they  will  meet  in  June  or  not.  The  Executive  can  fix 
the  exact  date.  Is  it  your  wish  that  the  convention 
shall  be  held  in  the  month  of  June  ?  Carried  unani- 
mously. 

The  President  :  The  next  order  of  business  will  be  the 
consideration  of  reports.  We  will  take  up  Mr.  Breith- 
aupt's  report  of  the  Committee  on  Statistics. 

Mr.  Breithaupt  :  Mr.  President,  the  report  of  the 
Committee  on  Statistics  suggests  the  formation  of 
something  in  the  nature  of  a  bureau  of  mutual  informa- 
tion to  be  formed  in  the  interests  of  the  members  ot  the 
Association,  particularly  to  gather  information  regarding 
central  stations,  and  keep  it  on  file.  The  central  station 
men  throughout  the  country  are  particularly  the  ones 
whom  we  ought  to  get  into  our  Association,  and  we 
thought  that  we  could  find  no  better  way  of  interesting 
them  than  by  framing  some  such  scheme  as  this,  whereby 
they  would  be  benefited.  I  think  the  committee  has 
done  a  little  good  work  for  the  Association  in  increasing 
its  membership.  During  the  past  year,  I  believe  a  num- 
ber of  central  station  men  have  come  into  the  Associa- 
tion. With  these  blanks  that  we  sent  out  we  outlined 
our  plan  to  the  central  station  men  and  asked  them  to 
come  into  the  Association.  Some  of  them  have  done 
so.  Now,  as  to  the  method  of  carrying  out  this  plan 
we  had  in  view  :  It  would  be  a  little  difficult  to  carry  it 
out  unless  we  had  the  Secretary  do  the  principal  work 
of  it,  that  is,  keep  the  information  on  file  and  keep  it 
properly  tabulated,  so  that  any  member  of  the  Associa- 
tion wanting  information  could  write  to  the  Secretary 
for  it.  Some  might  want  information  on  the  prices 
usually  obtained  for  supplying  power,  or  whatever  it 
might  be,  and  central  station  men  are  very  reluctant  to 
give  this  information.  The  schedule  of  prices,  of  course, 
they  are  not  at  all  unwilling  to  give,  because  it  is  pub- 
lished and  is  public  property  everywhere,  but  any  detail 
of  matters  as  to  prices,  etc.,  they  are  reluctant  to  give, 
and  naturally  enough.  It  was  thought  a  man  might 
want  information,  for  instance,  as  to  prices,  what  prices 
were  in  other  places.  He  could  state  his  case  as  clearly 
as  possible  to  the  secretary,  who  would  advise  him  from 
which  members  of  the  Association  he  would  be  most  likely 
to  get  the  particularinformationaskedfor.  Hewould  then 
correspond  with  these  other  central  station  men,  and  be- 
ing members  of  the  Association,  mutually  acquainted 
with  each  other,  and  knowing  the  object  of  the  informa- 
tion sought,  we  thought  the  information  would,  in  all 
cases,  be  cheerfully  given.  All  central  station  men  have 
had  considerable  experience  in  this.  We  received  a 
great  many  blanks  from  central  station  men  answering 
in  a  very  reluctant  or  uncertain  way,  and  saying  we 
don't  know  what  it  is  to  be  used  for,  nor  where  it  is  to 
be  used  ;  and  in  most  cases  they  did  not  fill  it  out  at  all. 
We  all  recognize  it  to  be  information  which  is  of  value 
to  ns,  because  in  town  contracts,  where  we  have  to  re- 
new, the  town  authorities  are  always  talking  about  that, 
this,  and  the  other  place  where  they  get  light  for  very 


much  less  than  we  are  supplying  it  ;  and  generally  they 
do  not  understand  the  details  of  the  case,  and  simply 
say  this  corporation  is  getting  light  for  less,  and  you 
have  got  to  give  it  tor  that  or  we  will  get  in  another 
company  to  compete  with  you.  If  we  could  get  the  in- 
formation in  detail  for  such  cases  we  would  probably 
know  why  that  corporation  is  getting  cheaper  light,  and 
could  then  answer  the  authorities  in  that  respect.  I 
would  like  to  hear  the  suggestions  of  the  members  on 
this  point,  particularly  Mr.  Hunt,  who  can  give  us  con- 
siderable information  along  that  line.  This  method  is 
adopted  in  the  National  Electric  Light  Assn.  He  spoke 
to  me  about  it  yesterday,  and  there,  I  believe,  they  have 
derived  very  much  benefit  in  that  way. 

The  President  called  upon  Mr.  Hunt  to  speak,  but 
he  was  absent  from  the  room. 

Mr.  Kammerer  :  I  think  the  scheme  is  an  excellent 
one,  for  this  reason  :  We  have  water  power  and  we 
have  steam  power.  In  most  cases  where  they  have 
water  power  they  sell  the  incandescent  light  more 
cheaply  than  where  steam  power  is  used,  and  if  this  in- 
formation is  secured  in  a  statistical  way,  the  central 
station  man  can  talk  to  his  customers  and  tell  them  that 
for  that  reason  he  cannot  give  them  incandescent  light 
at  the  same  prices  that  a  town  plant  100  miles  away 
can,  because  he  has  to  produce  it  by  steam.  The  con- 
sumer does  not  make  it  his  business  to  find  out  whether 
the  person  is  furnishing  the  light  by  using  water  or  by 
using  steam. 

Mr.  Armstrong :  There  is  no  doubt  but  that  the 
scheme  which  Mr.  Breithaupt  suggests  would  be  of 
great  value  to  the  industry  generally.  We  are  almost 
continuously  in  receipt  of  inquiries  by  companies  renew- 
ing their  contracts  as  to  the  prices  paid  and  the  condi- 
tions under  which  contracts  are  carried  on  through 
out  the  country  ;  and  very  often  we  are  not  in  a 
position  to  give  that  information,  because  ordinarily  we 
cannot  get  it  on  the  same  basis  as  the  companies  could 
directly,  or  as  the  Secretary  of  the  Association  could,  in 
his  official  capacity.  Referring  to  what  Mr.  Hunt  stated 
to  Mr.  Breithaupt  and  myself  last  night  as  to  the 
plan  of  the  National  Association,  of  which  he  is  a 
member,  he  said  that  the  Secretary,  who  was  paid  a 
proper  remuneration  for  devoting  a  considerable  portion 
of  his  time  to  the  affairs  of  the  Association,  had, 
just  in  the  way  Mr.  Breithaupt  suggests,  general  in- 
formation as  to  the  conditions  under  which  each  of 
the  central  stations  was  carried  on  ;  and  any 
member  of  the  Association  who  was  in  difficulty 
of  any  kind,  or  wanted  information  as  to  the  operation 
of  his  individual  plant,  could  simply  apply  to  the 
Secretary,  and  feel  sure  he  would  obtain  the  com- 
pletes! and  best  information,  or  a  reference  to  central 
stations  where  he  could  get  it,  and  at  the  same  time  feel 
it  was  the  business  of  the  Secretary  of  the  Association 
to  furnish  him  with  that  information.  I  think  if  any 
such  scheme  as  this  is  carried  on,  that  in  the  proper 
place  we  should  consider  the  re-arrangement  of  the 
Secretary's  position,  so  as  to  increase  the  remunera- 
tion to  such  an  amount  that  the  members  of  the 
Association  would  have  no  hesitancy  in  asking  him  for 
the  information,  and  feel  they  had  a  right  to  expect  it. 

Mr.  Kammerer  :  I  fall  in  with  all  Mr.  Armstrong  has 
said,  except  the  financial  portion.  If  we  are  to  remun- 
erate our  Secretary  in  a  proper  way  for  doing  that  work 
we  would  have  to  give  him  about  $1,200  a  year. 

Mr.  Armstrong  :  My  idea  was  simply  this,  that  our 
Secretary  now  does  a  great  deal  of  work  free  for  the 
members  of  the  Association,  and  it  seems  unfair  to  pile 
a  great  deal  more  on  him. 

The  President  :  Our  Secretary  suggests  that  if  we  had 
the  information  a  great  deal  of  it  might  be  available 
without  much  additional  expense.  It  does  seem  desir- 
able that  we  should  have  such  a  bureau  through  which 
information  which  is  reliable  and  authentic  could  be 
easily  and  promptly  obtained.  It  is  of  vital  importance 
sometimes  to  the  central  station  men  to  know  just  exactly 
what  light  is  being  produced  for,  and  all  the  rest  of  it, 
in  neighboring  towns.  I  hardly  think  the  Association 
is  in  shape  in  its  present  condition  to  undertake  that 
work.     The  work  done  by  the  committee  under  Mr. 
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Breithaupt  will  bear  fruit,  and  I  think  it  would  be  wise 
for  us  to  let  the  thing  simmer  for  another  year,  and  for 
the  present  go  on  as  we  have  been  going-,  and  probably 
by  that  time  it  will  assume  a  more  definite  shape,  and 
we  will  then  be  in  a  position  to  do  something. 

Mr.  Breithaupt  :  Mr.  Mortimer  and  I  discussed  this 
matter  some  time  ago.  The  committee  on  statistics 
for  the  coming  year,  whoever  they  may  be,  should,  I 
think,  be  willing  to  do  a  great  deal  of  the  work,  particu- 
larly in  formulating  the  nature  of  the  information  that 
should  be  gotten  together  ;  and  to  carry  on  the  corres- 
pondence for  the  Association  would  not  be  such  a 
great  undertaking,  because  the  number  of  central  sta- 
tion men  in  our  Association  is  not  so  very  large  as  to 
take  up  a  great  amount  of  time.  If  the  Secretary  and 
the  committee  on  statistics  would  co-operate,  it  seems 
to  me  that  something  might  be  done  during  this  coming 
year  on  this  work,  and  it  is  certainly  a  work  that  we 
should  undertake.  We  have  got  to  do  something  to 
interest  the  central  station  men  in  our  Association.  If 
the  Association  is  not  to  be  of  mutual  benefit  to  its 
members,  what  is  it  for?  I  think  if  we  add  $75  or  $100 
to  the  Secretary's  remuneration,  which,  it  seems  to  me, 
we  are  able  to  do,  Mr.  Mortimer  would  be  willing  to 
attend  to  the  correspondence  part  in  connection  with  it, 
and  with  the  help  of  the  committee  on  statistics,  I  think 
the  matter  could  be  taken  in  hand  now. 

Mr.  Mortimer  :  Mr.  President,  will  you  let  me  say 
just  a  few  words  on  this  point.  As  Mr.  Breithaupt 
says,  he  and  I  have  discussed  this  matter  to  some 
extent,  and  I  feel  that  the  Association  might  be  of  very 
much  more  use  and  practical  value  to  its  members, 
especially  central  station  men,  if  we  had  such  a  bureau 
as  is  proposed.  I  agree  with  Mr.  Breithaupt  that  we 
cannot  commence  that  work  any  too  soon,  and  so  far 
as  I  am  concerned  I  am  quite  willing  to  do  my  share  of 
that  work  for  the  coming  year  without  any  extra 
remuneration,  to  see  how  the  thing  works.  After  that, 
if  it  is  a  success  and  you  see  fit  to  increase  my  remuner- 
ation, all  right.  I  would  like  to  see  that  thing  started, 
and  to  see  the  Association  do  some  practical  work,  and 
anything  I  can  do  will  be  gladly  done. 

The  President  :  Our  Secretary  is  offering  his  services 
out  of  the  fullness  of  his  heart.  I  think  very  few  of  the 
members  here  realize  the  enormous  amount  of  work 
devolving  upon  him,  which  he  has  performed.  The 
remuneration  we  speak  of  is  simply  for  the  actual 
expenditure  and  not  of  being  a  remuneration  for  his 
services. 

Mr.  Breithaupt  :  Mr.  President,  I  would  move  the 
adoption  of  this  report. 
Mr.  Yule  :  I  second  that. 

The  President  put  the  motion,  which  on  a  vote  being 
taken,  was  carried. 

The  President  :  It  is  necessary  that  we  have  standing 
committees  for  the  next  year,  and  I  would  nominate 
Mr.  A.  A.  Dion,  of  Ottawa,  and  Mr.  J.  A.  Kammerer, 
of  Toronto,  to  bring  in  a  report  this  afternoon.  The 
committees  are  on  Legislation  and  Statistics. 

Mr,  P.  G.  Gossler  :  Do  I  understand  from  the  adop- 
tion of  the  report  that  the  Committee  on  Statistics  will 
undertake  the  extra  work? 

The  President  :  The  committee  will  be  continued  and 
the  work  with  it.  We  will  now  proceed  with  the  first 
paper  on  the  list  entitled,  "Meters"  by  Mr.  James 
Milne.     (See  page  146). 

Mr.  Milne,  on  rising  to  read  his  paper,  was  greeted 
with  applause.  He  said  :  In  getting  up  this  paper  on 
meters  I  thought  first  of  devoting  the  whole  of  it  to 
chemical  meters,  but  as  the  number  of  central  stations 
using  the  chemical  meter  is  very  small,  I  thought  we 
might  just  throw  in  the  rest,  as  it  were. 
•  Mr.  Milne's  paper  was  fully  illustrated  by  diagrams 
thrown  upon  a  screen  by  means  of  the  stereopticon. 

The  President  :  Gentlemen,  the  paper  is  open  for  dis- 
cussion. 

Mr.  Rosebrugh  :  I  would  like  to  ask  Mr.  Milne  if  there 
would  be  any  conscientious  objection  on  the  part  of  the 
company  if  they  substituted  silver  for  zinc  ? 

Mr.  Milne  :  I  don't  see  that  there  would  be  any 
objection  at  all.     Probably  the  cost  would  be  a  little 


more  with  the  silver,  but  as  long  as  the  principle  is  the 
same,  I  don't  see  that  there  could  be  any  objection. 

Mr.  Armstrong  :  Mr.  Milne  has  certainly  given  us  a 
very  interesting  paper.  I  think  it  must  be  a  source  of 
congratulation  to  Mr.  Wright  that  he  is  able  to  meet 
such  customers  as  Mr.  Smith  (referring  to  Fig.  8  in 
paper)  when  they  kick  about  the  mysterious  results 
obtained  from  chemical  meters,  because  he  would  cer- 
tainly satisfy  them  that  they  must  be  wrong  and  the  meter 
right.  A  very  large  part  of  Mr.  Milne's  paper  loses  its 
importance  in  view  of  the  fact  that  the  larger  amount  of 
current  for  incandescent  lighting  is  supplied  from  alter- 
nating stations,  and  except  the  Lowrie  Hall  meter,  which 
Mr.  Milne  did  not  go  deeply  into,  and  which  is  hampered 
by  requiring  a  storage  battery,  there  is  no  chemical  meter 
that  can  measure  alternating  currents.  In  a  place  like 
Toronto,  where  direct  currents  are  used,  the  chemical 
meter  is  all  that  is  properly  claim.ed  for  it,  but  I  think  Mr. 
Milne  in  his  excessive  zeal  has  gone  somewhat  beyond 
the  general  facts  of  the  case  in  the  claims  for  inaccuracy 
which  he  urges  against  the  recording  motor  meter. 
The  result  of  the  Government  Inspection  tests  which 
Mr.  Higman,  whom  I  see  here,  will  no  doubt  be  able  to 
give  us  more  fully,  seems  to  show  very  good  results 
indeed  for  the  watt  meters  throughout  the  country. 
When  you  consider  this,  in  view  of  the  fact  that  many 
of  them  have  been  installed  for  several  years,  and  not 
always  under  the  best  conditions,  I  think  we  have 
reason  to  consider  the  results  as  sufficiently  accurate. 
There  is  one  thing  which  I  would  point  out  in  connec- 
tion with  Mr.  Milne's  awful  example  of  a  500-light 
meter  ;  such  a  building  as  that  was  used  in  would  be  a 
large  office  building  in  which  a  large  number  of  the  lights 
would  be  going  continuously,  sufficient  at  all  times  to 
run  the  meter.  Mr.  Milne  goes  on  to  state  that  the 
same  conditions  obtain  through  all  the  smaller  sized 
meters,  and  I  presume  the  same  percentage  for  the 
number  of  lamps  required  to  start  the  meter.  There  are  in 
Toronto  about  1,500  meters,  and  the  number  of  lamps 
to  be  supplied  from  these  would  be  about  35,000 ; 
that  would  make  the  average  size  a  meter  of  25 
lamps  capacity.  If  we  allow  Mr.  Milne's  claim  that  it 
takes  twelve  lamps  to  start  the  500-light  meter,  that  is 
only  slightly  over  two  per  cent,  of  its  current  capacity. 
Taking  the  average  as  25-Hght  meters  throughout 
the  entire  plant,  the  amount  of  current  required  would 
be  slightly  over  half  that  required  for  the  supply  of  one 
lamp,  with  the  average  sized  meter.  If  Mr.  Milne 
admits  that,  he  admits  that  the  meter  perfectly 
fulfils  its  purpose,  and  that'  on  the  average  it  will 
start  with  less  than  the  minimum  possible  load  that  can 
be  put  on  it.  There  is  a  further  objection  in  connec- 
tiori  with  the  chemical  meter  for  use  in  small  stations 
which  some  stress  should  be  placed  on,  and  that  is  that 
the  apparatus  required  for  measuring  the  zincs  is 
delicate  and  expensive  in  first  cost,  and  in  spite  of  Mr. 
Milne's  assertion  I  do  not  think  the  ordinary  lineman 
who  is  left  to  look  after  such  matters  would  be  capable 
of  handling  the  delicate  milligram  scale  used  in  connec- 
tion with  it.  A  good  deal  of  the  trouble  which- occurs 
in  connection  with  recording  meters,  and  I  can 
speak  more  particularly  of  the  Thomson  meter,  is  on 
account  of  the  careless  manner  in  which  they  are 
installed.  We  had  a  case  in  point  not  very  long  ago. 
We  shipped  out  a  meter  where  they  had  not  been  using 
them  before,  and  a  complaint  was  received  that  it  would 
not  operate.  We  wrote  enclosing  a  copy  of  the  instruc- 
tion book  and  saying  that  the  plugs  which  held  up 
the  armature  from  the  jewels  should  be  taken  out. 
They  replied  that  they  had  not  been  taken  out,  and 
thanked  us  for  the  information.  We  heard  later  that  the 
meter  still  failed  to  operate,  and  the  complaints  made 
about  it  were  very  severe,  but  upon  investigation  we 
found  that  the  local  expert  had  taken  the  meter  up  to 
the  garret  of  the  house  and  laid  it  down  on  its  back. 
A  Thomson  recording  watt  meter  won't  operate  that 
way.  Leaving  aside  those  failures  to  operate,  which 
are  the  result  of  carelessness  in  installation,  I  think  we 
may  claim  a  very  satisfactory  general  operation  for  the 
Thomson  recording  meters  which  are  on  the  market.  1 
do  not  mean  to  say  that  in  large  central  stations  using 
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direct  current,  where  the  admittedly  superior  accuracy 
of  the  chemical  meter  can  be  obtained  economically, 
that  the  recording  meter  should  invariably  be  used,  but 
for  the  general  run  of  stations,  we  are  obliged  to  put 
up  with  the  recording  meters,  even  though  they  are 
open  to  some  of  the  objections  that  Mr.  Milne  states. 

Mr.  Thomson  :  How  many  stations  in  Canada  are 
using  this  meter  ? 

Mr.  Milne  :  Three  ;  Winnipeg,  London  and  Toronto, 
I  think.  I  would  suggest  in  answer  to  what  Mr.  Arm- 
strong says  that  it  is  not  the  general  custom  of  the 
linemen  to  read  meters  in  any  central  station  of  any  im- 
portance. A  man  is  generally  detailed  for  that  sort  of 
work  alone,  and  I  think  that  any  station  that  hires  a 
lineman — that  is,  a  man  that  goes  around  putting  up 
wires  and  the  like  of  that — deserves  to  have  poor 
results  from  their  meters.  As  Mr.  Armstrong  illus- 
trated in  the  case  of  the  man  who  laid  the  meter  on  its 
back,  it  means,  of  course,  that  to  a  certain  degree,  the 
results  obtained  from  the  recording  watt  meters  are 
caused  by  carelessness.  I  might  say  that  I  think  we 
have  in  Toronto  the  best  men  procurable  for  the  meter 
business,  and  even  with  meters  adjusted  to  almost  per- 
fection we  have  got  some  percentage  of  error  right 
through  ;  no  matter  what  size,  whether  it  be  a  500-light 
meter  down  to  a  5-light  meter,  we  have  the  same  per- 
centage of  error  right  down.  We  cannot  ascertain 
whether  the  meter  is  registering  correctly  unless  we  put 
something  in  series  with  it  to  find  out.  I  know  by  a 
large  number  of  trials  that  when  we  put  in  the  chemical 
meter  the  watt  meter  was  slow  in  every  particular 
instance.  With  reference  to  the  taking  out  of  the  jewel, 
this  cannot  be  done  now  unless  the  meter  is  taken  down 
to  the  inspectors,  so  that  they  may  see  the  seal 
broken.  Everything  is  fixed  up  in  first-class  order 
before  the  meters  are  taken  from  the  electrical  inspec- 
tor's office.  I  do  not  see  that  anything  can  be  said  on 
that  point  at  all.  In  fact,  we  see  that  the  meters  are 
in  the  best  possible  shape  before  they  are  sent  to  the  in- 
spectors. 

Mr.  G.  Black  :  I  did  not  expect  to  take  part  in  this 
discussion.  I  have  a  constant  recording  watt  meter  in 
Hamilton  which  represents  the  perfection  of  meters.  I 
can  certainly  testify  that  it  does  record.  I  will  say  that 
it  goes  night  and  day,  whether  there  is  any  current  on  or 
not,  judging  from  the  results.  We  have  about  20  lights 
in  my  office,  and  I  was  told  that  they  were  60-watt 
lamps.  For  a  long  time,  taking  the  length  of  time 
these  lights  were  burning,  and  counting  for  60  watts 
per  lamp,  according  to  the  record,  I  found  that  the 
meter  seemed  to  read  about  25  per  cent,  ahead  of  any 
calculation  I  could  make. 

Mr.  Armstrong  :  Perhaps  the  lamps  were  not  of  the 
efficiency  they  were  supposed  to  be. 

Mr.  Black  :  If  I  allowed  about  100  watts  per  lamp  it 
would  agree  with  the  meter's  record.  I  think  on  any 
one  lamp  it  will  be  sure  to  run.  We  had  it  inspected 
by  the  government  inspector  lately  and  sealed  up,  and 
the  man  who  brought  it  back  told  me  the  inspector 
said  it  was  all  right,  so  I  let  the  thing  go  and  have  not 
looked  at  it  since.  I  would  like  to  sell  it  to  any  elec- 
trical company  to  run  up  their  dividends. 

Mr.  Wright  :  As  against  all  these  fine  theories  as  to 
the  watt  meter  we  have  the  ghastly  results  of  experience, 
and  we  cannot  go  behind  the  returns.  Mr.  Black  has 
given  us  a  case  in  Hamilton  ;  I  will  give  you  another. 
In  the  city  hall  the  company  were  running  some  lights 
in  one  of  the  departments.  After  a  little  trouble  we 
persuaded  the  authorities  to  adopt  the  electric  light 
throughout  the  entire  city  hall,  and  that  necessitated  a 
change  in  meters.  The  lights  were  used  in  the  police  sta- 
tion previously,  and  the  proposition  was  to  use  them  in  the 
entire  city  hall.  A  change  was  made  in  the  meters  and 
the  current  was  turned  on  in  the  entire  city  hall,  but  to 
the  surprise  of  the  company  their  bills  were  smaller 
than  they  were  before  all  the  city  hall  was  illuminated. 
It  depends  on  the  meter  being  made  of  a  size  to  accom- 
modate the  whole  of  the  building.  The  lights  used  in 
the  police  station  were  six  in  number  and  were  used 
during  the  24  hours,  under  the  previous  circumstances, 
and  the  company  got  paid  for  it.    When  the  larger 


meters  were  put  in,  the  council,  of  course,  meeting  once 
a  fortnight,  when  the  six  lights  only  were  turned  on, 
they  did  not  register  a  scrap. 

Mr.  Armstrong  :  I  think,  as  a  matter  of  fact,  a  com- 
plaint of  that  character,  so  extraordinary  and  beyond 
the  usual,  would  require  the  attention  of  the  govern- 
ment inspector.  I  think  that  is  an  exception,  and  the 
meter  must  have  had  something  wrong  with  it. 

Mr.  Wright  :  The  meter  was  inspected  by  the  gov- 
ernment inspector.  It  was  carried  there  as  carefully  as 
it  could  be  carried  ;  it  was  installed  with  a  spirit  level  ; 
it  was  not  set  on  its  back  or  put  upon  its  face,  and  all 
precautions  were  taken,  and  that  is  the  result.  It  is 
very  plain  to  see  the  reason,  as  Mr.  Milne  has  stated  in 
his  paper.  And  that  state  of  affairs  occurs  to  a  greater 
or  less  degree  in  every  installation.  You  take  a  delicate 
piece  of  mechanism  like  an  electrical  meter,  box  it  up 
so  that  you  can't  see  it  or  do  anything  with  it,  and  ex- 
pect that  thing  to  run  without  any  attention,  and  it  is 
out  of  all  reason.  The  utmost  that  I  ever  expected  to 
get  from  the  watt  meter  when  the  watt  meter  was  first 
introduced,  was  an  approximate  idea  of  the  current  that 
the  customer  used,  and  I  will  defy  any  person  who  has 
had  any  experience  to  say  that  that  is  not  so,  that  the 
utmost  you  can  expect  to  get  is  an  approximate  esti- 
mate. 

Mr.  P.  G.  Gossler  :  In  regard  to  the  reliability  of  re- 
cording meters  :  since  the  law  has  been  brought  into 
action  it  has  been  necessary  for  us  to  go  about  changing 
all  of  our  meters,  and  we  have  installed  the  Shallen- 
berger  meter.  Since  last  July  we  have  changed  from 
about  900  to  1000.  When  they  were  installed  each 
meter  was  inspected  and  the  number  of  lights  necessary 
to  make  them  record  was  entered  in  the  record  book, 
and  when  they  were  brought  in  they  were  also  checked 
off.  While  we  have  found  some  instances  where  the 
meters  have  become  clogged  through  dirt  or  cobwebs, 
the  results  have  been  so  satisfactory  that  we  have  no 
complaints  to  make.  The  question  of  allowing  them  to 
run  without  any  attention,  of  course,  cannot  be  consid- 
ered. In  a  large  installation  it  is  necessary  to  read 
your  meters.  Of  course  we  read  our  meters  according 
to  the  customer:  some  monthly,  some  quarterly,  but 
none  over  six  months.  The  men  who  are  employed  in 
that  capacity,  and  also  checking  out  the  bills,  have 
become  to  so  thoroughly  know  what  should  be  expected 
that  in  case  of  any  falling  off  in  the  recording  meter  it 
is  generally  very  readily  noted.  I  have  an  instance  that 
came  to  my  attention  on  Monday.  We  installed  for 
three  months  a  government  inspected  meter  ;  we  knew 
that  the  man  had  installed  fourteen  lights  and  we  had 
an  idea  of  what  his  bill  should  be.  Of  course,  it  would 
only  be  an  idea.  His  bill  did  not  come  up  to  what  we  ex- 
pected and  we  immediately  proceeded  to  investigate  and 
make  a  test.  Investigation  of  the  meter  showed  that  the 
light  ran  on  whether  the  meter  was  recording  or  not. 
Still  further  investigation  showed  that  there  was  a  wire 
under  one  cleat  short-circuiting  the  meter.  We  have 
found  the  reliability, of  those  meters  very  satisfactory, 
especially  during  the  last  year,  when  we  have  had  occa- 
sion to  change  and  are  changing  all  our  other  meters  in 
the  service. 

Mr.  Armstrong  :  I  should  like  to  ask  Mr.  Milne 
whether  he  intends  in  his  paper  to  attribute  this  unrelia- 
bility which  he  complains  of  to  the  Thomson  recording 
meter  alone. 

Mr.  Milne  :  The  only  meter  that  I  know  of  so  far  in  this 
country  as  recording  watts  is  the  Thomson  watt  meter  ; 
therefore  the  remarks,  as  far  as  I  am  personally  con- 
cerned, apply  to  the  watt  meter.  In  all  installations 
where  the  watt  meters  are  used  they  must  be  of  suffi- 
cient capacity  to  carry  the  maximum  load  with  safety. 
Take  for  instance  the  Grand  Trunk  station.  There 
are  probably  1000  or  1500  lights  there;  we  will 
say  800  to  make  sure.  We  had  to  put  in  a  meter  of 
sufficient  size  to  carry  that.  During  the  day  there  are 
about  from  10  to  25  lights  used,  and,  as  a  positive  fact, 
that  meter  certainly  did  not  record  on  fifteen  lights. 

Mr.  Armstrong  :  What  size  was  it  ? 

Mr.  Milne  :  It  was  160  amperes  :  I  think  that  is  the 
size  of  it.    When  we  put  in  the  Edison  meter  we  found 
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exactly  where  the  trouble  was.  I  knew  for  a  positive 
fact  they  were  using"  lig'ht  every  day  in  their  engine- 
room,  although  we  could  not  get  any  record  on  the 
meter.  All  we  could  do  was  to  put  on  the  chemical 
meter  to  find  out.  There  was  no  negligence  or  care- 
lessness in  the  installation  of  the  meter.  It  was  put  up 
dead  level  and  according  to  the  instructions  sent  out  by 
the  company  where  it  says,  "  Don't  suppose  you  know 
it  all."  We  take  it  for  granted  that  we  do  not  know 
all  about  it  and  simply  follow  the  instructions  sent 
out  by  the  company,  and  in  doing  so  that  is  the  result 
we  g-et. 

Mr.  Armstrong  :  Of  course,  Mr.  Milne  in  the  Grand 
Trunk  case  gives  an  instance  of  a  very  large  meter,  and 
the  number  of  lights  on  which  it  fails  to  start  is  less 
than  2^  per  cent,  of  its  total  capacity.  I  presume  Mr. 
Milne  in  speaking  particularly  of  the  watt  meter  is  speak- 
ing of  it  from  his  own  experience  in  Toronto.  It  being" 
the  only  meter  in  Commercial  use  for  recording  direct 
currents,  it  is  the  only  one  that  could  be  used  in  connection 
with  their  three-wire  circuits.  I  know  it  is  not  in  accord- 
ance with  the  facts,  or  the  result  of  theGovernmentinspec- 
tion  of  meters  generally  in  Canada,  that  the  watt  meter 
has  shown  itself  to  be  in  any  way  less  reliable  in  giving; 
accurate  returns  than  the  other  simple  recording  ampere 
meters  ;  in  fact,  the  results  have  been  precisely  the 
contrary.  I  should  like  to  ask  Mr.  Hunt's  experience 
with  the  watt  meter  ;  he  has  a  great  number  of  them 
installed. 

Mr.  Hunt  :  We  have  about  400  of  the  Thomson  watt 
meters  in  use.  I  think  they  have  all  been  in  use  for  an 
average  of  eighteen  months,  some  of  them  over  two 
years,  and  about  ten  per  cent,  will  run  slow,  and  I  think 
we  have  only  one  out  of  the  lot  that  has  run  fast. 

Mr.  Milne  :  May  I  ask  Mr.  Hunt  how  he  determines 
that  amount?  We  would  have  something  definite  to 
go  on.  We  have  the  chemical  meter  to  prove  that  the 
watt  meter  is  out  that  amount.  How  does  Mr.  Hunt 
determine  it  was  out  about  ten  per  cent.  ? 

Mr.  Hunt  :  By  the  Government  inspection,  that  is  all. 

Mr.  Dion  :  I  think  that  the  cases  stated  by  Mr.  Milne 
and  Mr.  Wright  are  rather  the  exception  than  the  rule. 
I  do  not  think  there  is  any  mechanical  device,  no  matter 
how  accurate,  against  which  such  cases  could  not  be 
brought  up.  If  we  go  around  the  country  looking  for 
cases  of  failure,  we  are  sure  to  find  some,  but  I  do  not 
think  they  are  the  rule.  We  have  in  our  city  some  3,000 
meters,  I  suppose  two-thirds  of  which  are  Shallenberger, 
and  the  other  third  watt-meters.  We  have  lately  had 
occasion  to  have  a  very  large  number  of  these  inspected 
by  the  Government.  We  test  them  at  our  office  first 
and  send  them  up  to  the  Government  afterwards.  In 
many  cases  we  find  that  those  meters  which  have  been 
in  use  from  a  few  months  up  to  five  or  six  years  are  turn- 
ing out  very  satisfactory.  I  don't  suppose  there  are  any 
more  than  from  three  to  four  per  cent,  that  have  to  be 
touched  at  all  before  sending  them  for  inspection.  I 
think  fully  95  per  cent,  register  within  the  percentage 
allowed  by  the  Act.  We  do  not  send  them  up  until 
they  are  correct,  because  we  do  not  want  to  pay  the  fees 
twice.  With  regard  to  the  two  meters,  in  answer  to 
what  Mr.  Armstrong  has  said,  I  may  say  that  while 
there  has  not  been  a  very  great  diff'erence,  in  our  experi- 
ence, between  the  two  meters,  in  testing  them,  the  dif- 
ference has  been  rather  against  the  watt-meter.  The 
percentage  of  meters  requiring  fixing  up  before  being 
tested  by  the  Government  was  larger  in  the  case  of  the 
watt-meter.  The  meter  had  to  be  fixed  up,  because  it 
either  didn't  start  with  one  lamp  or  went  too  slow. 
Leaving  out  this  question  of  the  relative  merits  of  the 
meters,  I  would  like  to  say  a  word  in  praise  of  the  paper 
we  have  just  heard.  Its  value  lies  in  the  fact  that  it 
keeps  before  us  the  defects  of  the  apparatus  which  we 
use  every  day,  rather  than  the  qualities  of  them.  I  think 
it  is  only  by  keeping  the  defects  constantly  before  us  that 
we  may  expect  improvements  to  be  made.  I  also  think 
that  Mr.  Milne  is  very  wise  when  he  advises  that  all 
currents  should  be  used  through  a  meter.  I  think  that 
should  be  the  universal  practice,  and  should  be  encour- 


aged by  all  possible  means.  When  all  the  current 
is  used  through  a  meter  you  will  find  that  it  is  a 
considerable  relief  to  the  central  station.  Our  experi- 
ence in  that  way  is  very  satisfactory.  We  urge  the 
meter  in  all  cases,  with  the  result  that  a  very  large  per 
cent,  of  our  business  is  done  through  meters.  We  find 
that  with  an  installation  of  54,000  lamps  our  largest 
loads  have  not  yet  exceeded  the  equivalent  of  22,000 
lamps  ;  that  is,  the  actual  ampere  meter  readings,  and  it 
includes  all  losses  from  leakage  in  transformers,  so  you 
see  the  importance  of  using  meters  throughout  the  instal- 
lation. As  regards  flat  rates  :  There  are  some  cases  where 
it  is  absolutely  necessary  to  make  a  flat  rate,  and  in  these 
cases  the  maximum  use  is  the  thing  we  want  to  get  at  ; 
and  if  there  could  be  such  an  apparatus  devised  as  Mr. 
Milne  has  described  as  recording  the  time  during  which 
the  lights  are  being  used— if  that  could  be  so  improved 
as  to  give  the  maximum  load  as  well,  it  would  be  a  very 
valuable  adjunct  in  the  case  of  flat  rates.  We  could 
then  make  a  rate  very  intelligently,  which  would  be  almost 
as  good  as  a  meter  rate. 

Mr.  Wright  :  I  would  like  it  thoroughly  understood, 
of  course,  that  what  remarks  I  have  made  in  regard  to 
these  meters  are  not  intended  to  apply  to  any  particular 
brand  of  meter.  For  instance,  the  Thomson  recording 
watt  meter,  considered  in  the  abstract,  is  a  most  in-, 
genious  piece  of  mechanism.  My  remarks  apply  to  all 
meters  of  the  same  description  which  depend  on  jewel 
centres  and  absolute  accuracy  of  installation  for  their 
perfect  working.  We  are  compelled  to  take  these 
meters.  In  one  respect  I  may  say  perhaps  our  ex- 
perience in  Toronto  differs  very  greatly  from  places 
like  London  and  Ottawa,  where  watt  meters  are  used 
almost  exclusively  in  lighting  systems  where  there  are  a 
comparatively  small  number  of  lamps.  But  you  take 
the  case  of  an  installation  in  Toronto  for  motors  and  for 
elevators,  where  a  sudden  load  is  sometimes  thrown  on 
the  meter  in  starting  an  elevator  or  a  large  motor,  more 
than  it  is  capable  of  bearing  and  more  than  it  can  be  ex- 
pected to  bear,  it  happens  in  very  many  cases,  in  fact, 
in  nine  cases  out  of  ten,  the  resistance  will  be  burned 
out.  What  can  you  do  ?  The  meter  is  sealed  up.  You 
cannot  get  at  it.  You  replace  the  burned-out  part,  take 
it  to  the  inspector's  office  again,  and  the  fee  is  $2.  And 
so  it  goes.  My  remarks  in  regard  to  these  meters  do 
not  apply  to  the  Shallenberger  meter  or  to  any 
other  alternating  meter  without  a  commutator  and  with- 
out any  trouble  arising  in  the  armature.  There  is  no 
doubt  that  if  we  could  confine  ourselves  to  a  meter  of 
that  description  I  do  not  think  anybody  would  object. 
When  we  are  compelled  to  put  in  a  meter  that  we  know 
will  under  extraordinary  strains  give  us  trouble,  then 
the  "coercion"  comes  in.  If  the  Government  'would 
provide  us  with  a  meter  that  would  work,  and  that 
would  not  be  sealed  up,  I  say  it  is  perfectly  right  for 
them  to  inspect  them,  for  the  sake  of  protecting  the  poor 
consumer,  but  they  should  not  compel  us  to  lock  up  a 
machine  that  is  going  to  be  unreliable  and  that  we  can- 
not attend  to. 

Mr.  P.  G.  Gossler  :  We  had  some  Thomson  record- 
ing watt  meters  installed,  and  we  found  it  necessary  to 
remove  them  because  we  could  not  record  the  loads. 
That  applies  only  to  loads  varying  very  greatly. 

Mr.  Thomson  :  We  placed  recording  watt  meters  on 
the  motor  circuits,  and  inside  of  a  year's  time  we  found 
about  half  of  them  burned  out,  so  we  discontinued  the 
use  of  meters  on  all  of  them. 

Mr.  Wright  :  We  have  been  obliged  to  resort  to  a  flat 
rate,  to  our  loss,  and  rather  than  instal  a  watt  meter 
under  certain  conditions  we  have  been  driven  to  the  use 
of  the  Pattee  recorder.  I  am  not  blaming  the  watt 
meter,  but  simply  because  we  cannot  get  a  meter  that 
can  be  sealed  up  which  we  can  depend  on  to  gi%  e  us  re- 
liable and  accurate  data  to  charge  up.  We  size  it  up  in 
our  imagination.  We  never  salt  a  man  anv  more  than 
we  think  he  can  stand.  We  put  in  one  of  'these  lamp- 
hour  recorders  and  magnets  to  suit,  and  he  is  chopping 
his  wood  and  doing  all  that  sort  of  thing  bv  the  houT 
We  find  in  a  measurable  degree  it  answers  the  purpose 
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It  certainly  answers  the  purpose  better  than  a  Govern- 
ment inspected  meter. 

Mr.  Mihie  :  The  Thomson  meter  is  the  most  in- 
genious meter  we  have  in  the  market  to-day,  but  it  is  not 
appHcable  for  our  purposes  here  in  Toronto. 

Mr.  Higman  :  I  have  just  had  this  paper  placed  in  my 
hands.  After  luncheon  I  suppose  we  will  be  able  to  take 
it  up,  and  I  will  have  something  to  say. 

The  President  :  I  think  the  opinion  of  the  members 
present  is  that  we  ought  to  adjourn  this  discussion.  It 
is  probably  one  of  the  best  discussions  we  have  ever  had 
in  a  convention,  and  it  does  seem  a  pity  to  end  it  here, 
more  especially  as  Mr.  Higman  is  here  and  we  would 
like  to  hear  from  the  Government  Inland  Revenue 
Department.  Is  it  your  wish  that  the  convention  stand 
adjourned  until  two  o'clock  ? 

Mr.  Dion  :  The  point  which  has  been  raised  by  the 
paper  just  discussed  is  whether  the  Government  was 
justified  in  shutting  out  the  electrolytic  meter,  which  is 
admittedly  the  most  correct  meter.  This  point  can  be 
very  well  discussed  under  the  item  on  the  programme, 
"Consideration  of  the  Government  Inspection  Act." 

Mr.  Higman  :  I  think  the  whole  subject  had  better  be 
discussed  on  this  paper. 

Mr.  Armstrong :  I  have  very  much  pleasure  in  moving 
a  hearty  vote  of  thanks  to  Mr.  Milne  for  the  very  able 
paper  he  has  given  us.  I  believe  that  the  discussion 
took  a  turn  that  was  not  expected,  and  which  resulted 
in  bringing  out  points  that  will  be  of  interest  and  bene- 
fit. I  do  not  agree  altogether  with  Mr.  Dion  as  to  the 
desirability  of  the  general  use  of  the  meter  throughout 
the  country.  I  think  in  connection  with  many  of  the 
small  installations  the  certainty  of  their  securing  a 
revenue  throughout  the  year,  especially  where  they  are 
operating  by  water  power,  is  more  desirable.  I  have 
pleasure,  gentlemen,  in  moving  a  vote  of  thanks  to  Mr. 
Milne. 

Mr.  Kammerer  :  I  second  the  motion. 

The  President:  It  has  been  moved  by  Mr.  Armstrong, 
seconded  by  Mr.  Kammerer,  that  a  hearty  vote  of 
thanks  be  tendered  to  Mr.  Milne  for  his  valuable  paper, 
which  I  am  sure  will  be  carried  unanimously.  (Carried.) 

The  President  stated  that  a  photograph  of  the  mem- 
bers of  the  Convention  would  be  taken  at  Lorne  Park  in 
the  evening. 

Convention  adjourned  until  2  o'clock,  p.m. 

AFTERNOON  SESSION. 

The  Convention  was  called  to  order  at  2  o'clock,  p.m. 

The  President  :  I  will  be  glad  to  receive  a  report  from 
the  Committee  on  Nominations  for  the  Standing  Com- 
mittees for  the  year,  legislation  and  statistics. 

Mr.  Dion  :  I  beg  to  report  as  follows  :  Legislation 
Committee — Messrs.  J.  J.  Wright,  K.  J.  Dunstan, 
Berkeley  Powell,  L.  B.  Macfarlane,  and  F.  H.  Badger. 
Statistical  Committee — Messrs.  E.  Carl  Breithaupt, 
John  Yule,  and  O.  Higman.  I  may  say  these  are  the 
same  as  last  year  ;  they  have  done  so  well  we  thought 
we  would  keep  them  in  office. 

The  President  :  It  is  hardly  necessary  to  read  the 
names  again.  Is  it  your  pleasure  that  these  gentlemen 
.should  form  the  committees  on  legislation  and  statistics 
to  carry  on  the  work  for  the  coming  year  that  was 
carried  on  last  year  ? 

Mr.  Breithaupt  :  I  have  been  on  the  Committee  on 
Statistics  for  two  years,  and  have  given  it  considerable 
energy  and  thought.  I  have  carried  it  about  as  far  as 
I  can.  Somebody  else  may  have  different  ideas  from 
what  I  have,  and  would  be  able  to  carry  it  further.  As 
far  as  I  am  concerned  I  think  some  one  else  might  be 
put  in  my  place. 

Mr.  Higman  :  I  have  been  two  years  on  it,  Mr. 
President,  and  while  I  cannot  say  that  I  have  given  as 
much  energy  as  Mr.  Breithaupt  has  to  the  work,  still  I 
would  rather  have  somebody  else  in  my  place. 

Mr.  Armstrong  :  The  reason  which  these  gentlemen 
give  for  retiring  is  the  very  reason  why  they  should  stay 
on.  They  are  the  only  people  in  possession  of  the 
necessary  information  as  to  the  method  of  procedure. 

The  President  :  I  hope  Messrs.  Breithaupt  and 
Higman  will  withdraw  their  wish  to  resign.    The  work 


they  have  in  hand  is  advancing  very  nicely,  and  it  re- 
quires but  a  little  more  to  put  everything  in  very  good 
shape.  I  think  the  Association  would  appreciate  their 
efforts  if  they  would  continue.  I  suppose  silence  gives 
consent,  and  we  will  consider  these  gentlemen  as  elected 
to  these  committees. 

The  President  :  The  next  order  of  business  will  be 
nominations  for  President. 

Mr.  Kammerer  :  I  have  much  pleasure  in  nominating 
Mr.  John  Yule,  one  of  the  initial  members  of  the 
Canadian  Electrical  Association,  as  our  next  President. 

Mr.  Milne  :  I  beg  leave  to  nominate  Mr.  E.  C. 
Breithaupt  as  President. 

Mr.  Breithaupt  :  I  very  much  thank  my  mover  for 
mentioning  my  name  for  the  honorable  position  of  the 
Presidency,  but  I  think  Mr  Yule  deserves  this  honor 
more  than  I  do.  He  is  one  of  the  charter  members  of 
the  Association.  I  beg,  therefore,  to  withdraw  my 
name  in  favor  of  Mr.  Yule.  (Applause.) 

Mr.  Yule  being  the  only  nominee  for  the  position  of 
President,  he  was  elected  to  the  office  by  acclamation, 
amid  applause. 

The  President  :  I  am  sure  it  is  a  matter  of  congratu- 
lation to  me  personally  that  Mr.  Yule  will  succeed  me 
in  office,  and  I  have  much  pleasure  in  announcing  Mr. 
Yule's  election. 

Mr.  Yule  :  I  beg  to  thank  you  for  the  compliment 
you  have  paid  me  in  electing  me  to  the  office.  I  did 
not  wish  to  accept  the  office,  but  it  seems  the  general 
wish  that  I  should  do  so,  and  in  doing  so  I  would  ask 
the  members  to  give  me  the  same  support  as  they  have 
given  to  the  other  Presidents.  The  election  of  Presi- 
dents has  generally  been  heretofore  from  amongst 
members  residing  in  the  central  constituency.  The 
office  has  formerly  been  in  Toronto,  and  the  work  has 
been  carried  on  very  efficiently  in  that  way.  I  do  not 
know  how  it  will  work  with  a  President  residing  at  a 
distance.  A  great  deal  of  the  work  will  fall  on  Mr. 
Mortimer,  and  I  wiU  have  to  look  to  him  to  keep  me 
straight.  I  would  also  ask  the  members  here  to  elect  a 
very  fair  contingent  of  the  Executive  Committee  from 
the  members  residing  in  the  city  of  Toronto;  it  has 
worked  very  successfully  before. 

The  President:  The  next  nomination  will  be  for  Vice- 
President. 

Mr.  Dion  :  I  beg  to  nominate  Mr.  L.  B.  Macfarlane, 
of  Montreal,  as  Vice-President. 

The  President  :  I  may  say,  in  all  fairness  to  Mr. 
Macfarlane,  that  I  had  a  letter  from  him  this  morning, 
in  which  he  regrets  his  inability  to  be  present,  and 
regrets  still  more  his  inability  to  attend  any  of  the 
meetings  during  the  past  year,  and  asking  that  as  a 
personal  favor  his  name  be  dropped.  I  do  not  think  we 
ought  to  take  any  notice  of  that  letter  at  all. 

Mr.  Carroll  :  Not  at  all. 

The  President  :  He  is  too  valuable  to  be  dropped  out. 

Mr.  Wright  :  Mr,  Macfarlane  has  been  one  of  the 
useful  members  of  the  Association.  He  has  always 
taken  a  great  deal  of  interest  in  it,  and  until  the  present 
time  has  been  present  at  every  Convention.  I  should 
like  very  much  to  see  Mr.  Macfarlane's  nomination 
made  unanimous. 

Mr.  Macfarlane  was  then  declared  elected  to  the 
office  of  first  Vice-President  of  the  Association  by 
acclamation. 

Mr.  J.  J.  Wright  :  I  beg  leave  to  nominate  Mr.  E 
Carl  B  reithaupt  for  the  office  of  second  Vice-President. 

There  being  no  other  nominations  Mr.  Breithaupt 
was  elected  unanimously  to  the  office. 

The  President  :  The  next  officer  to  be  elected,  and 
one  of  the  most  important,  is  that  of  Secretary- 
Treasurer. 

Mr.  Carroll  :  Oh,  that  is  settled. 

Mr.  Breithaupt  :  The  Secretary-Treasurer  that  we 
have  had  for  a  number  of  years  past,  in  fact  since  the 
formation  of  the  Association,  has  done  very  much  in  the 
work  of  carrying  on  the  Association,  keeping  it  on  its 
feet,  and  making  it  what  it  ought  to  be.  I  feel  we 
would  be  doing  a  great  wrong  in  not  keeping  him.  I 
therefore  move  that  Mr.  Mortimer  be  elected  by  accla- 
mation as  Secretary-Treasurer  for  the  coming  year. 
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Mr.  Mortimer  was  then  elected  by  acclamation  to  the 
office  of  Secretary-Treasurer. 

Mr.  Mortimer  :  I  thank  you,  gentlemen,  for  this,  the 
fifth  or  sixth  time,  of  the  very  kind  expression  of  your 
favor. 

The  President  :  The  next  thing  is  the  election  of  the 
Executive  Committee.  It  is  desirable  for  many  reasons 
that  there  be  a  continuity  in  the  membership  of  the 
Executive,  and  for  that  reason  five  of  the  ten  must  be 
selected  from  the  present  list.  The  five  who  in  your 
estimation  deserve  consideration  at  your  hands,  are  to 
be  marked,  and  the  remaining  five  will  be  nominated  and 
elected  afterward.  Our  constitution  says  that  the 
method  of  procedure  in  this  case  would  be  that  the 
Secretary  shall  read  the  names,  and  the  person,  as  his 
name  is  read,  shall  rise  and  deposit  his  ballot.  This  of 
necessity  would  prolong  the  Convention,  and  as  active 
members  only  are  allowed  to  vote,  and  to  shorten  the 
proceedings,  I  would  appeal  to  the  honor  of  those  who 
are  here  that  no  one  shall  vote  who  is  not  entitled  to, 
and  the  ballots  will  be  distributed  and  collected.  Before 
doing  that  it  is  necessary  to  appoint  two  scrutineers, 
and  I  would  nominate  Mr.  Geo.  Black  and  Mr.  Geo. 
White-Fraser  to  act  as  scrutineers. 

Mr.  Breithaupt :  At  the  Convention  last  year  I  thought 
that  it  was  decided  that  the  members  of  the  Executive 
Committee  were  to  be  elected  for  two  years? 

Mr.  Carroll:  That  was  the  intention  of  the  by-law,  but 
it  was  changed. 

Mr.  Breithaupt  :  How  is  it  now? 

Mr.  Carroll:  They  have  got  to  be  re-elected  every  year. 

Mr.  Wickens  :  Yes,  but  five  members  of  the  old 
board  have  to  be  re-elected. 

The  President  :  As  Mr.  Breithaupt  has  been  elected 
to  the  office  of  Vice-President,  he  will  not  now  be  eligible 
for  election  on  the  Executive. 

Mr.  Wickens  :  While  the  ballots  are  being  collected, 
I  move  that  $50  be  appropriated  for  the  use  of  the  Sec- 
retary-Treasurer to  meet  the  expenses  in  connection  with 
the  work  of  the  Association. 

Mr.  Kammerer  :  I  second  the  motion. 

Mr.  J.  W.  Taylor  :  I  do  not  know  that  that  sum  is 
sufficient. 

Mr.  Breithaupt  :  The  sum  that  has  been  set  apart 
heretofore  has  been  $50. 

The  President  :  It  was  formerly  $25,  but  last  year  at 
Ottawa  it  was  made  $50,  and  we  propose  this  year  that  it 
should  be  the  same. 

Mr.  Breithaupt  :  The  Secretary-Treasurer  has  more 
work  to  do,  and  I  would  move  that  the  sum  be  made 
$75  instead  of  $50. 

Mr.  Higman  :  I  moved  at  Ottawa  last  year  that  the 
sum  should  be  made  $75. 

Mr.  Wickens  :  Under  all  the  circumstances  I  will 
withdraw  the  original  motion  and  Mr.  Breithaupt's 
amendment  can  be  put  as  the  main  motion. 

The  President  :  As  far  as  money  is  concerned,  I  am 
quite  satisfied  that  money  could  not  pay  Mr.  Mortimer 
for  all  he  has  done  for  this  Association,  and  I  shall  be 
delighted,  personally,  to  have  the  sum  made  $75. 

The  President  :  It  is  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  Taylor,  that  the  sum  be  made  $75.  Is 
that  your  wish  ? — Carried. 

Mr.  Mortimer  :  I  may  just  say  in  regard  to  this  ques- 
tion of  remuneration  that  I  do  not  want  to  see  this 
Association  bankrupt,  and  I  think  if  you  go  on  putting 
up  the  Secretary's  salary  every  year  it  is  going  to  bank- 
rupt the  institution.  I  think  we  had  better  let  the  salary 
stand  as  it  was,  and  if  we  find  at  the  end  of  next  year 
that  there  is  anything  left  out  of  that  "$29,000  surplus," 
I  will  take  what  is  offered. 

Mr.  Wickens  :  I  don't  agree  with  that  at  all  ;  I  think 
the  association  is  good  enough  to  make  up  the  difference. 

The  President  :  The  following  members  are  elected  to 
the  Executive  in  the  order  in  which  I  read  them  : 
Messrs.  J.  J.  Wright,  A.  M.  Wickens,  K.  J.  Dunstan 
and  J.  A.  Kammerer,  and  for  the  fifth  position  there  is 
a  tie.  On  the  casting  of  ballots  by  two  members  who 
had  been  absent  from  the  room,  the  position  of  fifth 
member  of  the  Executive  was  accorded  to  Mr.  Geo. 
Black,  ot  Hamilton.    The  nominations  for  the  remaining 


five  members  of  the  l^xccutive  were  then  proceeded 
with. 

Mr.  Breithaupt  :  I  iiave  much  pleasure  in  nominating 
Mr.  Hunt,  of  London. 

Mr.  Wickens  :  I  nominate  Mr.  F.  C.  Armstrong, 
Toronto. 

Mr.  J.  J.  Wright  :  I  nominate  Mr.  A.  B.  Smith, 
Toronto. 

Mr.  Kammerer  :  In  view  of  the  fact  that  we  have  de- 
cided to  go  to  Niagara  Falls,  I  have  much  pleasure  i  n 
presenting  the  name  ot  Mr.  Ross  Mackenzie. 

Mr.  A.  A.  Dion  :  I  beg  to  nominate  Mr.  J.  W.  Taylor, 
of  Ottawa. 

Mr.  Carroll  :  I  nominate  Mr.  Dion,  of  Ottawa. 

Mr.  Armstrong:  I  have  much  pleasure  in  nominating 
Mr.  John  Carroll,  of  Montreal. 

Mr.  W.  A.  Johnson  :  I  beg  to  nominate  Mr.  Milne, 
of  Toronto. 

Mr.  J.  J.  Wright  :  I  nominate  Mr.  W.  A.  Johnson, 
of  Toronto. 

Mr.  Carroll:  I  beg  to  propose  Mr.  E.  C.  Cary,  of 
St.  Catharines. 

Mr.  Armstrong  :  I  beg  to  nominate  Mr.  W.  Williams, 
of  Sarnia. 

The  President  :  While  the  scrutineers  are  doing  their 
work  in  this  connection  I  think  we  might  go  on  with 
our  proceedings.  The  first  thing  to  be  considered  is' 
"  The  Government  Inspection  Act."  If  anybody  here  is 
prepared  to  say  anything  the  meeting  is  open  for  that 
purpose. 

Mr.  Higman  :  With  reference  to  the  paper  that  was 
read  by  Mr.  Milne  this  morning,  I  notice  that  while  it 
contains  nothing  very  new,  yet  the  facts  are  arranged 
very  satisfactorily,  and  the  deductions  that  he  has  ar- 
rived at  are  most  convincing,  viewed  from  the  stand- 
point of  Mr.  Milne  and  those  who  employ  him.  Run- 
ning through  the  whole  paper,  and  underlying  almost 
every  paragraph,  we  detect  the  fine  work  of  the  special 
pleader.  F"rom  beginning  to  end  it  is  a  plea  for  the 
electrolytic  meter,  and  from  that  standpoint  I  think  Mr. 
Milne  has  succeeded  very  well  and  has  earned  the  thanks 
of  his  employers.  He  says  the  electrolytic  meter  has 
been  condemned.  He  might  have  added  that  it  has  been 
very  generally  condemned  both  in  England  and  the 
United  States  for  every-day  practical  use.  He  says 
consumers  do  not  want  to  keep  a  record,  an  exact  record, 
I  think  he  says,  of  the  supply.  They  do  want  to  know, 
however,  to  what  extent  they  are  using  the  current ;  they 
want  to  be  able  to  determine  from  time  to  time  what 
the  rate  of  consumption  is.  I  4:hink  that  is  very  reason- 
able, and  it  is  not  surprising  that  they  should  ask  for  a 
direct  recording  meter.  In  regard  to  that  very  question 
we  have  received  at  the  Department  dozens  of  letters 
coriiplaining  bitterly  about  the  use  of  this  meter.  We 
have  received  several  such  letters  from  Toronto  and 
Kingston,  asking  that  the  Department  put  a  stop  to 
their  use  at  once,  instead  of  allowing  them  to  run  almost 
indefinitely.  And  while  Mr  Milne  designates  the  idea, 
in  regard  to  renewals,  as  renewing  the  whole  meter, 
as  "  gross  rot,"  anyone  who  knows  anything  about  it 
will  agree  with  the  proposition  that  to  renew  the  plates 
is  to  practically  renew  the  meter.  Mr.  Milne  makes 
some  complaints  as  to  the  unit  of  current.  May  1  ask 
if  there  is  anything  wrong  with  the  method  of  determina- 
tion as  laid  down  in  the  Act? 

Mr.  Milne  :  The  definition  is  perfectly  right,  and  the 
method  of  arriving  at  it  is  correct. 

Mr.  Higman  :  A  paragraph  in  Mr.  Milne's  paper  says 
"  The  Government  has  to  raise  a  revenue,  that  is 
settled.  The  gas  companies  contribute  a  certain  per- 
centage ot  that  revenue  ;  the  electric  companies  are 
their  greatest  competitors,  therefore  we  can  readily 
infer  that  any  little  obstacle  that  can  be  put  in  the  way 
by  such  companies  will  be  done  so,  and  it  is  verv 
common  property  that  this  Act  was  the  result  of  the  gas 
companies."  I  deny  that,  as  far  as  I  have  anv  know- 
ledge ot  the  papers.  I  have  seen  all  the  papers  that 
have  been  sent  to  the  Department  in  connection  with 
this  subject,  and  I  have  failed  yet  to  discover  a  single 
word  or  line  from  any  gas  company  asking  for  an  Act 
of  this  kind.    Mr.  Milne's  statement  is  not  borne  out 
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by  the  facts.  I  might  say  in  connection  with  the  ques- 
tion of  fees  that  in  Canada  there  are  thirty-seven  gas 
companies,  and  from  these  thirty-seven  companies  we 
collect  a  revenueof  some  $14,000  to  $15,000.  At  present 
there  are  two  hundred  electric  light  companies  registered 
under  the  Registration  Act,  and  from  them  we  expect 
to  collect  about  $4,000  a  year.  During  this  year  we  shall 
have  more  than  that,  because  of  the  order  that  was 
passed,  asking  that  all  meters  be  verified  before  the 
ist  of  July,  but  after  this  year  we  shall  not  collect  more 
than  about  $4,000  or  $5,000  a  year  from  the  whole  coun- 
try, taking  in  about  two  hundred  and  fifty  companies  ;  so 
that  as  compared  with  gas  companies  the  latter  not  only 
pay  a  certain  percentage,  but  nearly  the  whole  thing. 
Mr.  Milne  asks  among  other  questions,  "Are  there  any 
advantages  to  be  derived  from  this  test?"  and  answers 
it  in  the  affirmative.  I  would  like  to  ask  Mr.  Milne  if 
that  is  his  opinion  to-day?  Whether  he  is  in  favour  of 
having  the  inspection  ?  I  will  pause  for  a  moment  to 
get  his  reply. 

Mr.  Milne  :  The  answer  to  that,  as  far  as  I  know,  is 
in  the  affirmative  yet;  the  inspectors  are  benefited.  I 
don't  see  that  it  benefits  any  one  else. 

Mr.  Higman  :  It  is  not  a  very  fat  thing  for  the 
inspectors.  Up  to  the  present  time,  although  their 
work  is  nearly  double,  they  have  not  received  a  cent 
additional  remuneration.  Notwithstanding  what  the 
inspector  derives  from  it,  I  am  inclined  to  think  that 
Mr.  Milne  would  not  refuse  the  job  himself. 

Mr.  Milne  :  No,  sir.  In  fact,  I  applied  for  one  of 
just  the  same  kind. 

Mr.  Higman:  Now,  a  word  or  two  in  reference  to  the 
difficulty  mentioned  by  Mr.  Wright.  I  admit  it  is  a 
real  difficulty  and  one  that  has  engaged  the  serious 
consideration  of  the  Department.  Some  time  ago  I 
suggested  to  Mr.  Nicholls  that  perhaps  the  difficulty 
could  be  overcome  by  hinging  the  bevelled  piece  of  the 
case  immediately  below  the  dial  plate.  This  opening 
could  be  sealed  by  the  company.  It  would  enable  them 
to  get  at  the  commutator  to  clean  it  at  any  time,  and 
such  opening  would  not  aff^ect  the  registration  in  the 
slightest. 

Mr.  Wright  :  That  would  work  all  right  if  the 
Government  would  be  content.  Speaking  for  the 
company  that  I  represent,  I  don't  think  the  company 
would  order  any  subordinates  to  go  around  and  spin  the 
meters  ahead  at  all. 

Mr.  Higman:  I  did  not  mean  that.  I  don't  think  the 
Government  would  have  any  objection  to  that,  because 
the  consumer  has  it  in  his  own  hands.  He  is  always 
there  when  the  company's  representative  goes  around, 
and  there  could  be  no  objection  at  all  to  having  this 
opening  in  the  meter  to  clean  it.  I  would  suggest 
that  in  matters  of  this  kind  the  association  should 
appoint  a  committee,  and  if  there  are  any  grievances 
to  be  remedied  or  considered,  to  wait  on  the  officers  of 
the  Department  and  see  if  some  means  cannot  be  found 
of  overcoming  them. 

Mr.  Milne  :  Mr.  Higman  says  he  has  received  several 
complaints  from  Toronto  regarding  the  chemical  meter. 
It  is  astonishing  that  we  did  not  hear  of  them,  when  we 
have  so  very  few  complaints  here.  I  would  just  like  to 
ask  who  are  the  parties  using  the  chemical  meter  here 
in  Toronto  who  have  been  doing  the  complaining.  I 
think  you  will  find  that  it  is  a  customer  who  does  not 
wish  to  pay  for  what  he  is  using.  No  company,  I  am 
sure,  will  charge  for  more  than  what  is  honestly  burned, 
but  they  certainly  wish  to  get  paid  for  what  goes 
through  the  meter.  Mr.  Higman  is  of  the  opinion  that 
renewing  the  plates  in  the  chemical  meter  is  practically 
renewing  the  meter.  If  we  had  to  supply  five  pointers 
for  a  recording  meter,  is  that  supplying  a  new  meter  ? 
The  meter  itself  is  composed  of  a  German  silver  shunt  ; 
in  multiple  with  this  shunt  is  placed  a  compensating 
spool  :  in  series  with  this  spool  is  placed  an  electrolytic 
cell  in  which  is  placed  two  plates.  The  two  plates  are 
a  very  small  arrangement  as  compared  with  the  meter 
itself.  I  cannot  see  how  renewing  the  plates  in  that 
meter  is  practically  renewing  the  meter. 

Mr.  Higman  :  You  cannot  use  a  meter  without  the 
plates;  it  is  the  only  part  that  needs  renewing. 


Mr.  Milne  :  Mr.  Higman  speaks  about  the  inspectors 
verifying  the  meters  at  the  station.  I  think  it  would  be 
a  good  idea  for  the  inspectors  to  go  to  some  of  the 
stations  and  have  their  meters  verified,  because  in  the 
principal  stations  here  in  Canada  the  very  best  meters 
procurable  are  put  in.  It  is  not  to  the  interests  of  the 
company  to  run  below  the  voltage,  nor  it  is  not  to  their 
interests  to  run  above  the  pressure  ;  that  would  simply 
mean  increased  lamp  renewals,  and  if  they  run  below 
the  light  is  poor.  If  we  run  above  pressure  that  is  a 
loss  to  the  company,  and  not  to  the  customer. 

Mr.  Higman  :  Certainly.  That  was  my  contention. 
We  want  to  save  the  company  any  loss. 

Mr.  Milne  :  I  think  the  companies  will  look  after  that 
in  good  style.  In  the  letter  which  Mr.  Higman  wrote 
to  the  Electrical  News  last  month  he  says  one  ot  the 
inspectors  called  at  a  station,  and  found  that  the  meter 
was  four  volts  out.  A  station  of  that  kind  deserves  to 
be  soaked  just  for  as  much  as  the  law  can  give  in 
running  instruments  of  that  kind. 

Mr.  Wright  :  In  the  first  place  my  objection  is  not  to 
the  Thomson  watt  meter  as  a  meter,  and  I  am  not 
objecting  to  Government  inspection  as  Government 
inspection.  I  must  say  this,  and  I  am  bound  to  say  it 
in  all  fairness,  that  in  all  our  communications  with  the 
Department  and  with  the  subordinates,  we  have  been 
treated  universally  with  great  consideration,  and  the 
inspectors  have  acted  in  a  gentlemanly  way  all  through 
to  the  best  of  their  ability.  It  is  the  combination  of  the 
two  that  makes  the  trouble  ;  it  is  taking  a  meter  that 
will  not  operate  and  locking  it  up  in  a  glass  case  and 
expecting  it  to  operate,  and  the  Government  Inspector 
coming  along  and  saying  that  it  has  got  to  operate.  It 
seems  to  me  the  suggestion  of  Mr.  Higman  is  a  good 
one,  that  some  means  of  access  to  the  delicate  parts  of 
the  meter  should  be  provided.  If  that  is  done  it  takes 
away  a  good  deal  of  the  force  of  the  remarks  that  have 
been  made.  We  have  no  objection  to  the  Government 
seeing  that  the  meters  are  right,  but  it  is  manifestly 
unfair  to  take  a  machine  that  requires  attention,  thit 
should  be  opened  and  carefully  cleaned,  and  the  brushes 
and  commutators  attended  to  and  put  on  the  home 
stretch  for  ar  other  run.  I  say  it  is  unfair  when  that 
meter  is  sealed  and  shut  up  and  that  cannot  be  done. 
If  some  method  can  be  got  at,  and  if  the  Government 
are  willing  to  allow  some  means  of  access  to  the 
delicate  part  of  this  mechanism,  that  gets  over  the  major 
part  ot  the  difficulty.  I  am  speaking  from  what  I  find. 
It  is  a  heart-breaking  job  when  you  have  to  handle  the 
number  of  meters  we  have  here  in  Toronto,  and  under 
the  conditions  in  which  we  are  expected  to  handle  them  ; 
in  fact,  it  is  enough  to  make  a  man  give  up  in  despair. 
The  meter  is  sealed  up,  and  is  supposed  to  be  right.  It 
possibly  gets  a  little  jar  in  being  taken  to  the  place  of 
use,  or  getting  it  up  on  the  side  of  the  wall,  and  it  does 
not  read  correctly,  and  there  is  no  way,  according  to 
law,  of  having  that  remedied.  They  are  entitled  to 
charge  a  new  fee  for  inspecting  it  again  if  we  take  it 
back.  If  some  method  could  be  adopted  by  the 
Government  inspectors  so  that  when  a  meter  is 
brought  to  them,  after  it  has  been  in  use  for  a  short 
time,  it  could  be  reverified  without  expense  to  the  com- 
pany, I  think  it  would  be  well.  Some  of  these  meters, 
if  we  did  not  take  them  out,  would  be  an  eternal  source 
of  expense  ;  it  would  be  pay,  all  the  time,  to  have  the 
meters  verified.  Let  me  say  just  one  word  about  the 
letters  M;.  Higman  has  received.  I  have  no  doubt  he 
has  received  them,  because  I  have  received  similar  ones, 
and  it  is  altogether  likely  the  parties  in  sending  them  to 
me  have  communicated  with  Mr.  Higman;  they  probably 
would  have  written  also  to  Queen  Victoria  and  Lord 
Salisbury  ;  but  when  the  Government  has  got  a  clause 
in  their  Act  which  says  that  every  man  is  entitled  to  a 
direct  reading  meter  if  he  demands  it,  what  is  the  kick 
about  ? 

Mr.  Higman  :  I  don't  know.  It  is  Mr.  Milne  that  is 
kicking. 

Mr.  Wright  :  When  a  man  has  an  objection  to  a 
chemical  meter,  and  says  I  want  something  I  can  read 
myself,  we  meet  him,  so  that  the  force  of  these  com- 
plaints is  lost.     I  just  want  to  make  my  position  plain 
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in  this  matter.  It  is  not  a  question  of  finding-  any  fault 
with  any  particular  brand  of  meter.  It  is  very  far  from 
my  intention  to  criticize  the  action  of  the  Government 
or  the  officials.  We  have  always  been  treated  as  an 
Association  and  as  individuals  with  the  utmost  con- 
sideration by  the  Government  officials,  but  it  is  the 
combination  of  the  two  where  the  diflficulty  arises.  If 
the  Government  will  adopt  the  method  Mr.  Hig-nam 
suggests  I  will  have  no  doubt  that  will  overcome  a 
gfood  deal  of  the  difficulty.  I  move  that  the  Legislative 
Committee  of  the  Association  take  up  the  matter  with 
the  determination,  if  possible,  to  see  if  any  mutual 
arrangement  can  be  made  to  make  the  matter  more 
satisfactory. 

The  President  :  When  two  parties  are  favorably  dis- 
posed there  is  always  a  way  of  coming  to  an  arrange- 
ment which  can  be  made  mutually  advantageous.  I 
know  Mr.  Higman  has  a  difficult  task  to  perform,  and 
his  inclination  is  to  do  justice  to  all  concerned. 

Mr.  Higman  :  Before  sitting  down  I  would  like  to 
read  a  letter  from  one  of  our  inspectors  who  thinks  he 
has  been  rather  unfairly  treated,  and  he  wishes  to  be 
set  right  before  the  Association.  The  letter  is  as  fol- 
lows : 

O.  Higman,  Esq.,  Ottawa. 

"  Sir  :  Your  favor  of  yesterday  has  been  received,  asking  if  f 
know  to  whom  a  certain  article  in  the  Electrical  News  refers. 
I  have  already  received  a  copy  of  the  News  with  the  article  in. 
It  may  refer  to  me,  but  I  must  say  I  have  not  interfered  directl)' 
or  indirectly  with  the  electrical  plant  or  apparatus  of  any  electrical 
work  in  Hamilton  or  elsewhere.  What  I  have  done  is  this:  About 
a  year  ago  I  met  on  the  train  Mr.  Robert  Thompson,  President  of 
the  Electric  Light  Company,  and  in  course  of  conversation  he 
spoke  of  the  excessive  amount  of  fuel  they  were  using  imder  their 
boilers.  He  said  I  must,  when  in  the  business,  have  had  practical 
knowledge  of  this  subject,  and  asked  me  what  was  the  cause  of 
using  so  much  fuel.  I  suggested  that  possibly  the  chimney  was 
too  small  for  the  services  required  of  it,  and  that  I  had  some 
books  on  the  subject  which  I  would  be  willing  to  lend  him.  He 
said  that  Mr.  Knox  was  the  mechanic  of  the  board,  and  that  he 
would  send  that  gentleman  to  me.  Mr.  Knox  called  and  I  showed 
him  the  books.  I  directed  him  to  the  places  giving  the  size  of 
the  chimneys  needed  tor  similar  plants,  and  told  him  he  might 
make  the  calculation  for  himself.  He  copied  the  figures,  thanked 
me  for  the  use  of  the  books  and  went  awav.  Both  these  conver- 
sations were  sought.  I  did  not  volunteer  any  information,  and 
had  nothing  to  say  except  the  suggestion  that  possibly  the  chim- 
ney was  not  of  sufficient  capacitA',  it  having  been  built  for  a  much 
smaller  boiler.  Tliis  was  about  ten  months  ago,  and  I  have  not 
since  spoken  to  any  of  the  directors  nor  to  other  persons  on  the 
subject.  I  have  not  at  any  time  in  the  remotest  way  offered  my 
criticism  or  advice  in  connection  with  electrical  matters.  It  would 
be  presumption  on  my  part  to  do  so.  As  a  practical  mechanic 
I  offered  the  suggestion  to  friends  seeking  my  advice. 

I  am,  yours,  etc., 

D.  McPhee. 

Hamilton,  Ont. 

Mr.  Wright  :  Isn't  that  the  case  of  the  cap  fitting  the 
man  ? 

Mr.  Higman  :  I  may  state  that  the  letter  is  in  reply 
to  inquiries  made  from  the  Department  to  the  inspector. 

Mr.  Johnson  :  I  would  move  an  amendment  to  the 
last  resolution,  that  is,  that  the  question  of  removing 
the  bond  from  the  chemical  meter  be  taken  up.  If  the 
Government  can  be  induced  to  do  so,  that  chemical 
meter  has  a  use  for  direct-current  work  and  for 
power  work  ;  it  is  something  that  is  very  handy  to 
use  and  there  is  the  possibility  also  that  it  may  be  de- 
sirable to  have  it  in  connection  with  alterrrating  work. 

Mr.  Fraser  :  I  want  to  refer  to  one  individual  case 
that  I  know  of  myself.  The  inspector,  whose  name  I 
shall  not  mention  in  public,  but  I  will  give  it  to  Mr. 
Higman  if  he  desires,  managed  to  and  purposely  left  the 
impression  in  the  mind  of  a  man  who  was  just  putting 
in  an  electrical  plant  that  it  was  necessary  before  accept- 
ing the  plant  that  it  should  be  passed  upon  by  the  Gov- 
ernment inspector.  The  purchaser  was  an  ignorant 
man  and  the  inspector  was  ignorant,  if  not  more  ignor- 
ant than  the  purchaser,  but  the  purchaser  was  a  perfectly 
creditable  man,  and  told  me  distinctly  that  this  inspec- 
tor had  purposely  left  him  under  the  impression  that 
the  Government  inspector  was  placed  as  a  kind  of 
watchman  over  the  manufacturing  companies,  and  it 
was  necessary  for  him  to  pass  that  plant  before  the  pur-' 
chaser  would  buy.  These  inspectors  have  got  no  stand- 
ing in  the  profession,  but  they  go  about  with  the  influ- 


ence and  the  weight  which  is  given  to  them  by  the 
Government  appointment  and  use  that  in  a  very  wrong 
way. 

Mr.  Higman  :  I  must  say  I  am  surprised  to  hear  the 
statement  just  made.  I  can  hardly  understand  that 
one  of  the  inspectors,  knowing  very  little  about  elec- 
tricity, and  necessarily  so,  should  even  attempt  to  pass 
judgment  on  matters  of  this  kind.  The  Act  contains 
no  provision  for  the  inspection  of  electric  plants  ;  it 
deals  only  with  the  public  supply  and  the  apparatus 
through  which  the  supply  is  determined,  and  on  which 
the  consumers'  bills  are  based.  Applications  to  the 
Department  have  been  frequently  made,  however,  for 
the  services  of  an  electrical  engineer  to  report  on  cne 
thing  and  another,  simply,  I  presume,  for  the  reason 
that  such  services  would  be  rendered  free  of  charge. 
In  every  such  case  I  have  referred  the  parties  to  prac- 
tising electrical  engineers  outside  the  Government  ser- 
vice. 

Mr.  Black  :  I  had  a  conversation  with  Mr.  McPhee 
the  other  day  in  reference  to  this  matter,  and  he  ex- 
plained it  to  me  as  he  has  written  to  Mr.  Higman.  The 
advice  was  sought  in  such  a  way  that  he  could  not  re- 
frain from  giving  some  kind  of  an  answer.  He  did  not 
give  his  answer  as  Government  inspector  or  official, 
but  in  the  light  of  his  past  experience  as  to  steam  feed- 
ers, for  he  had  a  large  experience  in  the  feeding  of' 
similar  heating  apparatus.  There  was  one  instance 
where  there  would  have  been  a  loss  of  a  thousand  dollars 
on  the  plant  if  he  had  not  studied  up  the  subject  and 
found  the  fault  lay  with  the  chimney,  and  convinced  the 
Government  officials,  who  had  reported  against  him, 
that  the  fault  was  with  the  chimney.  He  had  works  on 
the  subject,  and  he  simply  suggested  that  there  might 
be  some  trouble  of  that  kind,  and  loaned  his  works  to 
these  parties.  He  had  no  thought  of  acting  as  a  Gov- 
ernment official  at  the  time,  and  he  certainly  did  not  in- 
tend to  pose  as  an  electrical  engineer.  He  would  have 
been  at  this  convention  only  he  felt  it  would  be  better 
for  him  to  remain  away  during  this  discussion. 

The  President  :  An  amendment  was  moved  by  Mr. 
Johnson,  seconded  by  Mr.  Wickens,  that  the  Committee 
on  Legislation  also  consider  in  their  correspondence 
with  the  Government  and  Government  officials  the  re- 
instatement of  the  chemical  meter,  as  being  useful  for 
power  on  other  circuits. 

Mr.  Breithaupt  :  Would  it  not  be  well  to  make  that  a 
little  more  general  and  say  the  committee  shall  have 
power  to  meet  and  confer  with  the  Government  author- 
ities on  the  matter  of  electrical  inspection  and  on  all 
matters  concerning  the  same,  so  that  they  may  be  able 
to  deal  with  any  exigencies  that  might  arise  ? 

The  President  :  I  see  no  reason  why  it  should  not  be 
carried  out. 

Mr.  Higman  :  I  would  suggest  that  if  the  committee 
wait  on  the  Government  that  they  give  their  complaints, 
or  whatever  they  want,  in  detail.  It  is  no  use  taking 
up  the  bill  and  discussing  the  whole  thing  over  again, 
because  you  arrive  at  nothing  ;  but  if  there  is  anything 
of  a  special  nature  that  you  wish  to  have  changed,  or 
discussed  with  the  Government,  let  it  be  specifically 
stated. 

Mr.  Wickens  :  This  is  within  the  province  of  our  leg- 
islative committee,  and  if  there  is  anything  that  we 
wish  to  have  changed,  I  think  it  is  for  them  to  take  up 
the  matter.  I  am  satisfied  they  will  do  what  is  right. 
It  seems  to  me  that  the  matter  could  be  arranged  so 
that  it  would  be  reasonably  safe  to  the  consumer  and 
reasonably  good  for  the  producer.  The  object  of  having 
a  law  of  this  kind  is  to  do  some  good  by  it,  and  the 
object  of  this  Association  is  to  help  the  members  and 
help  the  people  in  connection  with  their  interests  to  do 
what  is  right,  and  to  succeed.  I  think  the  committee 
should  be  able  to  go  into  that  matter  with  a  free  hand, 
and  I  think  the  Government  should  be  able  to  meet  them 
as  representing  practically  the  whole  of  the  electrical 
people  of  the  country.  I  think  the  Government  should 
meet  them,  and  1  think  they  will. 
^  Mr.  Dunstan  :  As  a  member  of  the  Legislative  Com- 
mittee, I  think  it  is  not  a  question  that  should  be  left  in 
>  the  hands  of  that  committee.     It  is  a  technical  question 
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in  connection  with  electric  light  interests,  and  I  think 
there  should  be  a  special  committee  appointed. 

The  President  Mr.  Dunstan's  point  is  well  taken. 
That  committee  should,  I  think,  be  composed  exclusively 
of  electric  light  men  interested  in  that  actual  work.  I 
think  it  would  be  proper  now  that  a  committee  of  three 
or  five  be  nominated  to  take  the  matter  in  hand. 

Mr.  Milne:  Mr.  President,  I  would  just  like  it  under- 
stood that  I  have  no  particular  hatred  for  any 
mechanical  recording  device.  I  have  a  particular  love 
for  the  Edison  chemical  meter.  My  paper  was 
originally  intended  to  be  on  the  chemical  meter,  but  I 
thought  it  might  interest  some  of  the  members  of  this 
Association  to  know  the  principle  on  which  some  of  the 
other  meters  were  worked,  and  as  far  as  we  are  con- 
cerned here  in  Toronto  we  have  had  the  most  friendly 
relations  with  the  inspector.  I  think  we  can  get  along 
first-class  with  him,  and  we  have  no  friction  at  all 
in  any  respect.  I  think  Mr.  Higman  will  admit  that. 
It  was  just  simply  in  connection  with  that  restriction  of 
the  chemical  meter  that  I  got  up  this  paper. 

The  President  :  The  nominations  for  the  remaining 
five  of  the  Executive  Committee  are  as  follows,  and  they 
are  elected  in  the  order  in  which  I  read  them  —  Messrs. 
Ross  Mackenzie,  Niagara  Falls  ;  A.  B.  Smith,  Toronto  ; 
John  Carroll,  Montreal  ;  Charles  Hunt,  London  ;  and 
F.  C.  Armstrong,  Toronto. 

Mr.  Breithaupt  :  I  would  suggest  Mr.  J.  J.  Wright, 
Toronto  ;  Mr.  P.  G.  Gossler,  Montreal  ;  Mr.  A.  A. 
Dion,  Ottawa,  as  a  committee  to  interview  the  Govern- 
ment. 

Mr.  Armstrong  :  I  would  suggest  adding  Mr.  James 
Milne,  who  is  probably  more  thoroughly  conversant 
with  the  subject  of  meters  than  anybody  else  present. 

Mr.  Breithaupt  :  I  thought  the  committee  would 
want  to  be  very  small.  Mr.  Milne  would  certainly  be  a 
good  man  to  have  on  the  committee  ;  I  would  like  to 
see  him  there. 

The  President  :  I  think  Mr.  Breithaupt  would  do 
good  work  on  that  committee  ;  that  would  make  five. 

The  President  put  the  motion,  which  on  a  vote  being 
taken,  was  carried. 

The  President :  We  will  take  up  now  the  paper  by  Mr. 
Armstrong  entitled  "The  Outlook  for  the  Electric  Rail- 
way.'"   (See  page  15.) 

Mr.  Armstrong's  reading  of  the  paper  was  followed 
with  applause. 

The  President  ;  You  have  heard  this  very  valuable 
paper  of  Mr.  Armstrong's  ;  the  subject  is  a  live  one  and 
I  would  like  to  have  some  discussion. 

Mr.  Hunt  :  I  have  great  pleasure  in  moving  a  vote  of 
thanks  to  Mr.  Armstrong  in  having  prepared  his  valu- 
able paper  on  electric  railways. 

Mr.  Wyse  :  I  second  that. 

The  motion  was  carried. 

Mr.  Eraser  :  I  think  Mr.  Armstrong  has  given  us  a 
fair  account  of  the  position  of  electric  railways  in 
Canada.  In  the  last  paragraph  he  mentions  something 
in  connection  with  long  distance  railways.  I  think  it 
would  be  quite  interesting  to  the  Association  to  hear 
some  of  the  facts  in  connection  with  the  electric  railway 
at  present  running  in  Lugardo,  which  is  described  in 
some  of  the  technical  journals  recently.  They  do  not 
use  the  rotary  transformers  in  connection  with  their 
system,  but  it  is  actuated  by  the  direct  three-phase 
currents.  As  to  the  question  of  the  track,  that  seems 
to  have  been  successfully  overcome.  In  fact,  I  believe 
there  are  a  good  many  of  the  best  electricians  of  the 
day  who  have  arrived  at  a  practical,  if  not  an  actual 
and  commercial  solution. 

Mr.  Hopkins  :  There  is  one  question  I  would  like  to 
ask  Mr.  Armstrong.  He  spoke  of  the  limit  of  the  field 
— of  the  road  radiating  out.  I  would  like  to  ask  about 
what  that  limit  of  distance  would  be  at  present?  He 
might  also  answer  what  would  be  the  limiting  grade 
that  it  would  be  safe  to  build  a  railway  on  so  that  in  the 
winter  time,  when  there  was  ice  on  the  rails,  the  car 
could  be  kept  in  control  and  there  would  be  no  danger 
of  it  being  locked  and  taking  the  people  down.  Then 
there  is  another  question.     I  have  understood  that  the 


alternating  current  is  out  ot  the  question  now  for  run- 
ning electric  railways,  that  they  cannot  get  motors  that 
will  start  up  quickly.  One  electrical  engineer  of  very 
high  standing  and  of  long  experience  and  very  well 
posted  in  the  theoretical  part  of  the  work,  told  me, 
some  time  ago,  that  that  was  out  ot  the  question. 

Mr.  Armstrong  :  Mr.  President,  I  might  speak  of  the 
matter  of  limiting  grades  first,  which  would  allow  of  the 
operation,  I  presume,  of  both  light  freight  and  passen- 
ger service  during  the  winter  season.  On  a  matter  like 
that  you  can  only  speak  really  from  experience.  I 
might  instance  very  forcibly  in  this  connection  the  case 
of  the  Gait,  Preston  and  Hespeler  railway.  There  they 
handle,  and  did  handle  during  last  winter,  their  pas- 
senger service  without  any  difficulty  over  grades  of  five, 
six  and  even  seven  per  cent  ;  they  also  handled  a  light 
electric  locomotive  freight  service  over  the  same  grades 
without  any  difficulty  at  all.  Even  over  the  longest 
grade  which  they  have,  which  rises  from  the  town  of 
Gait  to  the  C.P.R.  bridge,  and  which  at  places  is  as 
high  as  six  and  a  half  or  seven  per  cent.,  they  can  haul 
a  load  of  two  freight  cars.  On  the  grade  at  Preston, 
at  the  end  of  the  line,  where  the  grade  is  about  five  per 
cent.,  they  haul,  ordinarily,  one,  and  in  some  cases  two, 
coal  cars  loaded  to  their  full  capacity  up  the  grade.  It 
seems  that  up  to  the  point  that  we  can  keep  a  reason- 
ably high  voltage  without  excessive  line  loss  that  we 
can  handle  the  freight,  and  unquestionably  the  pas- 
senger service  over  tracks  laid  generally  on  existing 
grades,  with  very  slight  cutting  down. 

Mr.  Hopkins  :  Would  it  be  necessary  to  have  motors 
on  every  axle  and  brakes  on  every  wheel  ? 

Mr.  Armstrong  :  I  might  go  a  little  further  into  the 
freight  locomotive  question  at  Gait.  The  handling  of 
passenger  traffic  is  comparatively  easy.  The  car  used 
for  freight  purposes  is  mounted  on  a  single  truck  and 
with  two  motors,  one  on  each  axle,  of  the  G.  E.  1200 
type,  wound  with  a  four  turn  winding,  and  there  has 
been  no  difficulty  at  all.  When  the  car  was  first  sent 
up  it  was  found  too  light  to  carry  two  cars  up  the  grade 
at  Preston  ;  the  wheels  would  revolve  and  the  cars  run 
backwards.  That  was  remedied  by  putting  some  three 
tons  of  pig  iron  on  the  floor.  Since  then  they  have  had 
no  difficulty,  even  in  the  winter.  As  to  the  question  of 
the  limit  or  range  over  which  we  may  expect  these  ra- 
diating or  radial  lines  to  extend,  it  is  a  difBcult  question 
under  present  conditions,  to  give  any  definite  limit. 
One  can  only  examine  existing  cases  and  find  out  how 
far  they  can  commercially  operate  with  success. 

Mr.  Hopkins  :  I  mean  with  one  power  house. 

Mr.  Armstrong  :  Taking  the  Hamilton,  Grimsby  & 
Beamsville  road  with  one  power  house  located,  as  it  is 
in  their  case,  in  nearly  the  middle  of  the  road,  they 
have  a  limit  of  18  or  20  miles  ;  a  transmission  limit  of 
7  to  10  miles  from  the  power  house  would  be  about  the 
maximum  with  which  economical  results  could  be  ob- 
tained without  undue  expenditure  of  copper.  They  do 
not  handle  any  heavy  freight  ;  they  just  haul  light  cars 
behind  their  ordinary  passenger  cars.  The  Hamilton 
Radial  Electric  Railway  Co.  are  now  building  a  line 
from  Hamilton  to  Burlington,  and  in  their  case  the 
transmission  limit  will  be  eleven  and  a  half  miles  from 
the  power  house.  In  that  case  they  found  it  would  be 
much  more  economical  to  invest  money  in  copper  to 
reach  that  distance  than  putting  in  polyphase  apparatus. 
The  cost  ot  copper  there  is  very  considerable.  The 
limiting  distance  would  be  ordinarily  something  under 
ten  miles  from  the  power  house.  In  connection  with 
the  use  of  the  alternating  motor,  I  was  pleased  to  find 
Mr.  White  Eraser  draw  attention  to  the  road  at  Lu- 
gardo. I  do  not  think  there  is  any  reason  to  doubt  at 
all,  that  we  will  have  in  use  in  America  a  successful  al- 
ternating railway  motor  which  will  give  a  reasonably 
high  economy  and  in  which  the  difficulties  of  control 
will  be  surmounted  ;  and  with  the  use  of  that  motor  our 
range  of  transmission  will  be  increased  and  the  limit  to 
which  radial  lines  can  be  extended  will  be  very  much 
greater  than  it  is  at  present.  I  had  the  opportunity  of 
seeing  a  car  at  Schenectady  some  time  ago  in  which  it 
was  endeavored  as  far  as  possible  to  conform  to  the  re- 
quirements of  ordinary  traffic  ;  and   while  there  were 
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certainly  some  difficulties  which  in  detail  would  have  to 
be  surmounted,  there  did  not  seem  any  liklihood  that  its 
success  for  practical  purposes  would  be  very  long  de- 
layed ;  at  least,  the  enjifineers  who  are  looking  after  the 
matter  speak  in  the  most  favorable  way  of  the  results 
they  are  obtaining. 

The  Convention  adjourned  at  4.30  p.m.,  to  meet 
again  F"riday  morning  at  10  o'clock. 


THIRD  DAY. 
The  President  called   the  Convention  to  order  at  10 
o'clock. 

The  President  :  The  first  thing  on  the  programme  is 
the  presentation  of  papers,  the  first  being  a  paper  by 
Mr.  P.  G.  Gossler,  of  Montreal,  entitled  "  Some  Central 
Station  Economies."    (See  page  15.) 

Mr.  Gossler,  on  rising  to  read  his  paper,  said  :  It  was 
stated  in  the  minutes  read  the  day  before  yesterday  that 
I  had  been  asked  to  present  a  paper  on  high  potential 
underground  systems.  The  present  subject  has  been  se- 
lected because  I  thought  it  would  be  ot  more  general  in- 
terest to  the  convention.  I  have  been  for  several  years 
connected  with  the  operation  of  the  subways  of  New  York 
city,  and  have  a  collection  of  data  which  I  shall  be  pleased 
to  place  at  the  disposal  of  anyone  who  is  contemplating 
entering  into  underground  work.  I  may  say  in  regard 
to  plates  4  and  5  that  I  regret  those  plates  are  not 
larger,  because  I  am  sure  they  will  be  appreciated  by 
anyone  who  has  made  lamp  tests.  I  have  larger 
copies  of  these  and  will  be  glad  to  place  them  at  the  dis- 
posal of  anyone  who  wishes  them  because  they  repre- 
sent a  very  great  deal  of  labor.  The  formula  which  I 
have  included  in  this  article  here  is  one  that  has  been 
found  very  useful. 

The  President  :  You  have  heard  this  paper  read. 
The  subject  is  now  open  for  discussion.  I  know  there 
are  a  number  here  who  are  anxious  to  ask  questions.  I 
hope  the  discussion  will  be  full,  but  quick. 

Mr.  Breithaupt  :  Mr.  President,  the  Association  cer- 
tainly ought  to  tender  its  thanks  to  Mr.  Gossler  for  the 
excellent  paper  he  has  given  us  on  Central  Station 
Economies,  in  the  reconstruction  of  an  old  central 
station.  All  of  us  who  have  had  experience  in  central 
station  working  know  that  the  central  stations  which 
were  put  in  five,  six  or  seven  years  ago  are  according  to 
present  methods  very  inefficient.  Not  only  is  this 
the  case  with  some  of  the  larger  central  stations  of  the 
older  type,  but  true  with  the  smaller  stations  ;  that  is 
probably  a  reason  why  so  many  of  our  smaller  stations 
throughout  the  country  prove  very  unremunerative  to 
the  people  who  own  them.  The  reconstruction  of  the 
central  station,  particularly  the  small  central  station — I 
have  had  experience  with  a  number  ot  these — is  a 
matter  of  considerable  difficulty.  You  speak  to  the 
owners  of  plant ;  they  know  that  the  plant  is  not  remuner- 
ative ;  they  know  that  from  actual  experience.  There 
are  plenty  in  the  country  who  have  not  made  a  dollar 
out  of  it.  With  the  old  apparatus  they  have  increasing 
and  very  great  induction  loss,  line  losses  and  all  that 
sort  of  thing.  You  tell  them  to  put  all  this  old  appar- 
atus on  the  scrap  heap — that  it  is  the  best  thing  to  do — 
and  you  will  meet  with  great  opposition.  It  is  a  hard 
thing  to  do,  to  reconstruct  particularly  a  small  plant, 
to  bring  it  to  a  proper  basis.  Mr.  Gossler's  statements 
about  the  transformers  are  very  interesting  indeed  and 
very  instructive,  and  the  lamp  curves  even  more  so. 
Plates  4  and  5  are,  I  think,  of  very  great  interest  to  all 
central  station  men.  I  would  like  to  ask  Mr.  Gossler 
what  efficiency  of  lamp  is  used  in  Montreal  ? 

Mr.  Gossler  :  The  efficiency  of  the  lamp,  as  I  have 
stated,  depends  on  local  conditions  ;  there  are  some 
places  where  we  can  use  a  less  efficient  lamp  than 
others.  The  lamp  we  mostly  use  is  a  50-volt  lamp, 
with  a  current  consumption  of  1.03  amperes. 

Mr.  Breithaupt  :  The  formula  Mr.  Gossler  gives  here 
is  also  very  instructive  and  one  I  think  that  is  not  gen- 
erally known,  and  which  will  be  of  great  interest  to 
central  station  men. 

Mr.  Armstrong  :  The  plant  referred  to  in  Mr.  Goss- 
er's  paper  is,  I  presume,  that  of  the  Royal  Electric  Co., 


of  Montreal.  I  should  like  to  ask  Mr.  Gossler,  in  con- 
sidering this  reconstruction,  what  is  his  reason  for 
adopting  the  belt-driven  generator  ? 

Mr.  Gossler  :  Mr.  President,  in  regard  to  the  adop- 
tion of  the  belt-driven  generators,  I  would  say  that 
there  are  conditions  under  which  the  direct-driven 
dynamos  are,  of  course,  desirable.  In  the  present 
case  we  were  confined  to  the  utilization  of  the 
engines  we  had  in  our  station,  which  it  was  impossible 
to  use  in  that  way,  if  it  had  been  so  desired. 

Mr.  Wright  :  As  far  as  that  question  of  the  direct- 
driven  generators  are  concerned,  there  are  other  plants 
than  direct-driven  being  installed  at  the  present  time. 
As  to  the  question  of  belt-driven  generators  at  the 
present  time,  as  Mr.  Gossler  speaks  of  it,  there  are 
many  reasons  for  the  procedure.  The  question  was  not 
addressed  to  me  exactly,  but  it  might  be  in  order  to 
give  one  or  two  of  the  reasons.  In  the  first  place,  you 
have  an  engine  ;  it  must  be  of  a  reasonable  sized  unit  ; 
it  would  necessarily  be  confined  to  that  particular  class 
of  service.  As  an  incandescent  lighting  load  is  a  load 
that  is  at  its  maximum  for  a  very  few  minutes  during 
the  day,  comparatively  to  the  rest  of  the  24  hours,  you 
condemn  your  engine  that  is  driving  that  large  sized 
unit  to  idleness  for  23}^  hours,  practically.  By  using  a 
belt-driven  generator  an  engine  can  be  made  to  drive  , 
two,  three  or  more  generators  for  supplying  difi^erent 
classes  of  service.  Most  stations,  of  course,  are  using 
currents  of  varying  quality  and  it  becomes  necessary  in 
a  large  city  to  do  so  ;  and  the  same  engine  can  be  util- 
ized for  all  purposes,  to  a  certain  extent.  Again,  a 
belt-driven  generator,  driven  from  the  fly  wheel  of  an 
engine  direct,  may  be  considered,  for  all  practical  pur- 
poses, as  a  direct-driven  generator.  You  have  the 
flexibility  in  the  belt,  which  is  an  advantage  ;  there  is 
also  the  question  of  the  size  of  unit.  This  difficulty  has 
often  been  found  in  using  a  very  large  direct-driven  unit 
on  an  engine :  there  is  always  liability  to  accident  by 
reason  of  any  little  inequality  there  might  be  in  the 
bearings,  or  in  bringing  the  poles  too  closely  together 
where  alternating  machines  have  been  driven  direct  on 
the  shafts.  All  these  questions  have  to  be  taken  into 
the  calculation  in  installing  plants,  whether  direct 
driven  or  belt  driven.  You  also  have  the  advantage  of 
running  the  engine  at  a  slow  speed,  which  all  engineers 
will  agree  it  is  better  to  do  if  possible.  As  a  rule, 
where  you  have  direct-driven  generators  they  are  placed 
on  the  ends  of  the  engine  shafts,  and  that  complicates, 
to  a  considerable  extent,  the  engine  itself ;  it  probably 
nearly  doubles  its  cost  ;  it  renders  necessary  the  intro- 
duction of  bell  cranks.  An  engine  with  a  straight  shaft 
and  overhanging  disc  and  crank  pin  is  simpler  and  more 
reliable.  There  are  a  number  of  reasons  that  would 
affect  the  question, — a  few  of  them  I  have  given.  I 
think  there  are  many  more. 

Mr.  Armstrong  :  I  entirely  agree  with  Mr.  Wright 
that  circumstances  govern  altogether  the  desirability  of 
using  the  direct-connected  or  belt-driven  generators. 
In  this  case  I  was  considering  the  specific  example 
which  Mr.  Gossler  had  put  before  us,  of  the  re-construc- 
tion of  the  station  in  Montreal  in  which  were  installed 
five  300  K.  W.  generators.  But,  of  course,  the  govern- 
ing circumstances  of  their  using  their  present  engines 
would  be  the  main  factor  there. 

Mr.  Ash  worth  :  I  notice  in  one  portion  of  Mr.  Goss- 
ler's paper  he  states  it  is  only  in  a  densely  populated 
city  and  in  the  more  densely  populated  portions  of  that 
city,  that  it  is  practicable  to  use  the  secondary  main 
system.  From  my  own  experience,  and  I  think  from 
the  experience  of  a  good  many  smaller  station  men,  it 
is  quite  practicable  to  use  secondary  station  distribution 
in  much  smaller  places  than  Montreal,  probably  in 
places  of  two  to  three  thousand  inhabitants.  I  would 
like  to  ask  Mr.  Gossler  if  it  is  not  economical  to  use 
secondary  station  distribution  in  smaller  places. 

Mr.  Gossler  :  When  I  said  smaller  places,  I  had  no 
reference  to  a  large  or  a  small  city.  My  statement  was 
intended  to  refer  to  where  customers  were  bunched  or 
scattered.  With  reference  to  the  limitation  of  the 
secondary  system  —  as  I  have  stated  in  my  paper  the 


32 


CflNflDIfiN    EbECTRlGflLi  NEWS 


July,  1896 


most  economical  side  of  the  balance  can  be  determined 
by  such  a  method  of  reasoning  as  outlined  in  my  paper. 

Mr.  Armstrong :  There  is  another  factor  which  I 
think  should  enter  into  that,  and  that  is  the  generally 
higher  efficiency  of  the  larger  transformer. 

Mr.  Gossler  :  That  is  included  in  the  cost  of  main- 
tenance of  a  transformer  ;  in  the  cost  of  mainten- 
ance in  a  transformer  the  leakage  current  is  includ- 
ed, consequently  the  higher  "all-day  efficiency"  of  a 
transformer  the  less  the  cost  of  maintenance — the 
maintenance  of  a  transformer  really  being  the  factor 
that  would  bear  the  greatest  weight  in  determining  the 
type  of  transformer  to  be  used. 

Mr.  Milne  :  I  would  like  to  ask  Mr.  Gossler  in  regard 
to  this  :  He  says  :  "  Apart  from  this  increase  in  capa- 
city, there  is  also  the  saving  due  to  running  a  smaller 
engine  for  the  day  load,  and  the  consequent  saving  in 
labor,  oil,  etc."  When  they  shut  down  a  smaller  one 
and  open  up  a  larger  one,  does  the  saving  of  labor  start 
at  that  point  ? 

Mr.  Gossler  :  That  refers,  not  to  a  temporary  decrease 
in  one  day  of  135  amperes.  If  you  decrease  the  station 
leakage  load  135  amperes,  it  means  a  decrease  in  the 
load  for  every  day  of  the  year  which  will  permit  the 
operation  of  a  smaller  engine  during  the  day,  conse- 
quently decreasing  the  item  of  engineer's  salary. 

Mr.  Milne  :  According  to  that,  they  have  an  engineer 
for  each  engine. 

Mr.  Gossler  :  In  regard  to  having  an  engineer  for 
each  engine,  the  circumstances  may  be  such  that  that  is 
necessary.  If  the  engines  are  large  that  may  possibly 
be  necessary  ;  it  depends  on  local  conditions.  It  is  not 
a  general  statement  at  all.  The  requirements  of  the 
services  of  engineers  is  entirely  a  local  consideration. 

Mr.  Dion  :  I  think  Mr.  Gossler  has  earned  the  thanks 
of  this  Association  for  the  valuable  paper  which  he  has 
just  read.  It  is  a  paper  of  very  practical  interest  to 
central  station  men  ;  a  paper  which  I  regret  I  did  not 
get  into  my  hands  sooner.  I  did  not  see  these  papers 
until  I  got  here,  and  since  we  got  here  there  has  been  no 
time  to  read.  I  would  have  liked  to  have  become 
more  familiar  with  it,  so  as  to  be  able  to  discuss  it  more 
intelligently.  I  think  it  is  a  paper  that  should  be  thor- 
oughly discussed.  However,  I  am  not  in  a  position  to 
do  it  justice.  There  is  one  part  of  this  paper  I  wish 
to  refer  to,  where  he  speaks  of  the  records  made  in  order 
to  calculate  the  changes  necessary  to  improve  the  regula- 
tion of  the  line,  &c.  In  order  to  obtain  the  required  infor- 
mation he  established  a  system  of  transformer  maps,  pole 
maps,  etc.  Last  winter,  through  the  courtesy  of  Mr. 
Gossler,  this  system  was  shown  and  explained  to  me, 
and  I  can  assure  you  it  is  the  most  thorough  system  of 
keeping  records  that  I  have  ever  seen  anywhere.  I 
found  it  so  good  that  I  adopted  some  of  the  features  in 
that  system  ot  keeping  records,  and  had  them  carried  out 
after  I  returned  home.  But  I  must  say  I  did  not 
adopt  the  system  in  its  entirety.  I  found  it  unneces- 
sarily complicated  for  a  city  like  ours,  however  useful 
it  may  be  in  a  larger  place  like  Montreal.  However, 
there  are  many  valuable  features  in  that  system 
which  I  was  very  glad  to  learn  and  to  put  in 
practice  afterwards.  Reconstruction  is  a  problem 
which  confronts  every  central  station  manager  It  is 
no  doubt,  as  many  of  you  know,  a  very  difficult  thing  to 
tackle,  and  there  is  a  question  of  how  far  you  should 
go  on  with  this  reconstruction.  It  is  difficult  to  con- 
vince a  board  of  directors  that  it  is  going  to  be  a  paying 
thing  to  scrap  the  whole  station  apparatus  ;  but  in  many 
cases  I  suppose  it  would  be  well  to  do  that  rather  than 
carry  on  the  reconstruction  by  degrees.  We  are  doing 
some  reconstruction,  but  it  is  being  carried  on  gradu- 
ally. We  have  not  scrapped  any  large  amount  of 
apparatus  at  any  one  time,  but  I  suppose  before  we 
get  through  there  may  be  a  considerable  amount  put 
by.  There  is  this  to  be  considered,  that  in  making 
a  change  before  you  are  compelled  to  do  it,  you 
may  save  some  money  in  making  exchanges  of  genera- 
tors. We  have  been  able  to  obtain  a  very  considerable 
allowance  for  old  apparatus  ;  and  I  am  satisfied  that 
if  we  had  waited  for  two  or  three  years  more  we  would 
not  have  obtained  anything  for  them.    That  is  a  great 


drawback,  this  reconstruction  which  becomes  necessary 
in  connection  with  electric  lighting.  A  prominent 
banker  in  our  city  told  me  he  found  that  to  be  the 
greatest  obstacle  in  the  way  of  electrical  invest- 
ments; that  is,  in  the  opinion  of  capitalists,  an  obstacle. 
Regarding  transformers,  our  plan  has  been  not  to  scrap 
transformers  and  buy  anew  outfit,  but  simply  not  to  buy 
any  more  small  transformers.  Where  required  we  put 
up  large  units,  displacing  a  number  of  smallerones  which 
are  useful  to  supply  customers  in  the  more  scattered  por- 
tions of  the  city  ;  and  in  that  way  the  more  thickly  popu- 
lated part  is  supplied  by  large  transformers  and  sec- 
ondary mains;  and  we  found  that  to  be  preferable  in  our 
case  than  scrapping  transformers  in  a  wholesale  way. 
I  have  one  word  to  say  in  reference  to  the  over- 
running of  lamps.  I  quite  agree  with  Mr.  Gossler  that 
it  is  not  a  practice  to  be  recommended.  In  our  city 
we  made  that  mistake.  It  was  brought  about  by  a 
keen  competition  between  companies  and  a  desire  to 
have  our  lights  better  than  the  others,  and  we  got  into 
the  habit  of  running  our  lamps  over  the  normal 
voltage,  consequently  it  was  found  afterwards  very  diffi- 
cult to  reduce  that.  We  had  got  into  difficulty, 
the  lamp  consumption  had  become  very  large, 
and  we  found  it  necessary  to  stop  this  prac- 
tice. I  had  read  that  the  same  difficulty  had  been 
met  in  other  cities  by  a  gradual  reduction  of  the  voltage, 
say  half  a  volt  ever}'  night  ;  but  we  did  not  care  to  do  it 
in  that  way.  I  could  foresee  a  lot  of  trouble.  We 
preferred  to  re-model  the  circuits  for  better  regulation, 
and  drop  the  voltage  in  one  night,  changing  the  lamps 
on  that  circuit  during  the  day.  It  takes  a  horse  and 
wagon  and  several  men  to  do  it,  and  it  costs'  a  good 
deal,  but  we  thought  that  was  a  better  way  of  doing  it 
than  to  gradually  lessen  the  voltage  and  allow  com- 
plaints to  come  in.  I  would  like  to  ask  Mr.  Gossler — 
he  has  been  asked  a  good  many  questions,  but  seems 
good-natured  about  it — as  to  the  means  taken  to  over- 
come the  induction  between  lines.  We  have  had  some 
difficulty  in  that  way  and  we  have  taken  some  means  to 
overcome  it,  and  I  would  like  to  know  whether  he  has 
taken  the  same  means. 

Mr.  Gossler  :  The  means  that  were  taken  were  very 
simple  and  very  well  known.  The  local  conditions 
were  somewhat  peculiar :  we  had  three  very  large 
engines  and  three  principal  routes.  It  was  found,  due 
to  mutual  induction,  unless  all  the  circuits  on  one  pole  line 
were  run  from  one  set  of  dynamos  there  was  a  decided 
fluctuation  ;  unless  we  ran  each  pole  line  on  a  separate 
engine,  we  were  not  given  credit  for  knowing  much 
about  lighting.  To  overcome  this  inductive  effect,  the 
feeders  were  re-arranged,  by  simply  bringing  opposite 
polarities  as  near  each  other  as  the  pins  on  the  cross 
arm  would  permit.  When  the  lines  had  to  be  recon- 
structed it  was  found  that  one  leg  of  the  circuit  was  on 
one  end  of  the  cross  arm,  while  the  other  leg  of  the  same 
circuit  was  on  the  extreme  end  of  the  same  cross  arm, 
so  that  the  worse  inductive  effect  possible  was  obtained. 
We  did  not  go  to  the  trouble  of  crossing  the  circuits  as 
is  customary  in  long  transmission,  because  we  found 
that  it  was  unnecessary.  We  reconstructed,  first,  one 
or  two  circuits,  bringing  the  feeders  close  together  so 
that  the  mutual  induction  due  to  the  other  circuits  was 
practically  the  same  on  both  legs.  After  one  or  two 
circuits  had  been  reconstructed,  we  fourd  it  unnecessary 
to  cross  the  circuits,  but  simply  proceeded  on  the  line  of 
bringing  the  feeders  close  together,  which  has  given 
perfectly  satisfactory  results.  We  have  some  twenty 
odd  incandescent  circuits,  all  heavy,  and  we  find  we  can 
run  one  or  two,  or  any  number  we  please,  on  the  same 
pole  line  from  different  engines. 

Mr.  Dion:  That  was  exactly  the  conditions  prevailing 
in  our  city.  The  circuits  had  been  hung  on  opposite 
ends  of  the  cross-arms  for  the  purpose,  as  stated  by  the 
line  foreman,  of  making  the  lines  less  dangerous.  He 
said  they  had  only  one  side  of  each  circuit  to  work  at, 
at  one  time,  and  there  was  a  space  in  the  centre  which 
protected  them  from  the  other  side.  The  men  set 
up  the  plea  that  we  were  going  to  make  their  work 
much  more  dangerous,  but  when  I  explained  to  them 
that,  the  circuits  being  sometimes  bunched    on  one 
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no  certainty,  tli;it  two  adjacent  wires  did  not  represent 
different  terminals  of  one  machine,  they  saw  that  they 
were  just  as  secure  after  the  change  than  before. 

Mr.  Wright  :  This  reconstruction  business  is  a  very 
difficult  matter,  and  there  is  a  case  in  point  that  occurs 
to  me  where  1  think  the  difficulty  will  be  emphasized. 
The  electric  light  company  in  Hamilton  are  just  about 
appointing  a  manager,  and  it  would  become  the  first 
duty  of  that  manager  to  recommend  the  Board  of  Direc- 
tors to  throw  out  the  whole  plant.  From  what  I  know 
of  the  Hamilton  Board  of  Directors,  I  think  they  are  a 
great  deal  more  likely  to  throw  out  the  manager.  It 
will  become  a  question  of  scrapping  the  plant  or  scrap- 
ping with  the  manager.  Mr.  Gossler  is  so  very  well 
posted  on  these  subjects  that  I  think  it  is  a  first-class 
opportunity  to  pump  him  a  little  further  and  see  if  we 
cannot  pump  him  dry.  There  are  two  important  ques- 
tions that  come  up  not  only  in  reconstruction,  but  also 
in  construction  :  one  is  the  frequency  to  use  in  the 
introduction  of  an  alternating  system  and  another  is  the 
voltage  ;  those  are  questions  that  a  little  fuller  informa- 
tion would  be  very  acceptable  on.  Authorities  differ  on 
both  questions.  Whether  it  is  better  to  adhere  to  the 
old  style  of  sixteen  thousand  alternations  or  thereabouts 
or  the  more  modern  in  the  neighborhood  of  seven  or 
eight,  and  if  Mr.  Gossler  has  any  reasons  and  would  go 
more  fully  into  them  for  the  change  of  voltage  from 
one  to  two  thousand,  the  information  would  certainly  be 
very  acceptable  to  us. 

Mr.  Gossler  :  In  regard  to  the  change  of  voltage 
from  one  to  two  thousand,  we  have  drops  on  our  cir- 
cuits varying  from  one  to  ten  per  cent.  ;  the  regulation, 
of  course,  corresponds.  Increasing  the  voltage  to  2,000 
volts  will  decrease  the  drop  one  quarter  of  what  it  is  at 
present  ;  there  is  no  practical  hindrance  to  the  use  of 
two  thousand  volts — it  can  be  handled  about  as  readily 
as  one  thousand — also  modern  transformers  are  made 
interchangeable,  so  they  can  be  used  on  either  one 
or  two  thousand  volts.  If  you  are  going  to  increase 
the  saving  and  improve  the  regulation  by  the  adoption  of 
the  two  thousand  volts  without  any  practical  inconveni- 
ence, there  seems  to  me  every  reason  in  the  world  why 
it  should  be  done.  It  was  decided  in  our  case  to  use  two 
thousand  volts,  principally  for  the  purpose  of  getting 
better  regulation  with  the  present  feeders  ;  we  do  not 
anticipate  any  trouble.  The  two  thousand  volts  is  in 
operation  in  many  places.  There  may  possibly  be. a 
little  difficulty  with  the  lines  that  are  now  in  contact 
with  trees,  as  we  now  have  some  little  difficulty  in  wet 
weather  at  the  places  with  one  thousand  volts,  and  two 
thousand  volts  would  be  a  little  more  troublesome,  but 
these  conditions  will  be  changed  at  any  rate.  In  regard 
to  the  question  of  frequency,  that  is  a  question  that  has 
to  be  decided  by  the  local  conditions.  If  the  lighting  is 
of  paramount  importance  or  the  principal  feature  of  the 
station,  there  is  no  question  but  that  sixteen  thousand 
alternations  should  be  used.  It  is  practicable  to  operate 
motors  from  sixteen  thousand  alternations  as  well  as 
eight  thousand.  The  leakage  of  the  transformers  does 
not  decrease  exactly  inversely  as  the  alternations,  but 
approximately  so,  so  that  the  leakage  of  transformers  at 
eight  thousand  alternations  is  probably  twice  as  much 
as  sixteen  thousand,  and  where  the  lighting  load  is  the 
principal  feature  the  sixteen  thousand  alternations  is 
very  desirable  for  this  reason.  If  the  plant  is  to  be  sup- 
plied by  power  from  quite  a  distance,  where  it  is  neces- 
sary to  transmit  power  from  fifteen,  twenty-five  or 
thirty  miles,  induction  comes  in  as  a  factor  to  be  con- 
sidered, and  in  most  long  transmission  plants  the  lower 
alternations  have  been  adopted.  But,  as  I  have  said 
before,  where  lighting  is  the  principal  feature,  there 
is  no  question  about  sixteen  thousand  alternations,  es- 
pecially as  motors  can  be  as  readily  used  on  sixteen 
thousand  as  on  eight  thousand,  so  that  sixteen  thousand 
alternations  permits  of  serving  light  and  power  from  the 
same  generators. 

Mr.  Breithaupt  :  I  have  great  pleasure  in  moving  a 
hearty  vote  of  thanks  to  Mr.  Gossler  for  his  very  valu- 
able paper. 

Mr.  Dion  :  I  second  that. 


The  President  :  It  has  been  moved  by  Mr.  Breithaupt, 
seconded  by  Mr.  Dion,  that  the  hearty  thanks  of  this 
Association  be  tendered  Mr.  Gossler  for  his  valuable 
paper.     Is  this  your  wish  ? 

The  motion  was  carried  amid  applause. 

The  President  :  I  think  the  Association  is  to  be  con- 
gratulated upon  the  fact  that  we  have  men  capable  of 
giving  us  such  a  paper  as  Mr.  Gossler  has  given  us. 
The  next  thing  on  the  list  is  the  paper  entitled  "  Power 
Transmission  by  Polyphase  E.  M.F.'s,  "  by  Mr.  George 
White-Fraser.     (See  page  142). 

Mr.  Fraser,  on  rising  to  read  his  paper,  was  greeted 
with  applause. 

The  President  :  We  have  not  heard  Professor  Rose- 
brugh's  voice  in  Convention ;  I  think  the  members 
here  would  like  to  hear  if  he  has  anything  to  say  on  this 
paper. 

Mr.  Rosebrugh  :  Mr.  President,  I  have  not  had  time 
to  look  over  the  paper  at  all,  and  any  remarks  that  I 
might  make  might  be  premature.  Without  further 
consideration  I  would  not  care  to  say  anything. 

Mr.  Breithaupt:  I  would  like  to  ask  Mr.  Fraser  about 
the  figures  he  gives  as  to  the  LaufTen-Frankfort  trans- 
mission, as  to  where  he  gets  them. 

Mr.  Fraser  :  From  the  official  report  published  by 
Dr.  Boaber,  who  was  chairman  of  the  official  committee. 

Mr.  Milne  :  Has  not  Mr.  Fraser  drawn  the  arrows  in 
diagram  12  in  the  wrong  way?  It  occurs  to  me  that 
the  arrows  are  in  front  of  the  E.  M.F. 

Mr.  Fraser:  You  will  find  the  maximum  E.M.F.  is 
quite  a  distance  from  the  mouth  of  the  current. 

Mr.  Armstrong  :  If  there  is  not  likely  to  be  any 
further  discussion,  I  have  pleasure  in  moving  a  vote  of 
thanks  to  Mr.  Fraser  for  his  paper  on  this  subject  ;  it 
seems  to  have  covered  the  whole  field  very  fully  on  the 
subject  of  polyphase  currents. 

Mr.  Wyse  :  I  second  the  motion. 

The  President  put  the  motion,  which  was  carried. 

Mr.  Dion  :  I  would  like  to  call  attention  to  two 
points  in  connection  with  this  paper.  One  of  the  two 
features  which  give  the  paper  particular  value  is  the 
great  clearness  with  which  the  phenomena  of  alternating 
currents  are  explained.  As  stated  by  Mr.  Fraser,  most 
of  the  statements  on  this  subject  are  so  surrounded  by 
clouds  that  it  is  difficult  for  any  but  the  advanced 
student  to  properly  understand  them.  In  this  particular 
case  he  has  explained  the  action  of  the  polyphase 
currents  in  such  a  clear  manner  that  he  has  no 
doubt  helped  to  increase  the  knowledge  of  many 
members  present.  The  other  feature  which  I  think 
deserves  particular  attention  is  his  plea  for  good  engi- 
neering, and  I  hope  to  see  the  day  when  his  advice  will 
be  followed,  and  when  every  particular  installation  will 
be  designed  according  to  the  local  conditions,  and  when 
every  installation,  whether  large  or  small,  will  not  be 
undertaken  before  consulting  competent  electrical 
engineers. 

Mr.  Fraser  :  I  thank  the  members  and  I  thank  Mr. 
Dion  for  considering  these  points. 

Mr.  Gossler  :  There  is  one  point  in  the  description  of 
the  generation  of  multiphase  currents,  as  described  in  dia- 
grams 3  and  4,  which  I  think  is  probably  an  oversight  on 
the  part  of  Mr.  Fraser.  He  states  at  the  bottom  directly 
under  diagram  four,  "A,  B,  are  two  coils  of  the  armature. 
The  angular  distance  of  A,  B  is  half  that  of  N,  S. 
When  A  is  right  under  N  it  is  generating  its  maximum 
E.M.F.  ;  at  that  moment  B  is  half  way  between  N,  S 
and  its  induction,  and  therefore  rts  E.M.F.  is  least."  I 
call  attention  particularly  to  this  statement  inasmuch  as 
it  is  very  important.  Mr.  Fraser  states  further,  "As  the 
armature  revolves  clockwise,  B  gradually  gets  into  a 
stronger  field,  while  A  is  approaching  a  weaker  one." 
Mr.  Fraser  states  there  that  when  A  is  right  under  N 
it  is  generating  its  maximum  electro-motive  force,  which 
is  the  actual  condition  if  the  armature  coils  are  so  placed 
as  in  diagram  4.  While  diagrams  3  and  4  have  been 
taken  as  general  illustrations,  I  think  it  has  been  an 
oversight  on  Mr.  White-PVaser's  part,  as  this  illustra- 
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tion  can  only  apply  to  two-phase  generation.  If  the  coils 
are  so  placed  that  B  is  half  way  between  N,  S,  it  must 
necessarily  mean  the  generation  of  two-phase  currents 
go°  apart.  It  would  alter  diagram  3  to  such  an  extent 
that  the  minimum  point  of  curve  2  would  be  directly 
under  the  maximum  point  of  Curve  i,  which  is  the 
condition  of  multiphase  currents  of  ninety  degrees  apart. 
I  think  this  illustration  will  only  apply  to  the  genera- 
tion of  currents  ninety  degrees  apart. 

Mr.  Fraser :  If  you  take  diagram  3  in  connection 
with  diagram  4,  your  idea  is  correct.  It  is  not  a 
quantitative  so  much  as  a  qualitative  diagram. 

Mr.  Gossler  :  It  is  a  trifle  misleading  if  you  combine 
diagrams  3  and  4,  because  it  is  not  a  general  case. 

Mr.  Fraser  :  I  have  not  specified  any  particular  case. 
I  think  it  is  understood  to  be  purely  qualitative. 

Mr.  Gossler  :  There  is  another  point  in  regard  to  the 
position  of  the  armature  coils  which  this  illustration  can 
be  made  to  show  most  beautifully — the  re-action  and 
inter-action  of  the  coils  on  the  armature,  due  to 
their  relative  positions,  as  affecting  regulation.  The 
regulation  question  is  a  very  serious  one  and  a  very  im- 
portant one,  and  inasmuch  as  the  diagram  shows  it  so 
beautifully  I  thought  possibly  it  would  not  be  out  of 
place  to  bring  it  to  your  attention.  If  the  coils  as 
placed  in  diagram  4,  and  as  stated,  when  A  is  direct- 
ly under  N  it  is  generating  its  maximum  electromotive 
force,  and  B  being  half  way  between  N,  S,  the  electro- 
motive force  is  minimum,  then  when  the  current  in  A 
is  maximum  there  can  be  no  current  in  B,  consequently 
there  can  be  no  induction  from  B  to  A.  The  effect  on 
one  side  of  the  coil  B  from  A  is  the  same  as  on  the 
other  side,  they  being  symetrical  to  coil  A,  so  that  the 
two  conditions  taken  together  show  the  impossibility  of 
any  action  between  the  two  phases  ;  the  practical 
demonstration  of  the  fact  of  their  being  no  influence  on 
regulation  from  one  phase  to  the  other  in  two-phase 
generators  is  borne  out  by  every  day  practice.  If  we 
pass  further  on  from  two-phase  apparatus  to  multiphase 
apparatus,  Mr.  Fraser  mentions  the  possibility  of  plac- 
ing three  or  four  or  any  number  of  coils  in  a  similar 
space,  but  the  four  coils  are  of  no  practical  use.  If  we 
consider  the  space  between  N,  S,  divided  into  three 
spaces  so  that  we  have  three  coils  placed  there,  we  have 
a  generator  generating  three-phase  currents.  If  we 
divide  that  space  so  that  it  is  divided  into  three  and 
apply  the  same  reasoning  as  above,  the  coils  not  being 
symetrically  or  relatively  inductively  placed  to  each 
other,  there  is  but  one  condition  in  a  three-phase  gener- 
ator in  which  the  mutual  induction  or  re-action  of  the 
armature  coils  is  equal,  and  that  is  when  the  coils  or 
phases  are  equally  loaded.  When  they  are  not,  on 
account  of  this  re-action  of  the  armature  coil,  one  coil 
of  the  armature  acts  as  the  primary  of  a  transformer, 
while  the  other  two  coils  act  as  the  secondaries  of  a 
transformer.  When  the  phases  of  a  three-phase  appar- 
atus are  not  equally  loaded  there  is  a  transformer  action 
which  necessarily  boosts  up  one  side  of  the  circuit  and 
decreases  the  voltage  on  the  others. 

Mr.  Fraser  :  I  have  been  very  careful  to  avoid  any 
comparison  of  the  two  methods. 

The  President  :  We  will  now  have  Mr.  E.  J.  Phillip's 
paper  entitled  "  Operating  Engines  without  a  Natural 
Supply  of  Condensing  Water,  or  the  Continous  Use  of 
Injection  Water."  I  am  sorry  Mr.  Phillip  is  not  here, 
but  Mr.  Wickens  will  read  his  paper. 

Mr.  Wickens  :  I  regret  Mr.  Phillip  is  not  here  to 
read  this  paper  himself.  He  has  given  some  consider- 
able time  and  study  to  this  particular  arrangement,  and 
hopes  to  install  a  considerable  plant  under  this  style. 
I  really  regret  that  he  is  not  hereto  read  this  paper  him- 
self, because  should  anydiscussion  occur,  he  would  be  very 
much  more  capable  of  taking  up  the  points  than  I  will. 
There  is  another  thing  that  I  would  call  the  attention  of 
the  members  to  before  reading  this  paper,  and  more 
especially  to  those  of  us  who  have  been  attending  the 
conventions  straight  along,  and  that  is  as  to  the  scope  of 
the  papers  that  have  been  read.  There  is  no  question 
in  my  mind  that  the  papers  read  at  this  Convention  have 
bctMi  soim^'wlial  an  advance  on  any  of  the  others,  and  of 


course  in  an  Association  whose  scope  is  so  great  and 
which  reaches  out  so  far  as  this,  the  papers  must  neces- 
sarily cover  a  very  large  ground  ;  and  while,  it  seems 
to  me,  in  a  measure  the  interests  of  the  larger  establish- 
ments have  been  htfld  forth,  the  interests  of  a  very  large 
number  of  the  smaller  plants  throughout  Canada  have 
been  taken  into  account.  The  other  day,  in  conversa- 
tion with  a  gentleman  who  had  travelled  largely  in 
England  and  also  largely  in  Canada,  he  said  that  one 
of  the  first  things  that  attracted  the  attention  of  an 
Englishman  in  Canada  was  the  fact  that  the  small  ham- 
lets were  lit  up  with  electricity.  That  means  that  we 
have  a  large  number  of  small  plants  scattered  through- 
out Canada,  and  we  should  have  a  large  number  of  the 
proprietors  of  those  small  plants  attending  our  Conven- 
tion ;  and  I  honestly  hope  the  members  that  are  here 
to-day  and  the  incoming  Executive  will  make  a  special 
movement  to  get  a  large  attendance  of  that  kind  next 
year. 

Mr.  Wright  offered  the  use  of  his  steam  yacht  for  a 
sail  on  the  lake  at  three  o'clock. 

The  President  :  Mr.  Wright  has  a  very  handsome 
steam  launch,  and  if  any  of  you  can  make  it  convenient 
to  go  you  will  find  it  very  pleasant. 

Mr.  Wickens  :  The  title  of  this  paper  is  "Operating 
Engines  without  a  Natural  Supply  of  Condensing 
Water,  or  the  Continuous  Use  of  Injection  Water." 
(See  page  152.)  This  is  coming  to  be  very  vital  as  far  as 
the  steam  end  of  electrical  plant  is  concerned. 

The  reading  of  the  paper  was  greeted  with  applause. 

Mr.  Wright  :  I  am  sure  the  Association  is  indebted 
to  Mr.  Phillip  for  the  getting  up  of  this  paper.  The 
subject,  it  seems  to  me,  is  far  too  important  a  one  to 
bring  in  and  discuss  at  this  late  stage  of  the  proceed- 
ings of  the  Convention,  and  I  would  like  to  suggest 
that  a  request  be  made  to  Mr.  Phillip  by  the  Association 
or  the  Executive  Committee  to  amplify  this  paper  and 
bring  it  before  us  again  at  our  next  Convention,  when 
I  think  we  shall  have  more  time  to  discuss  it  and  do  it 
the  justice  that  its  importance  demands. 

Mr.  Wickens  :  There  is  one  thing  I  would  like  to 
call  the  attention  of  the  members  to.  Mr.  Phillip,  unfor- 
tunately, is  not  a  member  of  this  Association,  although 
he  has  intimated  his  intention  of  becoming  a  member, 
but  for  some  reason  or  other  he  did  not  get  his  applica- 
tion in,  and  I  would  like  to  have  the  secretary  forward 
him  a  vote  of  thanks  from  this  Association.  He  is  one 
of  our  bright  young  men  in  the  city  of  Toronto. 

Mr.  Armstrong :  I  should  like  to  move  a  vote  of 
censure  to  Mr.  Wickens  for  not  seeing  that  Mr.  Phillip 
was  a  member  of  the  Association.  However,  I  will 
withdraw  it. 

Mr.  Wickens  :  We  put  the  proposition  in,  but  for 
some  reason  or  other  it  was  skipped. 

Mr.  Hopkins  :  The  H.,  G.  &  B.  Railway  have  adopted 
something  like  this.  Tiiey  had  a  great  deal  of  trouble 
deciding  where  they  would  locate  their  power  house.  I 
understand  they  never  had  a  proper  inspection  made 
previously  to  locating  their  power  house,  to  find 
whether  they  could  get  water  there  or  not.  They  had 
the  power  house  built  and  then  tried  to  get  water  for 
condensing  their  engine,  and  then  afterwards  they  found 
they  could  not  very  well  get  it.  They  dug  down  a  deep 
hole  through  very  sticky  clay,  which  was  a  very  expen- 
sive operation,  and  this  seemed  to  answer  the  purpose 
very  well  ;  but  this  big  hole  was  filled  by  water  coming 
down  from  a  creek  and  this  was  very  muddy  in  the 
spring  of  the  year.  They  found  that  the  water  would 
run  down  very  fast  and  freely  soak  into  this  clay,  with 
the  result  that  it  would  not  be  full  enough  to  supply 
them,  so  they  put  a  pipe  low  down,  1  think  about  a  foot 
or  something  like  that  in  diameter,  to  connect  the 
bottom  of  this  creek  with  this  hole.  The  result  was 
that  the  water  going  in  was  very,  very  dirty,  and  full  of 
grit  and  sand  ;  then,  in  midsummer  this  place  dried  up 
completely  and  they  were  without  condensing  water, 
and  in  fact,  without  any  water  at  all.  They  hauled 
water  for  a  while  with  a  team  for  their  boilers,  and  the 
finally,  when  Ihcy  got  tired  of  that,  rented  the  power 
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from  Hamilton  and  had  the  water  transferred  down 
seventeen  nxiles.  That  is  one  example  of  this.  They 
used  the  water  in  such  a  way  that  it  would  cool  itself 
afterwards  by  running  out  in  a  trough  and  then  running 
down.  This  trough  was  leaky  and  let  the  water  escape 
and  cooled  it  very  well.  After  they  found  that  the  hole 
wouldn't  supply  water  in  the  summer  time,  and  as  they 
didn't  want  to  rent  power  from  the  Hamilton  Street 
Railway  Company  again,  they  dug  a  deep  well,  and 
when  they  dug  that  they  found  out  that  the  water  was 
all  full  of  limestone  and  calcium  sulphate,  and  it  did  a 
great  deal  of  harm.  I  mention  this  to  show  that  in 
many  cases  it  would  be  very  well,  but  here  is  a  case 
where  it  did  not  work  very  well,  but  it  is  better  than  if 
they  didn't  have  it. 

Mr.  Ashworth  :  I  might  say  a  few  words  which  would 
possibly  be  of  interest  to  Mr.  Phillip  when  he  comes  to 
amplify  the  paper,  which  has  just  been  suggested.  The 
first  thing  I  notice  in  his  paper  which  attracted  my 
attention,  was  the  proposed  cost  of  condensing  appar- 
atus, which  is  set  down  at  $300.  Personally,  I  know 
from  having  bought  one  or  two  condensers  that  it  is 
impossible  to  get  a  condenser  for  a  plant  of  one  hun- 
dred horse  power  for  anything  like  $300.  I  think  it 
would  be  low  enough  if  we  say  $600.  Another  thing 
is,  that  in  his  calculations  he  does  not  allow  anything 
for  the  immense  cost  of  pumping  water  from  the  top  of 
high  buildings,  which  one  would  imagine  would  be 
certainly  considerable.  However,  that  is  something 
which  he  may  further  explain  in  his  paper.  I  person- 
ally have  been  connected  with  a  plant  which  is  using 
water  for  condensing  purposes  in  a  town  out  west,  and 
in  that  town  we  had  no  means  of  getting  water  at  all. 
We  had  a  spot  which  was  supposed  to  have  water 
underneath  it  and  we  found  out  it  hadn't  any. 

A  voice  :  What  had  it  ? 

Mr.  Ashworth  :  Principally  oil.  Oil  is  not  very  good 
for  cleaning  boilers.  As  luck  would  have  it,  behind  this 
place  there  happened  to  be  a  large  number  of  under- 
ground tanks,  and  we  conceived  the  idea  of  using  the 
water  from  these  underground  tanks,  which  contained 
probably  about  20,000  barrels  of  water.  We  pumped 
the  water  from  the  nearest  of  these  tanks  and 
discharged  it  into  the  farthest,  some  300  feet  away,  by 
means  of  a  long,  low  trough  in  which  there  were  a  num- 
ber of  cleats  with  sawed  edges,  which  apparently  dis- 
tributes the  water  very  well,  and  we  get  the  water  at  a 
comparatively  low  temperature;  in  fact  we  experience  a 
great  saving  by  it,  and  we  find  instead  i  f  having  to  buy 
water,  as  we  did  in  the  summer  time,  we  get  enough 
water  from  these  small  wells  we  have,  and  it  has 
greatly  diminished  the  expense  in  almost  every  particu- 
lar. Of  course,  the  original  installing  expense  is  con- 
siderable. This  makes  me  think  that  if  any  scheme 
could  be  deviled  for  obtaming  this,  I  think  it  would  be  a 
very  good  thing.  It  would  be  of  interest  to  central 
station  men  throughout  the  country  if  Mr.  Phillip 
would,  as  has  been  suggested,  amplify  his  paper  and 
present  it  at  some  future  Convention.. 

Mr.  Wickens  :  I  understood  he  got  the  figures  from 
one  of  the  steam  pump  makers,  and  they  are  the  figures 
he  gave  him.  We  have  in  his  city  a  large  institution, 
and  they  have  for  several  years  run  upon  the  principle 
of  using  the  water  over  and  over  again  from  a  set  of 
tanks.  The  difficulty  in  that  case  was  the  expense  of 
putting  in  all  these  tanks  and  the  ground  occupied. 
The  slowness  by  which  the  water  cooled  made  the 
investment  too  great  for  an  ordinary  small  plant  such  as 
Mr.  Phillips  has  attempted  to  represent  in  his  paper. 
The  fact  of  being  able  t  >  run  your  water  in  such  a  way 
as  would  cool  it  in  any  ordinary  tank,  makes  it  necessary 
to  have  very  many  more  times  the  quantity  of  water  to 
do  your  cooling  than  you  actually  need.  In  this  case 
represented  in  the  paper  you  only  require  the  actual 
quantity  of  water  you  are  pumpmg  in  your  pipe  to 
evaporate  your  steam.  The  air  is  the  cooling  medium 
and  not  the  water.  As  in  the  case  referred  to  by  my 
friend,  it  is  not  calculated  that  the  water  is  the  coohng 
medium.    The  water  is  only  a  means  to  an  end. 

The  President  :  The  suggestion  by  Mr.  Wright  that 


we  have  this  paper  over  agam  at  Niagara  Falls  at  our 
next  Convention,  is  a  very  wise  one.  By  the  kindness 
of  Mr.  Dunstan,  of  the  Bell  Telephone  Company,  I  am 
permitted  to  say  that  any  of  the  individual  members  (we 
can  hardly  go  in  a  body)  who  care  to  visit  the  Bell 
Telepone  Company's  exchange  and  inspect  the  switch 
board  and  the  operating  room  and  so  on,  the  company 
will  be  pleased  to  see  them  at  any  time. 

Mr.  Dunstan  :  Unfortunately  for  myself,  and  unavoid- 
ably so,  I  was  not  present  at  the  session  yesterday 
when  the  election  of  officers  took  place,  and  the  mem- 
fa;  rs  of  the  executive  were  elected.  On  looking  over 
the  lists  I  cannot  but  feel  great  regret  that  the  City  of 
Ottawa  is  not  represented.  1  am  sure  that  that  has 
occurred  simply  by  some  unfortunate  oversight  in  not 
presenting  to  the  meeting  the  name  of  the  Ottawa  mem- 
bers. Remembering,  as  I  am  sure  we  will,  the  splendid 
work  of  our  Ottawa  friends  last  year  and  the  brilliant 
results  which  they  accomplished,  I  cannot  help  but  feel, 
as  I  said  before,  great  regret  that  the  omission  occurs. 
I  am  sure  I  can  say  this  without  it  being  understood  in 
any  way  as  a  reflection  upon  any  of  those  who  were 
yesterday  elected  to  the  positions,  and  I  would  myself 
be  only  too  willing  to  resign  my  posicion  on  the  Execu- 
tive if  it  could  be  filled  by  some  Ottawa  member.  I 
am  sure,  as  I  said  before,  it  can  only  have  been  by  some 
oversight  in  submitting  the  names  to  the  meeting  that 
the  omission  took  place,  and  I  would  not,  for  a  great 
deal,  that  the  impression  should  go  abroad  that  we  had 
in  any  way  forgotten  the  efforts  which  were  made  on  be- 
half of  the  Association  in  Ottawa  last  year,  or  that  the 
impression  left  on  our  minds  then  had  been  obliterated 
by  intervening  time. 

Mr.  Dion  :  As  a  representative  from  Ottawa  I  may 
say  that  I  was  a  Httle  disappointed  yesterday  when  I 
found  that  no  representative  from  our  city  had  been 
elected  to  any  position  on  the  Executive  Committee. 
Not  that  I  personally  wished  the  hon  >r — there  were 
other  candidates  besides  myself  nominated  from  Ottawa 
— but  I  do  not  like  the  idea  of  going  back  to  Ottawa 
and  give  the  impression  that  the  presence  of  the  dele- 
gates who  are  here  now  has  had  the  effect  of  reducing 
the  representation  of  three  last  year  to  zero  this  year. 
I  am  very  thankful  to  Mr.  Dunstan  for  his  thoughtful- 
ness  in  mentioning  this  matter.  I  do  not  cast  any  blame 
on  anyone.  I  suppose  it  is  difficult  to  arrange  the 
representation  so  that  there  will  be  representatives  from 
each  centre.  There  are  many  other  considerations,  no 
doubt.    However,  I  am  very  thankful  for  the  reference. 

Mr.  Wright :  The  difficulty  appears  to  be  that  the 
election  of  the  Executive  Committee  is  made  at  large. 
If  we  had  certain  representatives  from  each  district  we 
would  have  no  difficulty,  but  it  is  owing  to  the  plentitude 
of  good  material  that  the  omission  seems  to  have 
occurred.  I  deplore  just  as  much  as  anybody  that  we 
have  no  representative  from  the  city  of  Ottawa.  It  is 
easy  to  see  how  it  has  occurred.  It  is  in  ballotin"  for 
the  members,  which,  you  may  say,  is  almost  a  matter 
of  chance,  in  a  way.  I  would  not  like  to  see  an^' 
member  who  was  elected  yesterday  by  the  Association 
resign  his  position.  That,  it  seems  to  me,  would  be  out 
of  place.  But  I  am  certain  if  anyway  can  be  suggested 
by  which  a  representative  can  be  obtained  from  Ottawa, 
it  would  be  well. 

Mr.  Black  :  I  think  we  were  led  into  trouble  bv  the 
previous  elections.  I  noticed  when  we  were  electing 
the  principal  oflicers,  the  President  and  two  Vice-Presi- 
dents were  all  out-of-town  members,  and  the  Secretary 
was  the  only  officer  residing  in  Toronto,  where  the 
headquarters  of  the  Association  is.  On  the  other  hand, 
it  was  desirable  to  bring  in  a  gentleman  from  Niagara 
Falls,  and  a  gentleman  from  further  west,  and  the  im- 
pression seemed  to  get  abroad  then  with  the  members 
that  it  would  be  desirable  to  have  the  executive  mem- 
bers, if  not  in  Toronto,  very  close  to  Toronto.  I  know 
this  year  our  Executive  has  been  very  scattered  and  we 
have  had  difficulties  in  getting  a  quorum.  Mr.  Breith- 
aupt  and  myself  have  come  to  Toronto  every  time  when 
an  Executive  meeting  was  required.  1  think  that  some 
of  the  meetings  had  to  be  postponed  on  account  of  the 
members   not  attending,   and  1  think  that  is  how  the 
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matter  has  been  brought  about.  As  one  of  the  scruti- 
neers, I  may  say  that  the  elections  were  all  very  close  ; 
they  ran  almost  neck  to  neck,  with  very  few  exceptions, 
so  that  there  was  nothing  personal  to  anybody.  But  I 
was  about  to  suggest,  as  I  have  been  on  for  several 
years,  if  there  is  a  sufficient  number  to  make  a  quorum 
without  meeting,  that  one  of  the  gentlemen  should  be 
elected  before  we  adjourn,  to  show  our  good  feel- 
ings towards  them.  They  stood  right  royally  by  us 
last  year. 

Mr.  Armstrong  :  I  think  there  is  no  doubt  at  all  that  the  reason 
there  is  no  representative  elected  from  Ottawa  lies  in  the  fact  that 
there  were  three  g-entlemen  from  Ottawa  nominated;  it  was  not 
the  feeling-  that  Ottawa  should  not  be  represented,  but  the  votes 
were  scattered  amongst  three.  . 

Mr.  Dunstan  :  I  think  there  is  no  doubt  that  it  was  an  accident 
pure  and  simple,  and  that  it  is  regretted  by  the  members  of  this 
Association,  and  I  believe  that  the  Ottawa  members  will  under- 
stand it  in  that  way.  I  think  Mr.  Armstrong's  suggestion  is  the 
correct  one.  As  I  said  before,  I  was  not  personally  present,  but 
I  think  that  probably  the  vote  was  simply  split,  and  the  elections, 
as  Mr.  Black  stated,  being  close,  the  result  of  this  little  scattering 
simply  resulted,  unfortunately,  in  not  any  one  of  the  three  being 
elected  from  Ottawa.  Mr.  Black  has  stated  that  he  would  like  to 
resign.  The  difficulty  of  the  position  is  not  so  much  in  resigning, 
but  possibly  in  getting  an  Ottawa  gentleman  to  accept  the  posi- 
tion if  a  nomination  was  made.  If  I  felt  sure  that  a  nomination 
would  be  accepted  on  those  premises,  I  would  at  once  place  my- 
self as  resigning.  I  therefore  hesitated  to  press  that  very  strongly. 
If  any  vacancy  should  occur  during  the  year,  there  is  no  doubt  it 
will  rest  with  the  Executive  Committee  to  fill  that  vacancy,  and  I 
think  you  will  find  that  it  will  go  to  Ottawa. 

Mr.  Hunt  :  Is  there  anything  in  our  Constitution  by  which  we 
can  increase  that  number  ?  If  there  is,  I  would  like  to  make  a 
motion  to  that  effect. 

The  President  ;  The  Constitution  distinctly  states  that  the  Ex- 
ecutive shall  consist  of  ten  members. 

Mr.  Dunstan  :  It  cannot  even  be  changed  on  the  same  day, 
because  no  change  of  the  Constitution  can  take  place  on  the  day 
on  which  a  motion  is  introduced,  and  as  this  is  the  last  day  of  our 
session,  we  can't  make  a  change  ;  otherwise  I  would  have  made 
a  motion  on  the  same  line  as  Mr.  Hunt's  suggestion. 

Mr.  Dion  :  I  am  very  thankful  to  the  gentlemen  who  have  offered 
to  sacrifice  themselves  for  the  satisfaction  of  the  Ottawa  members, 
but  I  do  not  think  we  can  avail  ourselves  of  any  such  offer  as  that. 
I  think  we  may  let  the  matter  drop.  There  is  one  thing  I  would 
like  to  mention  while  the  subject  is  up,  and  it  is  this:  Mr.  Black 
spoke  as  if  there  was  a  feeling  that  owing  to  several  of  the  officers 
being  non-resident  of  Toronto,  a  certain  number  of  the  Executive 
should  be  Toronto  men  on  account  of  the  convenience  there  would 
be  in  getting  them  together  during  the  year.  There  must  be 
great  difficulties  in  getting  meetings  and  in  doing  business,  when 
the  Executive  is  scattered  all  over  the  country,  but  that  is  a  diffi- 
culty which  exists  in  all  associations  of  this  kind.  There  is  no 
way  out  of  it,  except  to  elect  members  from  one  city  all  the  time, 
that  is,  where  the  Association  has  its  headquarters.  This  would 
be  sure  to  bring  dissatisfaction  and  it  is  hardly  practicable,  there- 
fore the  only  other  way  seems  to  be  to  let  the  Evecutive  be  scat- 
tered and  make  the  best  of  it.  If  it  is  to  be  scattered,  I  think  it 
ought  to  be  well  scattered,  because  there  is  this  view  of  it,  that 
every  member  of  the  Executive  Committee  is  an  active  member 
of  the  Association  in  his  own  district,  and  I  think  in  scattering 
the  members  throughout  the  important  centres,  the  Association 
might  probably  be  benefited.  I  merely  speak  of  it  as  a  matter 
of  general  policy  for  the  Association. 

Mr.  Armstrong  :  I  think  the  whole  difficulty  in  connection  with 
this  is  on  account  of  our  present  mode  of  election,  which  practic- 
ally restricts  us.  It  means  the  continuance  in  office  of  five  mem- 
bers of  the  existing  board,  and  it  limits  the  choice  to  that  extent.  I 
think  it  would  be  probably  better  to  have'an  election  of  five  mem- 
bers annually  to  hold  office  for  two  years.  I  think  the  present 
mode  of  election  accounts  for  such  a  result  as  we  had  yester- 
day. 

Mr.  Breithaupt  :  I  think  the  suggestion  of  Mr.  Armstrong  in  relation 
to  the  changing  of  the  Constitution  is  very  timely.  Yesterday  I  raised 
the  question  as  to  how  the  election  ought  to  proceed,  because  I  was  un- 
der the  impression  that  it  had  to  proceed  that  way.  Now  the  thing  is 
somewhat  mixed  up,  and  we  all  got  a  little  confused  in  the  election.  As 
Mr.  Dion  has  said,  I  think  it  would  be  a  very  wise  plan  to  have  the 
members  of  the  Executive  chosen  from  different  parts  of  the  country,  as 
much  as  possible,  so  as  to  create  an  interest,  and  we  would  have  live 
agents  all  over  to  advocate  our  cause. 

Mr.  Eraser  :  I  think  we  can  divide  it  up  in  sections  and  make  this 
Association  more  of  a  national  character  ;  for  instance,  in  West  Ontario 
and  Toronto  and  Montreal,  and  in  Ottawa—  whatever  sections  are  de- 
cided upon.  I  think  the  representation  would  be  belter,  and  the  interest 
in  the  Association  much  better,  by  having  responsible  agents,  so  to  speak, 
or  Executive  officers,  in  various  parts  of  the  country.  I  think  it  would 
greatly  widen  the  scope  of  the  Association,  and  everybody  would  take  a 
great  deal  more  interest  in  it  than  they  do  now  when  the  people  seem  to 
think  it  is  purely  an  Ontario  Association. 

Mr.  Wickens  :  As  a  member  who  assisted  in  revising  this  Constitution, 
I  may  say  that  the  committee  took  considerable  pains  to  ado|)t  what  they 
considered  the  best  jilan  on  which  to  arrange  and  elect  their  Executive 


board.  It  was  felt  at  that  time  that  it  was  really  in  the  interests  of  this 
Association  that  there  should  be  some  members  continually  on  the  board, 
for  which  reason  the  present  plan  was  chosen  and  a  report  made  at  the 
last  Convention,  and  it  was  unanimously  adopted  at  that  time. 

Mr.  Wright  :  I  rise  to  a  point  of  order.  It  is  entirely  out  of  order  to 
have  this  discussion  on  the  Constitution,  and  no  resolution  or  notice  of 
resolution  before  the  Convention. 

The  President  :  Mr.  Wright  is  quite  right. 

Mr.  Dunstan  :  I  wish  to  move  that  the  President  vacate  the  chair  for 
a  few  moments  and  that  Mr.  Breithaupt  act  as  chairman. 
Mr.  Breithaupt  took  the  chair. 

Mr.  Dunstan  :  I  move  that  a  hearty  vote  of  thanks  be  tendered  to  Mr. 
Smith,  the  retiring  President,  for  the  very  able  and  efficient  manner  in 
which  he  has  performed  the  duties  of  his  office  during  the  past  year,  and 
for  the  capable  manner  in  which  he  has  presided  over  the  various 
sessions  of  this  Convention.  If  the  day  were  not  so  hot  and  time  were 
not  so  pressing,  there  is  much  that  I  could  say  to  you  about  the  splendid 
work  that  Mr.  Smith  has  done  for  this  Association,  both  before  he  was 
elected  to  the  Presidency  and  during  the  time  he  has  acted  in  that 
capacity  ;  and,  if  I  may  anticipate  a  little,  what  he  will  do  in  the  future. 
But  that  is  all  apparent  to  you  as  it  is  to  me  ;  it  is  fully  realized  by 
every  member  of  this  Association.  I  think  I  will  content  myself  by 
moving  a  very  hearty  vote  of  thanks  to  Mr.  Smith,  and  I  am  sure  that 
the  motion  will  receive  your  hearty  support  and  approbation. 

Mr.  Black  :  I  have  great  pleasure  in  seconding  the  motion. 

Mr.  Breithaupt  :  It  has  been  moved  by  Mr.  Dunstan,  seconded  by 
Mr.  Black,  that  the  services  rendered  by  Mr.  A.  B.  Smith  during  the 
past  year,  and  the  services  he  has  rendered  the  Association  throughout, 
be  recognized  by  passing  him  a  hearty  vote  of  thanks,  and  I  will  ask  all 
who  are  in  favor  of  the  motion  to  signify  by  a  rising  vote. 

The  members  of  the  Convention  arose  in  a  body  to  their  feet  and  the 
motion  was  carried  with  applause. 

The  President :  Gentlemen,  I  simply  wish  to  thank  you.  I  know 
you  mean  it,  and  I  am  smry  that  the  man  who  preceded  me  in  office 
as  President  did  not  bequeath  to  me  his  eloquence.  I  assumed  the 
office  with  fear  and  trembling,  and  conscious  of  my  inability  ;  yet,  I 
was  willing  to  do  the  best  I  could  to  further  the  interests  of  this  Associ- 
ation. (Applause.) 

Mr.  Breithaupt  :  Before  we  adjourn  I  think  we  should  pass  a  vote  of 
thanks  to  Mr.  Milne  for  giving  us  the  very  instructive  and  interesting 
lecture  on  "  Radiant  Matter"  which  we  had  on  the  evening  of  the  first 
day  of  the  Convention.  The  lecture  was  certainly  very  instructive  and 
of  very  great  interest,  and  particularly  so  at  the  present  time. 

Mr.  Hunt  :  I  have  much  pleasure  in  seconding  the  motion.  I  enjoy- 
ed the  lecture  very  mnch. 

The  President  put  the  motion,  which  on  'a  vote  being  taken  was 
carried. 

Mr.  Wright  :  I  have  great  pleasure  in  proposing  that  the  thanks  of 
the  Association  be  given  to  our  Secretary  for  his  painstaking  and 
conscientious  work  during  the  past  year. 

Mr.  Armstrong  :  I  second  that. 

The  President  :  Everybody  in  the  room  ought  to  second  that. 
The  motion  was  carried  unanimously. 

Mr.  Mortimer  :  I  cannot  but  feel  that  the  work  I  have  tried  to  do  is 
appreciated,  and  if  it  is  not  as  good  as  I  have  tried  to  make  it,  it  cannot 
be  helped. 

It  was  moved  by  Mr.  Dunstan,  seconded  by  Mr.  Eraser,  that  the 
thanks  of  the  Association  be  tendered  to  the  Toronto  Electric  Light  Co. 
and  the  Toronto  Railway  Co.  for  having  permitted  an  inspection  of 
their  power  stations  by  the  members  and  friends  of  the  Association. — 
Carried. 

Mr.  Wickens  :  I  move  a  vote  of  thanks  to  the  management  of  the 
Board  of  Trade  building  for  the  very  comfortable  quarters  we  have 
enjoyed  and  the  very  courteous  treatment  we  have  received  during  the 
time  we  have  had  our  Convention  in  this  building. 

Mr.  Armstrong  :  I  second  that. 

The  motion  was  carried  unanimously. 

Mr.  Armstrong  :  I  have  much  pleasure  in  moving  a  vote  of  thanks  to 
be  tendered  to  the  press  of  Toronto  for  the  good  reports  that  have  ap- 
peared in  their  issues.  I  have  no  doubt  that  the  pressure  of  political 
matter  has  interfered  with  the  giving  of  fuller  reports  of  our  proceedings. 

Mr.  Black  :  I  second  that. 

The  President  put  the  motion,  which  was  carried. 

The  President  :  I  think,  gentlemen,  that  is  all.  I  wish  to  thank  you 
very  sincerely  for  your  close  attention.  The  Convention  has  been  a 
success  from  the  point  of  attendance  and  al.so  the  interest  taken  in  the 
papers,  and  it  augurs  well  for  future  Conventions.  Personally,  I  feel 
sorry  that  Ottawa  has  been  omitted  from  our  list  of  the  Executive.  I 
did  not  want  to  refer  to  it,  but  several  spoke  of  it  yesterday,  and  the 
speakers  were  all  Toronto  men.  It  was  an  unintentional  accident.  I 
declare  the  Convention  adjourned. 


EXCURSIONS  AND  BANQUHT. 

Upwards  of  one  hundred  members  and  guests  of  the  Association  pro- 
ceeded to  Lome  Park  per  steamer  "Greyhound"  on  Thursday  evening 
and  participated  in  the  annual  banquet  at  the  Hotel  Louise,  returning  to 
the  city  about  midnight.  A  very  pleasing  feature  of  the  return  trip  was 
the  presentation  by  Mr.  Hignian,  on  behalf  of  members  of  the  Associa- 
tion, of  a  gold-headed  cane  to  Mr.  A.  B.  Smith,  the  retiring 
President. 

On  Friday  afternoon  an  enjoyable  time  was  spent  by  a  number  of  the 
members  and  their  friends  on  board  the  steam  yacht  "  Electra,"  by  kind 
invitation  of  the  owner,  Mr.  J.  J.  Wright. 
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MR.  JOHN  YULE. 

The  honor  of  becoming  President  of  the  Canadian 
Electrical  Association  was,  at  the  recent  convention, 
bestowed  upon  Mr.  John  Yule,  of  Guelph,  whose  portrait 
appears  on  this  page.  Previous  to  coming  to  Canada 
Mr.  Yule  was  for  ten  years  connected  with  the  Dundee 
Gas  Company,  of  Dundee,  Scotland,  and  for  two  years 
with  the  Dundee  Municipal  Gas  Works.  Shortly  after 
coming  to  Canada,  over  twenty-five  years  ago,  he 
assumed  the  management  of  the  Guelph  Gas  Company, 
which  position  he  still  holds,  the  name  of  the  company 
having  since  been  changed  to  the  Guelph  Light  &  Power 
Company.  During  this  extended  term  under  the  direc- 
tion of  Mr.  Yule,  the  company  has  attained  a  marked 
degree  of  prosperity.  He  is  said  to  enjoy  the  entire 
confidence  of  the  directorate  and  shareholders  of  the 
company,  and  the  respect  of  the  citizens  generally. 

The  newly-elected  president  has  been  prominently 
connected  with  the  Canadian  Electrical  Association 
since  its  inauguration.  He  was  one  of  the  committee 
appointed  to  formulate  a 
scheme  of  organization  in  1891, 
and  was  elected  a  member  of 
the  Executive  Committee  upon 
the  formation  of  the  Associa- 
tion, serving  as  such  until 
September  of  last  year.  He  is 
deeply  interested  in  the  ad- 
vancement of  electrical  indus- 
tries, and  it  is  safe  to  say  that 
the  aflfairs  of  the  Canadian 
Electrical  Association  will  be 
ably  conducted  under  his 
direction. 


for  any  damage  incidentally  suffered  by  the  Bell  Tele- 
phone Company. 

The  hearing  of  the  case  was  commenced  in  the  spring 
of  last  year,  and  occupied  ten  days,  during  which  a 
great  deal  of  technical  evidence  was  heard.  : 

Judge  Davidson  last  week  gave  judgment,  dismissing 
the  action  of  the  Bell  Telephone  Company. 


AN  INTERESTING 
LEGAL  SUIT. 

The  decision  in  the  case  of 
the  Bell  Telephone  Company 
vs.  the  Montreal  Street  Rail- 
way Company,  which  was 
given  last  week,  is  of  much 
interest  to  electric  railway  and 
telephone  companies. 

The  Bell  Telephone  Compan}'  entered  suit  against 
the  Montreal  Street  Railway  Company,  claiming  $30,- 
000  damages,  on  the  ground  that  the  introduction  of 
the  electric  trolley  car  system  into  Montreal  in  1892 
caused,  and  has  been  causing  ever  since,  a  serious  dis- 
arrangement of  the  telephone  service,  and  necessitated 
the  adoption  of  a  number  of  expensive  contrivances  to 
counteract  the  effect  of  the  presence  of  the  trolley  wires, 
with  their  attachments,  which  would  otherwise  have 
caused  the  diversion  of  currents  running  along  the  tele- 
phone wires,  the  area  adjacent  to  the  trolley  poles  being 
always  charged  with  electricity,  which  naturally  would 
have  impaired  the  efficiency  of  the  telephone  service,  if 
the  Bell  Company  had  not  gone  to  considerable  extra 
expense.  For  this  extra  expense  it  is  now  claimed  to 
be  indemnified  as  above,  up  to  the  date  of  the  entering 
of  the  action  with  reserve  of  claims  for  further  subse- 
quent damage. 

The  Street  Railway  Company's  main  plea  was  to  the 
effect  that,  in  establishing  the  trolley  system,  it  had 
acted  within  the  rights  granted  it  under  its  charter  with 
the  city  of  Montreal,  and  that  it  could  not  be  held  liable 


MR.  JOHN  VULE, 
President-elect  Canadian  Electrical  Association, 


DEATH  OF  MR.  EDWARD  LUSHER. 

Mr.  Edward  Lusher,  secretary-treasurer  of  the  Mon- 
t  real  Street  Railway  Company,  died  on  the  i  ith  of  June, 
at  the  advanced  age  of  71  years.    The  deceased  had 
for  upwards  of  fifty  years  been  prominent  in  business 
circles,  and  was  probably  the  oldest  railway  man  in 
Montreal.     For  eighteen  years  he  filled  the  position  of 
secretary  and  general  manager  of  the  old  horse  car 
system.     Upon   the   reorganization   of  that   enterprise , 
three  years  ago,  Mr.  Lusher  took  the  position  of  secre- 
tary-treasurer, which  he  has  held  up  to  the  present  time 

In  1885  he  was  elected  a 
vice-president  of  the  America-n 
Street  Railway  Association, 
and  it  was  mainly  through  his 
endeavors  at  the  convention  in 
Milwaukee  in  1893  that  the 
session  was  held  in  Montreal 
last  October. 

The  history  of  street  rail- 
roading in  Montreal  from  its 
very  inception  many  years 
ago,  was  really  a  portion  ot 
the  life-history  of  Mr.  Lusher. 
He  saw  the  Transportation 
Company  in  Montreal  grow 
from  a  couple  of  miles  of  track 
on  Notre  Dame  street,  with  its 
homely  old  cars  and  crude 
track,  into  the  extensive  system 
of  to-day.  For  a  man  of  his 
years  Mr.  Lusher  was  wonder- 
fully well  preserved,  and 
looked  and  acted  many  years 
younger  than  he  really  was. 
In  his  death  the  company  lose  a  valued  and  faithful 
servant. 


Advantages  of  Electric  Light  in  Bad  Air  in 
Mining. — The  results  of  some  recent  experiments  of 
Dr.  Haldane  have  been  made  public.  They  refer  to 
the  presence  of  black  damp  ;  he  finds  that  when  the 
percentage  of  oxygen  has  fallen  to  17.64  a  candle  is 
extinguished  ;  at  3.38  per  cent,  of  carbonic  acid  gas, 
and  15.3  per  cent,  of  carbonic  oxygen  his  respiration 
began  to  deepen,  and  at  7.32  and  9.62  per  cent,  re- 
spectively there  was  violent  panting  ;  at  7  per  cent,  of 
oxygen  consciousness  would  probably  have  been  lost. 
He  thus  shows  that  there  is '  a  wide  margin  between 
the  point  of  the  extinguishing  of  a  lamp  and  the 
point  of  danger  to  life  ;  a  miner  provided  with  an 
electric  lamp  could  therefore  penetrate  with  impunity 
or  escape  through  atmophere  containing  at  least 
three  times  as  much  black  damp  as  would  extin- 
guish a  lamp  and  the  difficulty  of  respiration 
would  give  ample  warning  if  the  electric  lamp  did 
not. 
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Canadian  Electrical 
Association. 


It  has  been  found  necessary  to  largely 
increase  the  size  of  the  present  number 
of  The  Electrical  News  in  order  to 
admit  of  the  publication  of  a  complete  report  of  the 
annual  convention  of  the  Canadian  Electrical  Associa- 
tion held  in  Toronto  last  month.  The  proceedings  are 
of  such  an  interesting  and  instructive  character,  and 
cover  such  a  wide  range  of  subj'ects  in  which  our  readers 
may  be  supposed  to  be  interested,  that  we  deem  it 
scarcely  necessary  to  apologize  for  the  monopoly  of 
space  accorded  to  their  publication.  Of  the  convention 
it  can  be  said,  that  especially  in  respect  of  interesting 
and  instructive  papers  and  discussions,  it  was  a  decided 
advance  upon  any  of  its  predecessors.  A  higher  average 
attendance  at  the  sessions,  and  a  deeper  and  more  gen- 
eral participation  in  the  proceedings,  were  encouraging 
features  of  the  occasion.  The  use  for  the  first  time  of 
lantern  slide  projected  diagrams  for  the  illustration  of 
the  papers  had  the  effect  of  awakening  a  more  general 
and  deeper  interest  on  the  part  of  the  members  in  the 
subjects  under  consideration.  The  addition  of  a  con- 
siderable number  of  new  mem.bers  mainly  from  the  ranks 
of  the  central  station  men  is  a  cause  of  congratulation, 
and  may  be  taken  to  indicate  an  awakening  appreciation 
of  the  efforts  which  the  Association  has  made  to  prove 
helpful  to  the  electric  lighting  interests  in  conjunction 
with  those  of  the  telephone  and  telegraph.  It  is  to  be 
regretted  that  the  various  sections  of  the  Dominion  are 
not  more  equally  represented  on  the  Executive  Com- 
mittee, and  especially  that  the  city  of  Ottawa,  whose 
generous  hospitality  can  never  be  forgotten,  is  entirely 
without  representation.  We  are  sure  that  this  and  one 
or  two  other  apparent  blunders  were  due  to  lack  of 
proper  consideration,  rather  than  deliberate  intention. 
The  result,  however,  is  none  the  less  regrettable,  and 
care  should  be  exercised  to  ensure  justice  being  done  in 
future  to  every  individual  and  locality. 


Mr.  D.  A.  Starr  has  been  appointed  engineer  in  charg-e  of  the 
Hiill  and  Ayhiier  electric  railway. 

The  announcement  has  been  made  that  the  Babcock  &  Wilcox 
Company  will  consolidate  their  Canadian  office  with  their  general 
sales  department  at  New  York.  From  their  various  offices  at 
Buffalo,  Boston,  New  York,  Minneapolis,  Chicago,  Cincinnati  and 
San  Francisco,  it  is  believed  that  their  Canadian  business  can  be 
properly  looked  after,  at  much  less  expense.  Mr.  Wm.  T.  Bon- 
ner, formerly  manager  of  their  Canadian  office  in  Montral,  will 
remove  to  Atlanta,  Ga.,  having  been  appointed  manager  for  the 
south-eastern  territory.  The  Canadian  shops  will  be  maintained, 
at  which  boilers  will  be  manufactured  as  usual. 
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ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

The  annual  meeting  ot  the  above  association  was  held 
at  Gait  on  the  first  of  June.  Mr.  Arthur  Ames,  presi- 
dent, occupied  the  chair.  There  was  a  good  attendance 
and  much  interest  manifested  in  the  proceedings.  The 
minutes  of  last  meeting  were  read  and  approved. 

The  president,  in  his  address,  impressed  upon  the 
members  present  the  great  importance  attached  to  the 
various  offices,  and  urged  that  care  be  exercised  in  the 
filling  of  such,  as  the  success  of  the  association  depended 
to  a  large  extent  upon  its  officers  and  members.  The 
interests  of  the  engineers  of  this  country  depended 
largely,  he  said,  on  their  own  endeavors  to  procure  an 
education  in  the  principles  involved  in  operating  a 
modern  steam  plant.  The  rapid  strides  made  almost 
daily  in  the  advancement  of  this  science  make  an  up-to- 
date  knowledge  of  these  facts  indispensable.  And  it  is 
being  recognized  that  the  opportunities  offered  by  this 
and  other  similar  societies,  together  with  the  various 
publications  connected  therewith,  greatly  facilitate  the 
acquiring  of  such  a  knowledge.  The  association  had 
progressed  very  favorably;  150  certificates  having  been 
issued  by  the  registrar  for  the  current  year,  making  in 
all  some  700  now  in  force  in  this  province.  The  reduc- 
tion of  renewal  fees  on  two  previous  occasions  had  a 
beneficial  effect,  but  they  were  now  as  low  as  possible 
consistent  with  the  proper  carrying  out  of  the  affairs  of 
the  association.  In  connection  with  legislation,  a  joint 
committee  from  this  association  and  the  Canadian  As- 
sociation of  Stationary  Engineers  was  appointed  to  draft 
a  measure,  to  be  presented  at  the  last  session  of  the 
Ontario  Legislature,  to  procure  a  compulsory  law,  but 
the  very  laudable  attempt  fell  through,  owing  to  lack  of 
sufficient  time.  He  hoped  that  further  action  in  this  di- 
rection would  shortly  be  taken.  Apalling  boiler  ex- 
plosions have  been  frequent  of  late,  attended  by  great 
loss  of  life,  and  he  would  ask  that  a  joint  committee  of 
the  Ontario  and  Canadian  Associations  be  appointed  to 
draft  a  workable  measure  such  as  will  comply  with  the 
interests  of  engineers  and  steam  users  at  large.  He 
thought  the  steam  users  ot  this  province  were  beginning 
to  realize  that  the  aim  of  these  associations  is  to  place 
before  them  competent  men,  a  very  important  matter  in 
these  days  of  close  manufacturing  competition.  With 
respect  to  the  financial  standing  of  the  association,  the 
president  stated  that  considerable  money  had  been  spent 
in  procuring  a  set  of  books  for  the  registrar  and  treas- 
urer. He  asked  the  members  to  consider  the  advisability 
of  changing  the  regular  date  of  meeting  to  the  24th  of 
May,  as  it  would  afford  a  greater  number  the  opportunity 
of  attending. 

The  committee  on  "Good  of  Order,"  Messrs. 
Wickens,  Donaldson  and  Stott,  presented  their 
report,  which  recommended  that  the  question  of  secur- 
ing legislation  be  again  taken  up  this  year  upon  new  lines, 
and  that  the  registar  be  requested  to  call  in  all  certifi- 
cates out  of  date,  and  endeavor  to  collect  the  fees  due. 

The  registrar,  Mr.  Edkins,  presented  his  report  and 
financial  statement,  the  latter  showing  the  receipts  for 
the  year  ending  31st  May,  1896,  to  be  $641.41,  and  the 
expenditures  $613.11,  leaving  a  balance  on  hand  of 
$28.30.  The  report  stated  that  the  success  of  the  asso- 
ciation was  reason  for  congratulation,  when  the  general 
depression  in  manufacturing  industries  was  considered. 
During  the  year  many  certificates  had  been  issued  to 
craftsmen  having  charge  of  isolated  plants,  who  volun- 


tarily came  up  for  examination  in  order  to  prove  them- 
selves qualified  to  act  in  the  capacity  of  stationary  en- 
gineers. Since  the  last  yearly  meeting  three  valued 
members  had  been  called  away,  Messrs.  B.  Charles- 
worth,  Hespeler,  J.  H.  Walker,  Paisley,  and  E. 
Edwards,  Merritton.  The  association  had  at  the  present 
time  a  membership  of  about  600,  but  of  these  many 
were  in  arrears  in  the  payment  of  fees,  of  which  59  were 
third  class,  27  second  class,  and  6  first  class.  He  asked 
instructions  as  to  the  course  to  be  pursued  to  secure 
payment,  and  suggested  the  advisability  of  arranging 
the  yearly  renewal  fee  as  follows  :  $1.00,  75c.  and  50c. 
for  first,  second  and  third  class  respectively,  if  paid  on 
or  before  the  last  day  of  February  each  year,  and  in  de- 
fault of  so  doing,  the  fees  to  be  respectively  $1.25, 
$1.00,  and  75c.  This  arrangement  would  result  in 
making  members  more  prompt  in  payment.  The  fact 
that  advertisements  had  appeared  in  the  daily  press  ask-  - 
ing  for  engineers  holding  Ontario  certificates  was  con- 
sidered encouraging. 

The  report  of  the  treasurer  was  then  read  and 
adopted,  after  which  the  association  adjourned  for  lunch'. 

At  2  p.  m.  order  was  again  called,  when  the  Com- 
mittee on  Legislation  reported  that  after  a  good  deal  of 
work  they  had  decided  to  postpone  their  efforts  to  secure 
legislation  until  the  session  of  1897. 

The  auditors'  report  was  then  presented  and  received. 

Nominations  were  received  to  fill  vacancies  on 
the  Board  of  Examiners  as  follows  :  Messrs.  J.  Bain, 
J.  Devlin,  F.  Donaldson,  F.  Mitchell,  P.  Stott,  and  W. 
Sutton.  A  ballot  being  taken,  it  was  declared  that 
Messrs.  Devlin,  Donaldson  and  Mitchell  were  elected. 

In  the  election  of  officers  Messrs.  Ames,  Mitchell  and 
Phillips  were  nominated  for  president,  and  Messrs. 
Devlin,  Phillips  and  Mitchell  for  vice-president.  Mr. 
Ames  was  declared  elected  for  president  and  Mr.  Mitchell 
for  vice-president.  Mr.  Edkins,  registrar,  and  Mr. 
Mackie,  treasurer,  were  re-elected  by  acclamation. 

Toronto  was  chosen  for  the  next  meeting  place,  and 
after  discussing  the  question  of  changing  the  date,  it 
was  decided  to  adhere  to  the -first  Monday  in  June. 

It  was  decided  to  memorialize  the  Dominion  Govern- 
ment to  appoint  Mr.  James  Devlin  as  chief  engineer  of 
penitentiaries.  A  delegation,  composed  of  Messrs. 
Devlin,  Wickens  and  Edkins,  was  named  to  interview 
the  same  government  on  the  question  of  obtaining  a 
compulsory  law  for  engineers. 

It  was  moved  by  Mr.  Phillip,  seconded  by  Mr.  Devlin, 
that  the  position  of  registrar  in  future  should  .  have  a 
yearly  salary  of  $100  attached  thereto.  The  registrar 
stated  that  he  would  decline  the  position  if  any  salarv 
was  voted. 

Messrs.  Cowan  and  Turnbull  addressed  the  meeting, 
expressing  themselves  strongly  in  favor  of  the  objects 
of  the  association,  after  which  adjournment  was  an- 
nounced. 


An  accident  recently  occurred  to'  the  dynamo  in  the  power 
house  of  the  Winnipeg  electric  railway  which  necessitated  takinsj 
off  some  of  the  cars  until  repairs  were  made. 

The  Lachine  Rapids  Hydraulic  and  Land  Company  have  de- 
cided to  increase  the  capital  stock  to  $2,000,000  and  to  proceed 
at  once  with  the  construction  of  the  conduit  and  distribt  tion  in  the 
city. 

On  June  19  fire  was  discovered  in  the  works  of  the  Thompson 
Electric  Company  at  Waterford,  Ont.,  which  completely  destroyed 
the  building  and  machinery.  The  loss  is  placed  at  $30,000,  about 
half  of  which  is  covered  by  insurance. 
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Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  zsth  of  each  month.  

THE  ANNUAL  CONVENTION. 

Arrangements  are  being-  made  for  the  holding  of  the 
annual  convention  of  the  C.  A.  S.  E.  in  Kingston  on  the 
i8th  and  19th  of  August.  It  is  expected  some  interest- 
ing papers  will  be  presented,  and  the  question  of  meet- 
ing in  convention  once  in  two  years,  instead  of  every 
year  as  at  present,  will  probably  come  up  for  considera- 
tion. The  local  association  are  already  arranging  plans 
for  the  reception  of  delegates,  fuUer.particulars  of  which 
will  be  given  in  our  next  issue. 

MONTREAL  NO.  1. 

The  election  of  officers  took  place  at  the  meeting  of 
the  above  association  on  June  i8th,  with  the  following 
result  :  President,  John  Murphy  ;  ist  vice-president,  J. 
E.  Huntington  ;  2nd  vice-president,  William  Smyth  ; 
secretary,  B.  Archibald  York  (re-elected)  ;  treasurer, 
Peter  McNaughton  ;  fin.  secretary,  Harry  Nuttall  (re- 
elected) ;  corresponding  secretary,  Hugh  Thompson 
(re-elected)  ;  conductor,  John  Glennor,  (re-elected)  ; 
door-keeper,  Wm.  McAlpin  (re-elected)  ;  trustees, 
Thos.  Ryan,  John  J.  York,  and  John  H.  Garth  ;  librar- 
ian, John  Robertson. 

The  representatives  to  the  executive  council  will  be 
elected  at  the  next  meeting  of  the  association. 

TORONTO  NO.  I. 

Toronto  No.  i,  at  their  last  regular  meeting,  elected 
officers  as  below  :  President,  John  Fox  ;  vice-president, 
Chas.  Moseley  ;  recording  secretary,  Thomas  Eversfield  ; 
financial  secretary,  Walter  Blackgrove  ;  corresponding 
secretary,  George  Mooney  ;  conductor,  Thomas  Seaton; 
door-keeper,  Barney  Doyle  ;  trustees,  James  Huggett, 
George  Fowler,  and  E.  J.  Phillip.  The  delegates  to  the 
convention,  to  be  held  at  Kingston  in  August  next,  are 
as  follows  : — John  Bain,  John  Fox,  James  Huggett,  A. 
M.  Wickins  and  Charles  Moseley. 

HAMILTON  NO.  2. 

On  Friday,  June  19th,  the  above  association  elected 
the  following  officers  for  the  ensuing  year  :  Past  presi- 
dent, W.  R.  Cornish  ;  president,  Wm.  Norris  ;  vice- 
president,  E.  Teeter  ;  recording  secretary,  James 
Ironsides  ;  financial  secretary,  A.  Nash  (re-elected)  ; 
treasurer,  Wm.  Nash  (re-elected)  ;  conductor,  W. 
Jones  (re-elected)  ;  door-keeper,  Thomas  Carter  (re- 
elected) ;  trustees,  R.  Mackie,  P.  Stott,  R.  C.  Petti- 
grew  ;  auditors,  G.  Mackie,  James  Ironsides,  J.  Wadge ; 
sick  committee,  G.  Mackie,  W.  Jones,  Thomas  Carter  ; 
delegates  to  convention  to  be  held  at  Kingston,  William 
Norris  and  G.  Mackie.  This  association  is  reported  to 
be  in  a  thriving  condition,  an  harmonious  spirit  existing 
among  the  members. 

GUELPH  NO.  6. 

At  a  meeting  of  Guelph  No.  6,  at  which  there  was  a 
good  attendance,  officers  for  the  ensuing  year  were 
elected  as  follows  :  President,  H.  Geary  ;  vice-presi- 
dent, Thos.  Anderson  ;  recording  secretary,  H.  Flewel- 
ling  ;  financial  secretary,  P.  Ryan  ;  treasurer,  C.  F. 
Jordan  ;  conductor,  J.  Tuck  ;  door-keeper,  J.  Thatcher. 


PERSONAL. 

Mr.  H.  Rawstran,  cashier  of  the  Montreal  Street  Railway  Com- 
pany, has  resigned,  to  accept  a  lucrative  position  with  a  Chicago 
company. 

Mr.  C.  Berkeley  Powell  and  Mrs.  Powell,  of  Ottawa,  sailed  a 
fortnight  ago  on  the  steamer  Parisian  for  a  pleasure  trip  in 
England. 

Mr.  M.  B.  Thomas  has  succeeded  to  the  management  of  the 
Hamilton  &  Dundas  Railway  Company,  vice  Mr.  W.  N.  Myles, 
who  has  resigned. 

Mr.  T.  Ahearn,  of  Ahearn  &  Soper,  Ottawa,  is  at  present  in 
England  on  a  business  trip  in  connection  with  enterprises  propos- 
ed by  his  company  in  Australia. 

Mr.  George  Yorke,  engineer  at  Osgoode  Hall,  Toronto,  is 
enjoying  a  wedding  tour  in  England.  Mr.  Yorke  was  married 
on  the  4th  ultimo  to  Miss  Sarah  Robins. 

Mr.  Thomas  Irwin,  of  Montreal,  has  been  appointed  chief 
engineer  of  the  power  house  of  the  St.  John,  N.  B.,  Street  Rail- 
way, Union  street,  to  succeed  Mr.  G.  M.  Wilson. 

Mr.  William  McCammon,  of  Kingston,  Ont.,  was  drowned  at 
Clayton,  N.  Y.,  by  walking  off  the  dock.  Deceased  was  an 
expert  electrician  and  had  charge  of  the  electrical  machinery  on 
Folger  Bros.'  fleet  of  steamers  known  as  the  "White  Squadron." 

Mr.  W.  H.  Baker,  Vice-President  of  the  Postal  Telegraph  Cable 
Company,  of  New  York,  was  a  recent  visitor  in  Montreal.  Mr. 
Baker,  in  addition  to  being  vice-president  of  probably  the  largest 
cable  company  in  the  world,  having  over  8,000  offices  on  the 
continent,  is  a  well-known  figure  in  the  electrical  world  and  has 
invented  several  electrical  contrivances. 

At  the  commencement  exercises  of  the  graduating  class  of 
1896,  from  the  Stevens  Institute  of  Technology,  Hoboken,  N.  J., 
held  June  i8th,  1896,  the  degree  of  Doctor  of  Engineering  was 
conferred  by  the  faculty  and  trustees  of  Stevens  Institute  upon 
Commodore  George  W.  Melville,  engineer-in-chief  of  the  United 
States  Navy,  in  appreciation  of  the  excellent  engineering  work 
performed  by  Commodore  Melville  for  his  country  and  the 
advancement  of  the  science  of  steam  engineering,  well  illustrated 
in  the  world  wide  famed  "  White  Squadron."  Only  once  before 
in  the  twenty-five  years  history  of  the  Stevens  Institute  has  the 
degree  of  Doctor  of  Engineering  been  conferred,  and  then  upon 
Professor  R.  H.  Thurston,  of  Rhode  Island,  who  formerly  occu- 
pied the  chair  of  Mechanical  Engineering  in  Stevens  Institute,  and 
is  now  Director  of  Sibley  College,  Cornell  University. 

Mr.  Horatio  Whiteway  Nelson,  who  has  recently  taken  charge 
of  the  cable  and  wire  department  of  the  Royal  Electric  Co.,  Mon- 
treal, is  an  expert  in  the  insulating  business  of  long  and  varied 
experience.  On  completing  his  education  he  spent  two  years  in 
travel  around  the  world,  and  then  joined  the  Edison  Machine 
Works,  of  Schenectady,  N.  Y.,  where  his  work  was  attended  with 
continuous  success  during  five  years.  In  1889  he  came  to  Canada 
with  the  Edison  General  Electric  Co.  and  superintended  the  large 
wire  department  of  that  corporation  at  Sherbrooke  and  Peter- 
borough for  four  years,  when  he  accepted  the  position  of  general 
superintendent  of  the  works  of  the  Waddell-Entz  Co.,  of  Bridge- 
port, Conn.,  then  employing  some  300  men.  Subsequently  he 
was  entrusted  with  one  of  the  departments  of  Messrs.  Washburn 
&  Moen's  great  works  at  Worcester,  Mass.,  which  charge  he 
relinquished  to  accept  his  present  post. 


On  behalf  of  the  employees  of  the  St.  John,  N.  B.,  Street  Rail- 
way Company,  the  superintendent  presented  Mr.  George  Wilson, 
the  retiring  chief  engineer,  with  an  address  and  handsoine  cigar 
case.  Mr.  Wilson  thanked  the  donators  for  their  expression  of 
good-will. 


TRADE  NOTES. 

J.  Wallace  &  Son,  of  Hamilton,  have  just  coinpleted  a  machine 
for  the  manufacture  of  acetylene  gas  for  Mr.  T.  L.  Willson. 

The  Ottawa  Car  Company  recently  shipped  two  electric  cars  to 
the  Berlin  and  Waterloo  railway,  and  the  same  number  to  the 
Gait,  Preston  &  Hespeler  railway. 

The  following  statement  shows  the  geographical  distribution  of 
sales  of  Babcock  &  Wilcox  water  tube  boilers  during  the  month 
of  May  last,  the  figures  indicating  the  horse  power  :  American 
sales:  New  York,  774  h.p.  ;  Pennsylvania,  300;  Illinois,  6,400; 
Cincinnati,  330;  Tennessee,  600;  Canada,  1,742;  total,  10,146 
h.p.  Foreign  sales  :  England,  4,444  h.p.  ;  New  South  Wales, 
206  ;  Scotland,  200  ;  France,  686  ;  Germany,  756  ;  Spain,  722  ; 
Peru,  125;  Norway,  280;  Sweden,  57;  Egypt,  1,728;  Russia, 
1,142;  China,  160  ;  Japan,  1,320;  India,  46;  Cuba,  75;  Mexico, 
64;  total,  12,011  h.p.  The  grand  total,  including  1,920  h.p. 
marine  boilers,  is  22,157  h.p.  The  number  of  Babcock  &  Wilcox 
automatic  chain  grate  stokers  sold  during  the  month  was  fifteen. 
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ACETYLENE  GAS. 

By  Geo.  Black 

Great  inventions  and  discoveries  are  often  apparently  the  result  of 
accident,  but  the  seizure  of  the  occurrence  and  turning  it  to  account 
marks  the  true  scientist  ;  such  was  the  case  when  our  countryman, 
Thos.  L.  Willson,  discovered  his  method  of  producing  calcium  carliide, 
for  it  was  known  to  chemists  as  a  rare  product,  as  shown  by  the  follow- 
ing references  : 

Sir  Hujiiphrey  Davy  observed  that  when  carbon  and  potassium  were 
heated  sufficiently  to  vaporize  the  potassium,  a  substance  was  formed 
which  has  been  recognized  as  the  first  reference  to  a  group  of  carbides. 

In  1836  Brezelius  announced  that  the  black  substance  formed  in  small 
quantities  as  a  by-product  in  producing  potassium  from  potassic  carbon- 
ate, and  carbon  was  carbide  of  potassium. 

Wohler  in  1862  announced  that  he  had  made  the  carbide  of  calcium 
by  fusing  an  alloy  of  zinc  and  calcium  with  carbon.  lie  ascertained 
that  it  decomposed  in  contact  with  water  forming  calcic  hydrate  and 
acetylene. 

Berthelot  in  1866  described  sodium  carbide  or  acetylene  sodium.  He 
discovered  that  the  high  temperature  of  the  electric  arc  williin  an  at- 
mosphere of  hydrogen  would  unite  with  carbon  of  the  charcoal  terminals 
and  form  acetylene  gas. 

In  Willson,  in  experimenting  with  his  electric  furnace,  trying  to 
form  an  alloy  of  calcium  from  some  of  its  compounds,  noticed  that  a 
mixture  containing  lime  and  powdered  anthracite  acted  on  by  the  .\ic  fused 
down  to  a  heavy  semi-metallic  mass,  which,  having  been  examined 
and  found  not  to  be  the  substance  sought  for,  was  thrown  into  a  bucket 
containing  water  near  at  hand,  with  the  result  that  violent  effervescing 
of  the  water  marked  the  rapid  evolution  of  a  gas,  the  overwhelming 
odor  of  which  enforced  attention  to  its  presence,  and  which  on  the 
application  of  a  match,  burned  with  a  smoky  but  luminous  flame  and 
numerous  explosions.    It  was  Acetylene  gas. 

To  Willson  is  due  the  credit  of  discovering  how  to  make  calcium 
carbide,  at  the  price  of  about  one  cent  a  pound  in  unlimited  quantities, 
instead  of  the  rare  laboratory  product  obtained  in  grains,  at  the  rale  of 
about  $io,ooo  per  pound,  thus  producing  not  only  a  new  light,  but  for 
manufacturing  and  commercial  purposes  opening  up  a  vast  range  of  new 
combinations  of  hydro-carbons  at  a  much  cheaper  rate  than  ever  existed 
before.  The  dream  of  the  Chemist  has  been  realized  and  synllietic 
chemistry  took  several  strides  forward.  The  possibilities  of  cheap  car- 
bide for  light  or  chemical  combinations  places  Willson  in  the  front  rank 
of  the  scientific  men  of  the  age. 

Calcium  carbide,  Ca  C2,  is  described  as  a  dark  brown,  dense  substance, 
having  a  crystalline  metallic  fracture  of  blue  or  brown  appearance,  with 
a  specific  gravity  of  2.262.  In  a  dry  atmosphere  it  is  odorless,  but  in  a 
moist  atmosphere  it  emits  a  peculiar  smell,  resembling  garlic  or  phos- 
phorous. When  exposed  to  air  in  lumps  it  absorbs  moisture,  and  the 
surface  becomes  coated  with  a  layer  of  hydrate  of  lime,  which  to  a 
certain  extent  protects  the  rest  of  the  substance  from  further  deteriora- 
tion. It  is  not  inflammable  and  may  be  exposed  to  the  temperature  of 
a  blast  furnace  without  taking  fire,  the  exterior  only  being  converted 
into  lime.  When  brought  into  contact  with  water  or  its  vapors  at 
ordinary  temperatures,  it  rapidly  decomposes,  one  pound  when  pure 
generating  5.892  cubic  feet  of  acetylene  gas  at  a  temperature  of  64°  F. 

Calcium  carbide  is  manufactured  from  powdered  lime  and  carlion  in 
the  shape  of  ground  coal,  coke,  peat  or  charcoal,  these  two  substances 
being  fused  together  in  an  electric  furnace.  The  process  is  very  simple, 
and  may  be  described  thus  : 

The  lime  and  carbon,  having  been  ground  to  a  fine  powder,  is  intim- 
ately mixed  in  a  certain  proportion  and  fed  into  a  crucible  or  furnace, 
the  lower  part  of  which  has  a  carbon  plate  which  is  attached  to  one  of 
the  dynamo  terminals  ;  the  other  terminal  is  connected  to  an  upright 
carbon  resembling  the  upper  carbon  of  an  arc  lamp,  but  much  larger, 
being  about  three  feet  long  and  12  by  8  inches  in  cross  section.  An 
alternating  current  is  delivered  by  means  of  transformers  to  the  carbons 
at  about  100  volts  and  1000  amperes.  A  small  portion  of  the  mixture 
is  fed  into  the  furnace,  the  upper  carbon  is  raised  about  three  inches  to 
form  an  arc  and  the  mixture  is  fused  by  the  intense  heat  which  ranges 
from  3500  to  4000  deg.  C. ,  while  that  of  the  ordinary  smelting  furnace 
is  only  1200  to  1500  deg.  C.  The  carbon  is  gradually  raised  and  fresh 
mixture  fed  in  till  a  mass  of  molten  carbide  about  three  feet  high  is 
made  when  the  current  is  turned  off  and  the  carbide  allowed  to  cool. 
The  noise  of  the  arc  is  said  to  be  very  peculiar,  especially  when  the 
supply  of  mixture  begins  to  fail. 

COST  OF  CALCIUM  CARBIDE. 

To  positively  ascertain  the  cost  of  this  product,  the  Progressive  Age, 
of  N.  Y. ,  sent  three  commissioners  to  Mr.  Willson's  aluminum  factory 
at  Spray,  N.  C,  in  March  last,  to  investigate  thoroughly,  and  their 
report  is  published  in  that  journal  under  date  of  16th  April,  1896.  The 
commission  consisted  of  Messrs.  Houston  and  Kennelly,  well-known 
electricians,  and  Dr.  Leonard  P.  Kinnicutt,  Director  of  the  Department 
of  Chemistry  at  Worcester  Polytechnic  Institute,  who  investigated 
thoroughly  and  took  full  charge  of  the  factory  during  two  separate  days, 
making  two  runs  of  the  substance  and  taking  samples  with  them  for 
testing  in  their  own  laboratories.  Notwithstanding  that  the  factory  at 
Spray  was  only  an  experimental  one,  and  the  greatest  possible  output 
only  one  ton  per  24  hours,  and  the  fact  that  transportation  of  material 
\yas  excessive,  costing  $3.05  per  ton  for  coke  and  $4.55  per  ton  for 
lime,  and  estimating  $11  per  day  for  labor,  including  a  superintendent 
at  $4  per  day,  they  figure  the  cost  at  $32.76  per  ton. 

Messrs.  Houston  and  Kennelly  add  a  separate  estimate  for  the  pro- 
duction of  five  tons  daily  under  more  favorable  circumstances,  but  with 
water  power  at  $5  per  year  as  at  Spray,  and  figure  the  cost  at  $20.04 
per  ton.  They  add,  "The  cost  of  producing  calcium  carb  electrically, 
is  evidently  limited  by  the  cost  of  lime,  coke  and  electric  power,  no 
matter  what  the  scale  upon  which  the  process  is  conducted." 

"  If  we  assume  a  perfect  electric  furnace,  in  which  neither  material 
nor  energy  is  wasted,  that  is,  a  furnace  which  ensures  the  complete 
union  of  calcium  and  carbon  without  loss  and  with  no  escape  of  heat  in 
the  process,  we  know  that  one  ton  of  carbide  would  require  for  its  pro- 
duction 1750  lbs.  of  lime  and  1125  pounds  of  pure  coke. 

"  It  has  also  been  calculated  from  thermo-chemical  data  that  Ij4 
electrical  h.p.  hours  will  be  almost  precisely  the  right  amount  of  energy 


to  produce  inie  pound  of  carbide,  or  3000  h.  p.  hours  per  short  ton  of 
carbide. 

"  Consequently,  if  L  is  the  cost  of  lime  in  dollars  per  ton,  C  the  cost 
of  coke  per  ton,  and  P  the  cost  of  an  electrical  h.p.  hour,  a  theoretically 
perfect  plant  would  yield  carbide  at  a  cost  per  ton,  exclusive  of  labor 
and  fixed  charges,  of  0.875  L  -t-  0.5625  C  -f  3000  P. 

"  For  examiil,',  if  lime  (assumed  jnire)  costs  $2.50  per  short  ton, 
coke  (assumed  pure)  costs  $2.75  per  short  ton  and  an  electrical  horse- 
power of  300  woiking  days  of  24  hours  each,  cost  $12  at  furnace  ter- 
minals (o  1667  cent  |jer  working  horse-power  hour),  the  limiting  cost  of 
carbide  in  a  perfect  furnace  would  be  $8.73  per  short  ton. 

"  We  may  therefore  summarize  as  follows:  Calcium  carbide  by  the 
electric  furnace  cannot  be  manufactured  cheaper  than  $8.73  per  short 
ton — for  material  and  power,  exclusive  of  electrode  carbons,  labor, 
depreciation,  interest  and  other  fixed  charges. 

"  Owing  to  impurity  of  materials  and  departure  from  theoretical  per- 
fection in  the  electric  furnaces,  we  found  at  -Spray  the  actual  cost  of 
material  and  power,  irrespective  of  electrode  carbons,  labor,  etc.,  is 
1.335  L  -t-  1. 125  C  -t-  5122  P. 

"  Under  favorable  conditions  such  as  we  believe  can  be  realized  in 
particular  localities,  the  total  cost  per  short  gross  ton  on  a  plant  whose 
output  is  five  tons  daily,  might  be  $20.  Under  the  actual  conditions 
existing  at  Spray  during  our  tests,  we  find  the  total  cost  to  be  $32.76 
per  short  gross  ton  if  the  plant  were  worked  continuously." 

In  the  above  lowest  estimate  of  Messrs.  Houston  and  Kennelly  they 
place  horse-power  at  $12,  whereas  Mr.  Willson  has  secured  water 
power  at  Spray,  and  also  in  Canada,  at  a  cost  not  exceeding  $5  per  h.p. 

On  this  basis,  and  assuming  L  at  2.50,  C  at  2.75  and  P  5.00,  the 
figures  would  amount  to  2.18  -t-  1.55-1-  2.08,  or  a  total  of  $5.81.  The 
cost  of  lime  and  coke,  however,  is  placed  at  a  very  low  figure,  but  it  is 
evident  that  the  true  theoretical  minimum  price  is  between  $5.81  and 
$8.73. 

I  have  also  the  following  estimates  of  cost  at  the  Niagara  Falls  estab- 
lishment, to  produce  one  ton  of  carbide,  at  rate  of  10  tons  per  day. 

It  requires    200  Electrical  H.  P.,  24  hours  at  $20  per  year,  $10.95 

1,440  lbs.  Coke  @  $3.50  per  ton   2.52 

1,800  lbs.  Lime  @    4. 50  per  ton   4.05 

Labor,  Depreciation,  &c.,  &c   6.18 

$23-70 

It  is  noticeable  that  this  estimate  is  somewhat  in  excess  of  the 
theoretical  values  as  laid  down  by  Messrs.  Houston  and  Kennelly,  and 
may  be  improved  on  as  experience  is  gained. 

I  was  informed  that  the  first  run  of  carbide  .nanufactured  at  Niagara 
Falls  early  in  May  gave  about  25%  better  results  than  their  estimate, 
and  that  they  hoped  to  improve  still  more  as  they  gained  experience 
and  the  men  got  used  to  their  work. 

Mr.  Willson  commenced  to  erect  a  factory  at  Merritton  in  April  on 
the  old  Welland  canal,  where  he  has  secured  1500  horse-power  at  locks 
8,  9  and  10,  and  expects  to  turn  out  carbide  at  the  rate  of  7^  tons 
daily  at  the  lowest  possible  cost.  He  has  also  secured  a  very  large 
amount  of  power  in  the  province  of  Quebec,  where  he  intends  to  manu- 
facture not  only  for  Canada,  but  for  export  to  foreign  countries. 

It  is  quite  evident  from  the  report  of  the  Progressive  Age  commissioners 
and  from  the  experience  of  the  Niagara  Falls  Coinpany  that  calcium 
carhide  can  be  made  and  sold  at  a  price  to  compete  with  ordinary  gas 
and  electric  light. 

It  takes  to  produce  roo  lbs.  carbide,  as  shown  theoretically,  87  1/2 
lbs.  lime  and  563^  lbs.  of  carbon;  of  the  latter  371/2  lbs.  combine 
with  the  metal  calcium  and  18^  lbs.  combine  with  the  25  lbs.  of  oxygen 
of  the  lime,  and  escapes  from  the  furnace  as  carbon  monoxide,  in  accord- 
ance with  the  following  formulae  : 

Ca  O      -1-3  C        =Ca  C2  -f  C  O. 
87>^  lbs. -I- sex  lbs.  =  100  lbs. -t- 43^  lbs. 
Ca  C2  =Ca  -1-C2. 

100  lbs.  =  62^  lbs.  +371/2  lbs. 

CO  =C  -1-0. 

43^  lbs.  =i83^1bs.-f2S  lbs. 

Calcium  carbide  contains  62.5  parts  of  calcium  and  37.5  parts  of 
carbon  in  loo,  and  when  brought  into  contact  with  water  acetylene  is 
generated  to  the  extent  of  5.89  cubic  feet  of  gas  to  each  pound  of 
carbide  used  ;  or  by  weight  100  lbs.  of  carbide  and  56^  lbs.  of  water 
evolve  40.63  lbs.  of  acetylene  gas  and  form  115.62  lbs.  of  calcic  hydrate 
(slacked  lime)  in  accordance  with  the  following  formula  : 
Ca  C2  +  2  H20  =  Ca  O  H2  O  +  Ca  2  H2. 
100     +56.25    =115.62  +40.625. 
The  acetylene  gas  so  generated,  contains  in  100  parts  92.3  parts  of 
carbon  and  7.7  parts  of  hydrogen,  or  in  the  40.625  pounds  generated 
from  100  lbs.  of  carbide  we  have  37  1/2  lbs.  -of  carbon  and  3j^  lbs.  of 
hydrogen. 

Acetylene  can  be  produced  from  carbide  by  the  addition  of  water  and 
distributed  and  stored  in  a  gasometer,  or  the  gas  may  be  comprosseil 
into  a  liquid  and  kept  in  a  suitable  cylinder  and  drawn  off  as  required 
for  consumption,  a  reducing  valve  being  adjusted  to  give  the  necessary 
pressure  for  burning.  One  cubic  foot  of  liquid  expands  into  400  cubic 
feet  of  illuminating  gas,  so  that  a  large  supply  may  be  stored  in  a  very 
small  space,  but  for  experimental  purposes  and  for  a  limited  supply  it  is 
preferable  to  make  the  gas  direct  from  carbide  and  store  it  in  a  gaso- 
meter. 

The  pressure  necessary  to  liquify  acetylene  depends  upon  the  tempera- 
ture. At  67°  it  requires  a  pressure  of  nearly  600  lbs.,  at  32  323  lbs., 
at  28.6°  below  zero  135  lbs.,  and  at  1160°  below  zero  15  lbs.  We  see 
that  there  is  no  danger  of  freezing  it  in  any  habitable  place. 

As  an  illuminant  acetylene  surpasses  in  brilliancy  all  other  illumin,\nts 
known.  When  burned  at  the  rate  of  5  cubic  feet  per  hour  it  gives  240 
to  250  c.  p. ,  whereas  the  best  coal  or  water  gas  rarely  exceeds  22  candles 
for  each  5  cubic  feet  burned  per  hour  Acetylene  gas  thus  gives  10  to 
12  1/2  times  the  light  of  ordinary  gas,  or  1000  feet  is  equivalent  to 
10,000  to  12,500  of  ordinary  gas.  Acetylene  is  a  commercially  pure 
gas,  containing  98  per  cent,  acetylene  and  2  per  cent,  of  air,  the  lallet 
having  slight  traces  of  other  substances.  It  is  clear  and  colorless,  with 
specific  gravity  of  0.91. 

When  a  light  is  applied  to  acetylene  in  open  air,  it  bums  with  a 


142 


CflNflDIflrJ    EliECTRlCfiL  fJEWS 


July,  1896 


bright  yellow  but  very  smoky  Hame,  on  account  of  its  extreme  richness 
in  carbon,  but  when  confined  and  delivered  under  suitable  pressure  it 
gives  an  extremely  pure  white  light  resembling  the  oxy-hydrogen  light, 
and  is  the  nearest  approach  in  color  and  purity  to  sunlight  of  any  known 
artificial  light. 

ITS  POISONOUS  NATURE. 

Acetylene,  when  made  from  expensive  chemicals,  was  known  to  be 
very  poisonous,  but  as  made  from  lime  and  carbon  it  is  proved  to  be 
less  injurious  than  ordinary  gases.  Its  strong  pungent  smell  is  a  safe- 
guard, as  no  one  can  remain  in  an  atmosphere  of  it  a  sufficiently  long 
time  to  be  harjued  ;  handy  for  hotels  where  the  guests  blow  out  the 
lights  ;  in  such  an  event  the  "  Blowhard  "  could  not  get  to  sleep  before 
he  or  some  one  else  would  be  compelled  to  investigate.  The  effect  on 
the  human  system  is  rather  to  intoxicate  than  stupily,  and  while  it  is  ab- 
sorbed by  the  blood  it  does  not  form  combinations  with  it  ;  it  asphyxi- 
ates less  rapidly  than  ordinary  gas.  Moissan  of  France  and  others 
m.ade  exhaustive  experiments  with  the  greatest  care  wilh  acetylene  and 
coal  gas  on  animals,  and  proved  conclusively  that  coal  gas  was  much 
more  poisonous  than  acetylene. 

EXPl.OSIBILITY. 

Acetylene,  when  mixed  with  I  1/4  times  its  volume  of  atmospheric 
air,  becomes  slightly  explosive,  and  reaches  its  maximum  explosibility 
with  12  volumes  of  air,  decieasing  till  at  20  volumes  it  ceases  to  be 
explosive.  Coal  gas  reaches  its  maximum  explosibility  with  5  volumes 
if  air,  so  that  ordinary  gas  is  more  explosive  than  acetylene.  Accidents 
and  explosions  reported  recently  have  given  the  impression  that  the  gas  is 
very  dangerous.  Let  us  examine  this  feature.  Take  the  case  of  the 
accident  in  Quebec  last  winter.  An  ingenious  mechanic  made  his  own 
dynamo,  furnace  and  carbide  ;  he  was  experimenting  with  the  gas  under 
pressure,  to  liquify  it  so  as  to  get  it  into  the  smallest  possible  space, 
lie  had  an  iron  pipe  8  inches  long  and  4  inches  diameter  with  cast  iron 
ends,  a  pressure  gauge  at  one  end  and  a  valve  at  the  other.  He  had 
reached  a  pressure  of  360  lbs.  to  inch,  and  observing  that  the  gas  was 
escaping  around  the  valve,  he  used  a  hammer  to  stop  the  leak,  when  a 
a  portion  of  the  metal  broke  away  and  the  gas  escaping  struck  him  in 
the  eye,  penetrating  the  brain  and  killing  him  instantly.  Ordinary  air 
under  similar  conditions  would  have  been  as  fatal.  It  was  afterwards 
foand  that  the  iron  ends  were  thin  and  poious  and  the  wonder  was  that 
■.hev  stood  the  |)ressure.  There  was  no  explosion  ;  the  coroner's  verdict 
was  "  accidental  death.'' 

The  explosicm  at  New  Haven,  Conn.,  21st  January  last,  was  caused 
by  men  experimenting  with  liquid  acetylene,  under  a  pressure  of  600 
lbs.  to  the  inch,  and  I  presume  all  accidents  reported  might  be  traced 
to  unauthorized  parties  experimenting  with  crude  apparatus,  and  ignor- 
ant of  the  necessary  conditions  for  salety.  We  know  that  air,  water, 
gas  or  electricity,  are  dangerous  undei  certain  conditions,  but  harmless 
when  properly  controlled,  and  it  is  no  argument  against  acetylene  that 
it  is  also  dangerous  when  improperly  handled. 

EFFECT  ON  ELECTRIC  LIGHTING. 

When  I  first  saw  acetylene  gas  in  September  '94  I  telt  sorry  for  the 
electric  companys,  becau^^e  I  thought  the  gas  companies  would  readily 
adopt  the  new  gas  and  regain  their  former  monopoly  of  lighting.  But  I 
do  not  feel  quite  so  downcast  now  ;  I  realize  that  the  margin  of  cost  of 
production  is  not  so  great,  and  believe  that  gas  companies  will  feel  the 
competition  equally  with  electric,  unless  they  adopt  the  new  gas  for  use 
pure,  or  as  an  enricher  to  their  present  output.  It  is  said  to  be  useful 
as  an  enricher  for  coal  gas,  but  not  so  suitable  for  water  gas. 

Prof.  Lewes,  of  England,  one  of  the  best  gas  authorities  there,  sug- 
gests that  gas  companies  should  distribute  a  low  illuminating  coal  gas  of 
about  12  c.p.  through  their  mains  for  heating,  cooking,  etc.,  and  that 
each  place  using  illuminating  gas  be  supplied  with  a  cylinder  of  acety- 
lene to  be  fed  into  the  illuminating  pipes  in  a  certain  determined  pro- 
portion. By  some  such  process  as  this  there  remains  a  large  field  for 
coal  gas  ;  otherwise  coal  and  water  gas  must  go. 

The  incandescent  light  has  held  first  place  for  interior  illumination  on 
account  of  its  steadiness,  purity,  coolness,  and  not  withdrawing  oxygen 
from  the  air  nor  adding  noxious  elements  to  it.  Acetylene  will  divide 
this  field  with  the  incandescent  bulb  ;  it  is  a  pure,  white,  steady  light, 
of  low  heating  power,  withdraws  very  little  oxygen  from  the  air,  and 
does  not  add  impurities  to  any  great  extent.  Its  flame  has  a  temperature 
of  900  to  1000  degrees  C. ,  while  ordinary  gas  has  1400  deg.  C  ,  but  as 
only  one-tenth  to  one-fifteenth  of  the  quantity  is  used  for  equal  light,  its 
heating  effect  is  slightly  in  excess  of  the  incandescent  bulb. 

Taking  the  theoretical  E.  H.  P.  necessary  to  produce  one  ton  of 
carbide  .ts  3000  h.p.  hours,  and  using  the  same  for  a  supply  of  electric 
light  by  incandescent  4  watt  lamps,  we  have  the  following  :  3000  x  746 
=  2,238,000  watts^64  gives  34,970  16  c.p.  lamps  for  one  hour,  or  1453 
burning  24  hours  continuously. 

The  same  power  equals  one  ton  carbide,  which  burned  in  foot 
burners  gives  31,500  165^  c.p.  lights,  or  1313  burning  24  hours.  This 
gives  a  margin  apjiarently  in  favor  of  electric  lighting,  hut  you  cannot 
use  all  your  electric  lights  at  the  source  of  cheapest  production,  nor  run 
a  continuous  even  load  for  24  hours,  but  have  in  addition  to  sustain 
losses  in  distribution  more  than  proportional  to  the  distance  conveyed  ; 
also  lamp  renewals.  With  the  carbide  it  is  different  ;  it  can  be  made 
at  the  place  of  cheapest  production  on  a  constant  load  night  and  day, 
and  a  small  sum  transports  the  carbide  to  any  place  desireil,  where  it 
can  be  used  to  its  full  power  without  loss.  Figure  out  for'  yourselves 
the  problem  of  transmitting  electric  current  for  use  lo  to  100  miles  from 
.source  of  production  and  trans|iorting  carbide  by  freight  the  same 
distance,  and  the  comparison  will  be  largely  in  favor  of  carl)ide.  Hence, 
for  use  in  close  proximity  to  the  power  house  on  a  steady  even  load  day 
and  night,  the  cost  will  be  about  the  same  if  power  costs  the  same,  but 
as  that  is  not  practicah)le  in  electric  lighting,  the  margin  is  in  favnr  of 
carbide,  but  not  to  such  an  extent  as  to  seriously  hurt  the  electric  com- 
panies employing  the  best  apparatus  under  the  most  improved  condi- 
tions, as  may  be  found  in  large  cities,  but  it  is  possible  in  small  towns 
where  the  best  and  most  economical  conditions  cannot  be  obtained  and 
a  thorough  manager  secured,  well  up  in  the  scientific  as  well  as  the 
practical  conditions,  electric  lighting  may  suffer. 

The  case  of  distributing  acetylene  is  remarkable.  Owing  to  its  high 
illuminating  power,  very  small  main  pipes  may  be  used,  and  as  frost 


does  not  affect  it  the  pipes  need  only  be  laid  below  the  surface,  so  that 
little  or  no  expense  need  be  incurred  in  piping  a  town.  If  the  cost  of 
mains  equal  cost  of  poles  and  wires  the  central  station  or  gas  house  only 
requires  a  small  tank  for  a  generator  and  a  gasometer  of  suitable  size, 
as  compared  with  engines,  boilers  and  dynamos  running  when  only  one 
light  is  required. 

We  may  then  conclude  that  in  the  race  for  supremacy  closer  economy 
will  be  practised,  better  service  given,  the  public  will  be  benefitted,  all 
will  let  their  light  shine  to  the  best  of  their  ability,  and  the  one  best 
deserving  of  patronage  will  survive. 


PO  v7E?-,  TRANSMISSION  BY  POLYPHASE  E.  M.  F/S. 

I'.v  Ge(1.  White-Frasek. 

TiiK  utilization  of  the  natural  resources  of  a  country  is  a  matter 
which  should  interest  not  only  the  engineer  upon  whom  devolves 
the  responsibility  of  their  development  ;  not  only  the  capitalist 
who  is  on  the  look  for  investments,  but  the  economist  and  the 
politician  who  have  the  grave  responsibility  of  directing  a  nation's 
energies  into  remunerative  channels. 

The  possession  of  cheap  natur.al  power,  whether  in  the  form  of 
coal  fields  or  large  rivers,  is  a  national  asset,  the  importance  of 
which  it  is  impossible  to  overestimate,  constituting  as  it  does  the 
very  basis  whereon  rest  those  manufacturing"  industries  that  go 
towards  making  a  nation  self-supporting  and  progressive.  The 
foundation  of  Great  Britain's  commercial  pre-eminence  is  her 
immense  coal  fields,  enabling  all  processes  of  manufacturing  art 
to  be  carried  on  inexpensively,  and  thus  giving  her  a  very  favor- 
able start  in  competition  with  other  manufacturing  nations.  An- 
other favoring  circumstance  is  that  her  immense  deposits  of  iron 
ore,  are  if  not  in  all  cases  contiguous  to,  at  least  very  close  to,  the 
coal  fields.  The  power,  therefore,  is  nearly  on  the  spot  where  it 
is  wanted,  and  owing  to  her  insular  position,  the  great  highway 
of  commerce — the  ocean — is  at  the  very  doors  of  her  factories. 
Great  Britain,  probably,  has  ideal  manufacturing  and  sbijiping 
facilities  :  raw  material,  raw  power,  natural  highway,  all  packed 
into  a  very  restricted  area.  In  Canada,  we  have  the  three  neces- 
saries— raw  power,  raw  material,  great  highways, — but  we  rarely 
find  them  all  present  at  the  same  spot.  Nature  gifted  Great 
Britain  from  the  outset  ;  Canada  must  turn  to  science  for  the 
development  and  utilization  and  the  combining  of  those  scattered 
advantages.  We  have  great  and  reliable  water  powers;  we  have 
immense  natural  wealth  in  ores,  and  timber,  etc.,  and  we  have  the 
highway  of  the  great  lakes  and  river.  Governmental  and  private 
enterprise  has  provided,  as  well,  railway  and  canal  transporting 
facilities,  but  we  frequently  observe  that  the  power  sources  are  so 
situated  as  to  be  comparaiively  inaccessible  to  railways.  Thus 
manufacturing  establishments,  in  order  to  avail  themselves  of  the 
former  advantage,  have  to  locate  themselves  unfavorabi)'  with 
respect  to  the  latter.  The  cost  of  handling,  transshipping,  etc., 
being  a  very  appreciable  factor  in  the  total  market  cost  of  manu- 
factured articles,  the  cost  of  an  additional  link  between  the  pro- 
duciiig  point  and  the  shipping  point,  is  sometimes  so  great  as  to 
make  it  commercially  less  expensive  to  locate  at  the  shipping 
point  even  though  that  involves  the  use  of  a  more  expensive 
power.  Any  means  therefore  that  enables  cheap  power  to  be 
brought  to  the  most  convenient  shipping  point,  effects  a  combina- 
tion which  is  of  the  greatest  value  to  a  manufacturing  community. 
The  intense  competition  in  all  manufacturing  industries  has  the 
inevitable  tendency  to  lower  selling  prices,  and  this  reduction  of 
profits  must  be  made  up  either  by  a  depreciation  in  the  quality  of 
the  products,  or  by  a  rigid  system  of  economy  in  manufactut"ing 
processes.  The  cost  of  production  must  go  down,  and  any  means 
of  lowering  it  must  be  availed  of.  We  use  the  most  efficient 
machinery,  we  concentrate  our  factories  round  the  best  shipping 
places,  we  go  where  labor  is  cheapest,  where  power  is  cheapest, 
land  cheapest,  transport  most  handy.  We  do  anything  to  save  a 
cent  in  a  hundred  dollars,  and  upon  the  engineer  frequently  falls 
the  responsibility  of  saving  it.  In  his  hands  the  policy  of  concen- 
tration becomes  one  of  the  principles  of  power  generation,  as  in 
business  ;  and  power  distribution  receives  as  close  attention  as 
does  the  distribution  of  the  goods.  He  wants  to  generate  the 
povvei'  as  cheaply  as  possible,  and  to  transmit  it  to  the  utilizing- 
points  with  the  least  waste  ;  and  he  avails  himself  as  far  as  pos- 
sible of  every  natural  advantage — natural  gas,  water  for  condens- 
ing^, water  falls,  etc.  We  are  all  acquainted  with  the  usual  means 
of  transmission — by  belting  and  shafting,  gears,  hydraulic  and 
pnei  matic  pressure,  and  so  on  ;  and  know  that  the  frictional  and 
other  losses  by  these  methods  are  so  great  that  very  soon  a  limit 
is  reached,  beyond  which  it  is  not  commerci.ally  possible  lo  trans- 
mit. Hence  we  find,  not  only  in  manufacturing  towns  and 
villages,  but  even  in  the  larger  factories  that  several  generating 
points  are  necessary,  when  but  for  these  losses  one  very  large 
and  very  efficient  central  generating  plant  might  furnish  all  the 
power  required  throughout  the  entire  area  or  district.  It  is, 
thei-efore,  also  that  thousands  and  thousands  of  horse  power  are 
running  to  waste  every  day,  in  the  many  powerful  rivers  that 
drain  parts  of  Canada.  It  is  simply  because  the  ne.arcst  railway, 
or  other  shipping  point  is  so  far  distant  from  the  waterfall  that  the 
power  cannot  be  transmitted  lo  a  factory  on  the  railway,  and  the 
extra  haul  and  cartage  would  introduce  an  additional  expense 
that  would  be  prohibitory.  If  the  power  could  be  transmitted  at 
reason.ible  cost  from  the  w.iter  power  to  a  convenient  point  on 
the  railway,  then  the  uliliz.ation  of  the  cheap  power  and  the  good 
transport  facilities  might  together  be  commercially  advantageous. 

It  is  now  some  years  since  the  suitability  of  electricity  for  the 
transmission  of  power  was  recognized,  and  we  have  seen  elec- 
trical machinery  coming  more  and  more  into  use,  ousting  other 
methods  and  proving  its  superiority,  not  only  on  practical  but  also 
on  commercial  grounds.    We  have  seen  generators  grow  frotp 
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25,  50,  100  h.p.,  to  1,000  h.p.  in  size  per  unit;  we  liave  tran.smitled 
tiic  power  at  constantly  increasing-  voltag^es  up  to  500  v.  fordirecl 
currents,  (or  even  g-reater  in  series  niacliincs,)  and  we  have  seen 
the  direct  current  evolve  into  the  allernaling'  simple,  and  thonce 
into  the  latest  and  highest  tyjie,  the  polyphase  allernaling^  ;  and 
to-day  we  find  Ihousands  of  horse  power  transmitted  .'it  pressures 
of  10,000  vohs,  from  waterfalls  on  a  mountain,  or  in  a  gorg^e 
where  it  is  impossible  to  locate  a  factory,  and  over  disi.uices 
ranging  from  a  few  hundred  yards  to  thirty  miles  and  more;  we 
find  these  huge  amounts  of  energ-y  being  utilized  for  every 
industrial  and  domestic  purpose,  in  iniits  of  from  }ii\.h  to  1,000 
horse  power. 

This  tremendous  widening  of  the  field  of  electrical  p.issiliilities 
has  not  been  attained  by  natin"d  g^rowlli  only.  As  the  field 
widened  the  science  developed  ;  ini[)iMved  methods  had  to  keep 
pace  with  increased  demand,  and  while  it  was  originally  the 
demand  that  stimulated  the  invention  of  polyphase  currents,  ]i'.)lv- 
phase  currents  have  in  their  turn  practically  revolutionized  the 
art  of  electrical  g^eneration,  transmission  and  utilization,  and  the 
old  formula  c  =  e-^i  that  was  a  light  unto  the  path,  of  the  direct 
cui  rent  man,  i.s  no  long^er  sufficient  in  the  calculation  of  alternating 
current  circuits. 

It  is  the  developinent  of  polyphase  working  that  has  ren- 
dered commercially  possible  the  electrical  transmission  of  power 
over  g-reat  distances,  and  its  reconversion  into  mechanical  power 
when  required.  Polyphase  currenls  are  merely  ordinary  alternat- 
ing' currents  ;  are  generated  separately  as  such,  and  possess  no 
peculiar  properties  in  themselves.  Owing',  however,  10  their 
difference  in  phase,  the  fields  produced  by  them  have  different 
values  at  the  same  instant,  and  it  is  in  this  alone  that  the  peculiar 
properties  of  the  polyphase  system  reside.  As  they  are,  however, 
alternating'  currents,  all  those  peculiar  phenomena  met  with  in 
alternating'  current  work  are  inherent  in  polyphase  working',  and 
as  a  rule  assume  an  importance  which  claims  very  careful  consid- 
eration. Owing'  also  to  the  combination  in  the  same  circuit  of 
several  E.M.F's  differing'  in  phase,  complications  arise  which  are 
not  present  in  single  phase  circuits.  Before  preceeding'  lo  the  con- 
sideration of  the  mutual  actions  and  reactions  of  these  quantities, 
it  may  be  of  interest  to  trace  the  progress  of  evolution  of  electrical 
working;  from  direct  current,  through  simple  alternating',  up  to 
polyphase  alternating'.  Up  till  quite  recently  direct  current  was 
the  only  means  of  power  transmission  and  distribution  ;  but  the 
limit  of  pressure  necessarily  imposed  on  this  method  was  so  low 
that  the  cost  of  copper  for  large  areas  or  long'  distances  became 
prohibitive,  and  recourse  was  had  to  the  alternating'  current  used 
with  static  transformers.  By  this  means  transmission  voltage 
could  be  as  high  as  required,  and  utilization  pressure  as  low,  but 
here  agjain  was  a  very  vexatious  limitation  due  to  the  fact  that 
motors  could  not  be  made  to  operate  satisfactorily  on  the  alter- 
nating' current.  Once  started  and  broug'ht  up  to  speed,  they  would 
'g'O  on  until  overloaded,  and  then  stop  ;  but  it  required  some 
independent  source  of  power  to  start  them,  such  as  a  steam 
eng'ine.  It  is  quite  evident  that  such  motors  could  not  start  from 
rest,  as  each  armature  coil  was  subjected  to  equal  forces  acting 
in  opposition  to  each  other  and  therefore  neutr.alizing'  each  other  ; 
it  was  like  the  dead  cenire  of  an  engine.  This  was  the  stationary 
field  of  an  ordinary  D.  C.  motor.  This  difficulty  was  overcome  by 
the  formation  of  a  revolving  field,  and  polyphase  currents  are 
necessary  for  this  purpose.  The  principles  of  the  revolving  field 
are  the  same  as  those  governing'  the  resultant  of  mechanical  forces 
acting  in  differcn!  tlirections  on  the  same  mass.    Suppose  a  niass 


capable  of  swinging.  First  of  all  magnet  A  is  energized,  B  being 
left  dead;  M  is  directly  attracted  to  A,  and  RM  is  the  direction  of 
strongest  magnetic  pull.  Then  A  is  left  alone,  and  B  is  gradually 
energized,  and  as  it  becomes  stronger  it  attracts  M  more  and 
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Diagram  2. — Harmonically  Varying  Magnet  and  AriMatl  re. 

more  towards  itself,  so  that  when  B  has  been  made  as  strong  as 
A,  each  of  them  attracts  M  with  equal  force,  and  M  ■^\'ill  be  held 
midway  between  them  ;  RIVI2  being  the  new  direction  of  magnetic 
strongest  pull.  If  now  A  is  slowly  decreased,  it  will  attract  M 
less  and  less  strongly,  M  will  approach  closer  to  B,  the  strongest 
direction  RM3  will  be  the  resultant  pull.  Thus,  by  causing  the 
magnets  A,  B  to  vary  in  strength,  one  up,  the  other  down,  we 
have  swung  the  resultant  strongest  field  over  the  arc  AB,  of  the 
circle.  If  we  have  other  magnets,  C,  D,  we  could  pull  M 
all  round  the  circle,  and  that  is  what  is  done  in  polyphase  work. 

The  two  necessary  conditions  for  the  production  of  a  revolving 
field  are  electromagnets  whose  strength  can  be  varied  up  and 
down,  and  some  arrangement  whereby  adjacent  magnets  shall 
attain  their  maximum  or  minimum  strength  at  different  moments. 
The  first  condition  is  evidently  met  by  energizing  the  magnets 
with  alternating  currents,  for  in  this  manner  their  strength  will 
assume  every  value  between  a  positive  and  negative  maximum, 
passing  through  the  zero  point  ;  and  the  second  is  evidently 
equally  met  by  energizing  two  adjacent  poles,  by  two  independent 
alternating  currents,  one  of  which  starts  a  little  later  than  the 
other.    A  glance  at  the  diagram  will  make  this  plain.    Wave  I 
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Diagram  i. — Parallelogram  of  Forces. 

"  M  "  and  two  forces  "A"  "  B  "  acting  with  known  strength  on 
it  in  the  directions  of  the  arrows.  The  direction  in  which  M  will 
be  forced — the  resultant  direction  of  the  forces — will  be  MR, 
which  is  the  diagonal  of  the  parallelogram  formed  by  drawing 
parallels  to  A  and  B.    Now,  it  is  plain  that 

Side  a   _   sin  angle  RMB  _    sin  angle  RMB 
.Side  B        sin  angle  BRM  "  sin  angle  RMA 
and  as  side  a  =  side  A,  therefore 

side  A  _  sin  RMB 
side  B  ~"  sin  RMA 

and  that  if  we  cause  sides  A,  B,  to  vary  harmonically  we  shall 
also  cause  angles  RMB,  RMA  to  vary  harmonically  ;  and  conse- 
quently we  can  cause  the  diagonal  MR  to  swing  between  positions 
MB  and  MA.  Now  MR  is  the  resuUant  of  two  forces  acting 
together  ;  consequently  if  we  cause  these  forces  to  vary  harmoni- 
cally in  strength  (remaining  constant  in  direction)  the  resultant 
direction  will  swing  as  above  described.  Applying  this  principle 
to  magnets,  and  an  armature,  we  can  cause  the  resultant 
magnetic  field  to  revolve.  Two  electromagnets.  A,  B,  are  placed 
radially,  and  are  separately  energized  by  currents  which  can  be 
varied  in  strength  by  any  convenient  means,  say  a  rheostat. 
From  the  centre  R  of  this  arc,  as  a  pivot,  is  hung  an  armature  M 


Diagram  3. — Waves. 

energizes  pole  A,  wave  II  energizes  pole  B.  The  current  in  an 
alternating  circuit  also  rises  and  falls  as  does  the  E  M  F,  and  there- 
fore the  ampere  turns,  and  consequently  the  magnetism.  Wave 
ir being  a  little  behind  wave  I,  as  regards  their  equal  strength, 
(strength  being  proportional  to  vertical  height  of  wave  above  zero 
line)  the  magnetism  in  pole  B  will  be  behind  that  in  pole  A,  and 
we  have  thus  produced  harmonically  varying  poles.  It  must  be 
clearly  understood  that  the  principle  of  revolving  poles  is  applied 
only  to  motors  ;  the  function  of  generators  being  to  supply  those 
shifted  E  M  F's  and  currents.  These  shifted  E  M  F's  can  be  supplied 
by  the  .same  generator,  or  by  several  generators,  the  method 
employed  being  rendered  plain  by  the  diagram.    N,  S,  are  two 


Diagram  4.— Generation  of  1  Shiftef)  E  1\I  F's. 

poles — part  of  a  ring  yoke.  A,  B,  are  two  coils  of  the  armature. 
The  angular  distance  of  A,  B,  is  half  that  of  N,  S.  When  .A  is 
right  under  N,  it  is  generating-  its  maximum  E  INI  F;  at  that  moment 
B  is  halfway  between  N,  S,  and  its  induct ior  and  therefore  its  E  M  F 
is  least.  As  the  armature  revolves  clockwise,  B  gr.adually  gets 
into  a  stronger  field,  while  A  is  approaching  a  weaker  one.  The 
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induction,  and  therefore  the  E  M  F  in  B  is  increasing  while  that  in  A 
is  decreasing  ;  when  B  has  got  under  S,  its  induction  and  there- 
fore its  E  M  F"  is  greatest  ;  at  this  moment  A  is  in  the  midway  posi- 
tion, and  therefore  its  E  M  F  is  least.  Therefore,  in  these  two  coils 
are  being  generated  E  M  F's  which  are  shifted — that  is  out  of  phase 
— and  if  we  take  the  values  of  the  E  M  F's  in  each  at  the  same 
instant,  we  can  construct  two  curves,  showing  the  position  of  their 
maxima  and  minima,  etc.,  with  respect  to  each  other.  Diagram 
No.  3  shews  these  tvvo  curves.  If  these  E  M  F's  were  taken  through 
separate  circuits  and  joined  respectively  to  poles  A,  B,  in  diagram 
No.  2,  we  should  have  the  simplest  form  of  polyphase  generator 
and  motor.  Instead  of  having  two  coils  A,  B,  between  the  poles 
N,  S,  we  might  space  three,  or  any  other  convenient  number 
producing  2  phase,  3  phase  or  4  phase  E  M  F's.  As,  however,  the 
principles  of  polyphase  E  M  F's  apply  to  any  number,  and  there  is 
no  advantage  in  using  more  than  three,  we  shall  not  consider  any 
higher  number.  In  a  polyphasal  generator  it  is  evident  we  can 
have  just  as  many  complete  circuits  as  there  are  phases.  In  a  2 
phase  there  are  two  sets  of  independent  coils  ;  the  ends  of  these 
might  therefore  be  brought  to  four  contact  rings,  and  the  ends  of 
the  three  independent  sets  of  a  3  phase  might  be  brought  to  6 
contact  rings,  as  the  ends  of  a  single  phase  are  connected  to  two 
contact  rings.  But  a  study  of  the  wave  diagrams  of  a  2  phase 
and  of  a  3  phase  circuit  shew  that  we  can  greatly  simplify 
matters,  and  do  with  less  copper.  Take  a  more  simple  diagram 
of  two  phase  coils  at  right  angles  to  each  other.    In  the  upper 


Diagram  5. 


half  of  the  E  M  F  circle,  the  E  M  F  in  each  coil  is  positive  and  the 
current  will  flow  from  the  outside  end  of  the  coil  towards  the 
inside  end,  in  the  direction  ol  the  arrows;  here  the  E  M  F  in  each  ot 
the  return  wires  is  in  the  same  direction,  therefore  we  can  com- 
bine them  into  one,  instead  of  having  two.  Suppose  the  coils 
have  revolved  into  the  second  position  ;  here  the  E  M  F  in  the  2nd 


Diagram  6. 


coil  is  positive  current  flowing  in  the  same  direction  as  before. 
The  E  M  F  in  the  ist  coil  is  however  negative  (the  coil  being  below 
the  horizontal  diameter)  and  the  E  M  F  will  have  reversed  ;  there- 
fore the  current  in  i  will  now  flow  in  the  opposite  direction  to 
what  it  did  before — in  the  direction  of  the  new  arrows.  But  it  is 
plain  that  here  again,  if  we  join  the  outside  ends  of  2  and  i,  the 
return  current  from  2  can  flow  down  i ,  the  E  M  F's  being  in  the  same 
direction.  Therefore  in  the  two  phase  system  instead  of  having 
two  separate  circuits  we  can  join  the  inside  ends  of  the  coils — and 


lead  three  wires  from  llu- join — and  from  the  two  outside  ends  as 
shewn  in  Diagram  7. 

Similarly  with  iho  3  phase  system  we  can  join  the  inside  ends 
together,  and  k\ul  four  wires  as  shown  in  Diagram  No.  8.  But  in 
this  case  it  will  be  evident  that  we  can  dispense  with  the  fourlh 
wire  altogether,  as  will  be  plain  from  the  accompanying  Diagram, 
No.  9,  where  the  direction  of  (lie  E  M  F'sin  Ihelhrce  wiresat  three 
diffifrent  positions  of  the  coils  shew  that  alw.iys  two  wires  can 
help  to  carry  the  return  current  of  the  third,  therefore  the  fourth 
is  not  needed. 


But  while  this  combining  of  circuits  very  much  simplifies  the 
matter  from  the  above  point  of  view,  it  very  considerably  compli- 
cates it  from  another,   because,  whereas,   with  the  individual 


Diagram  8, 


circuits  we  had  a  single  E  M  F  to  each,  by  combining  them  we 
have  several  E  M  F's  of  differing  phase  all  acting  in  the  same  circuit 
— hence  it  is  necessary  to  find  their  resultant  E  M  F.    This  resultant 


»?  ^ 


Diagram  9. 

depends  greatly  on  the  way  in  which  the  armature  windings  are 
connected  up.  There  are  three  ways  :  "  star"  and  "  mesh"  and 
independent  groupings  ;  the  former  is  when  the  coils  are  all 
joined  together  at  one  end,  the  other  ends  leading  to  the  circuits, 
as  in  Diagram  No.  9.    The  second,  where  the  winding  is  continu- 

O, 


b 


Diagram  10. 


ous  round  the  entire  armature  and  at  intervals  a  circuit  wire  is 
tapped  off",  as  in  Diagram  No.  10. 

Diagram  No.  11  shews  2  phase  star  connection,  and  here  the 


a. 


instantaneous  E  M  F  between  terminals  a,  b,  and  c,  d,  is  2  E  sin  O 
where  E  is  the  maximum  voltage,  and  O  is  the  angle  through 
which  the  coil  has  passed  from  the  position  of  no  E  M  F.  At  the 
same  instant  the  E  M  F  between  terminals  a,  c,  b,  d  is  E  sin 
(9  +  45);  t'i''it  is  to  say  (he  pressure  between  two  live  wires  of 
different  phase  is  V2  times  or  1.41  times  the  pressure  between  the 
terminals  of  the  same  coil,  and  is  45°  in  advance  of  the  EM  F  of 
the  foremost  coil.  If  a  common  return  be  used,  the  pressure 
between  either  outside  and  the  common  return  will  be  simply 
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double  the  E  M  F  of  one  coil,  but  the  pressure  between  the  two  out- 
sicles  will  be  \/2  times  this.  If  two  phase  coils  are  connected  in 
**mesh,"  it  is  plain  that  between  wires  a,  b,  there  is  simply  the 
ordinary  voltaj^e  of  coil  a  or  E  sin  O  ;  while  between  wires  a,  c, 
there  is  a  voltage  of  \J2  E  sin  (0  +  45^  )  ;  or  ag:ain  1.41  times  the 
other  voltage. 

Similarly  with  3  phase  E  M  F's.  In  star  connection  voltage  hetween  a  and  x  is  Esin 
O;  that  between  b  and  x  Is  E  sin  (O4-120  );  that  iietween  c  and  x  is  E  sin 
(0  +  240°).  The  pressure  between  any  two  wires  is  E  sin  (O  +  30)  ;  or  if  the  pres- 
sure between  one  wire  and  the  junction  x  is  1,000  volts,  the  pressure  between  any  tw 
wires  is  \J''^  times  as  great  or  1730  volts.  If  a  3  phase  armature  be  connected  mesh 
fashion  then  the  voltage  between  any  two  wires  is  simply  the  voltage  of  a  coil.  Dia- 
gram No.  10. 

Con.-iequently  in  wiring  transmission  circuits  we  want  to  know  how  the  coils  are 
connected.  The  amounts  of  current  in  the  lines  are  calculated  similarly,  and  the 
general  result  arrived  at  is  that  in  the  star  winding  the  E  M  F's  between  line  wires  is 
greater  than  that  due  solely  to  the  coils  ;  while  the  currents  in  lines  and  coils  are  the 
same  ;  while  in  the  mesh  winding  the  currents  in  the  line  wires  are  greater  than  the 
currents  in  the  coils,  but  the  EM  F's  are  the  same.  Of  course  these  increas«;d  EMF'sand 
currents  must  have  their  effect  on  the  size  of  the  wires  used  with  such  polyphase 
E  M  F's ;  and,  not  to  go  into  the  mathematical  investigation  of  this  matter,  which  can  be 
found  in  papers  by  Steinmetz,  Thotiipson,  Weaver  and  others,  we  can  s  mmarize  the 
results  as  follows,  comparing  the  amounts  of  copper  required  by  various  systems,  to 
transmit  same  power,  at  same  loss  and  same  virtual  voltage,  referring  them  to  the 
standard  of  >  ingle  phase  alternating  unit  : 

Single  phase   100  percent. 

Two  phase    4  wires    100  " 

"      "       3    7ii.8  " 

Three  phase  3    '*    (mesh)    75  '* 

"     4    "    ^tar)   33.3  " 

Having  now  seen  the  necessity  for  a  revolving  field  ;  having  examined  into  how  to 
produce  it;  and  ha  ing  also  investigated  the  peculiar  E  M  F  consequent  of  its  use,  we 
may  reasonably  turn  to  the  consideration  of  what  we  can  do  with  it.  Briefly,  we  can 
make  use  of  the  advantages  offered  by  the  alternating  current  system  in  the  transmis- 
sion and  utilization  of  power.  We  can  transmit  at  any  voltage  we  please  and  utilize 
at  any  other  voltage  we  desire.  We  can  concentrate  a  highly  efTicient  steam  and 
electric  plant  in  a  factory,  village,  town  or  city  and  send  power  in  every  direction  in 
units  of  any  size  at  a  very  reasonable  cost.  We  can  build  our  factory  right  on  a  rail- 
way and  load  our  goods  onto  the  cars  at  once,  and  at  the  same  time  make  use  of  the 
abundant  cheap  power  now  running  to  waste  over  a  ledge  of  rock  twenty  miles  away, 
to  run  the  machinery.  In  fact,  we  can  conveniently  and  cheaply  bring  our  powtr 
from  where  it  is  being  generated  by  nature's  agency,  and  lay  it  down  just  wherever 
commercial  considt-rations  point  to  as  being  the  best  spot  for  its  use.  At  this  present 
moment  we  have  large  amounts  being  transmitted  up  to  30  miles  and  ovtr,  perhaps  ; 
and  the  very  first  long  distance  transmission,  which  was  undertaken  in '91,  remains 
to-day  a  monument  of  what  is  possible  where  enterprise,  skill  and  capital  combine  to 
effect  a  particular  object.  The  Lauffen-Frankfort  transmission  plant  transmitted  300 
horse  power  over  a  distance  of  no  miles ;  and  the  efificiency  of  the  entire  plant  was  so 
large  as  75  per  cen^.  Thus  the  advantages  of  cheap  power  and  of  concentration  and 
efTicient  distribution  are  rendered  available  by  means  of  polyphasal  currents.^ 

It  has  already  been  said  that  a  polyphasal  system  is  merely  the  mechanical  com- 
bination of  several  single  phase  alternating  systems,  and  it  will  therefore  be  evident 
that  all  the  conditions  inherent  in  single  phase  alternating  systems  will  be  met  with  in 
polyphase  working.  As  the  distance  and  power  requirements  that  caused  the  evolution 
of  the  latter,  are  in  general  much  more  onerous  than  those  imposed  on  the  former,  so  we 
find  that  the  reactions  attending  the  use  of  the  alternating  current  as  such,  have  a  much 
more  appreciable  influence  and  require  more  careful  attention  in  polyphase  power 
work  than  they  do  in  single  phase  lighting  work.  Whereas  in  alternating  lighting 
plants  the  reaction  and  influence  of  hysteresis,  induction,  capacity  are  negligib  e  or 
comparatively  so,  when  large  amounts  of  p  wer  are  to  be  transmitted  over  great 
distances,  they  not  only  become  appreciable,  but  a  e  a  very  considerable  factor  in  the 
calculation  of  the  circuits  and  the  size  of  the  generator  units. 

Hysteresis  is  a  phenomenon  attending  the  magnetization  of  iron  by  alternating 
currents  ;  it  is  a  sort  of  magnetic  friction,  and  requires  power  to  overcome  it. 
Induction  is  an  EMF  generated  in  a  wire  by  the  imposition  on  it  of  an  alternating  EM  F 
and  tends  to  oppose  the  the  impressed  EMK.  It  thus  requires  a  higher  initial  or  gener- 
ator alternating  EMF  to  send  a  desired  current  through  a  circuit  possessing  inductance 
than  it  wou'd  to  send  a  direct  current  through  the  same  circuit.  In  such  a  circuit 
there  is  not  only  the  usual  Ohmic  drop,  but  also  the  inductance  drop,  and  as  these 
two  sources  of  drop  act,  not  in  the  same  line  but  at  right  anglts  to  each  other,  the 
resultant  impressed  E  M  F  is  compounded  of  the  required  effective  EMF;  the  resis- 
tance E  M  F,  and  the  inductive  E  M  F. 

Capacity  is  a  sort  of  absorbing  quality  in  the  wire  which  requires  to  be,  so  to  speak, 
saturated  before  it  will  transmit  any  current.  Its  effect  is  to  require  a  larger  amount 
of  current  to  be  gen  rated  than  would  be  required  if  a  direct  current^  were  being 
transmitted.  The  effect  of  nduction  is  not  only  to  introduce  a  drop_  of  its  own  «  ver 
and  above  the  Ohmic  drop,  but  it  actually  dams  back  the  currents  in  the  circuit  so 
that  the  EMF  wave  and  the  current  wave  are  out  of  phase  with  each  other;  that  is  they 
do  n^'t  attain  their  maximum  or  other  symmetrical  values  at  the  same  instant. 

The  effect  <  f  capac  ty  is  different  in  one  sense  to  that  of  induction,  in  that  it 
requires  the  generation  of  a  greater  current  instead  of  a  greater  EM  F,  and  opposite  in 
another  sense,  in  that  it  tends  to  cause  an  advance  of  the  current  wave  in  front  of  the 
EMF.  The  combined  action  of  these  two  quantities  is  called  the  reactance  of  a  circuit, 
and  as  it  generally  happens  that  the  inductance  is  greater  than  the  capacity,  there  is  a 
"  lag  "  of  current  wave  behind  the  EMF.  The  relative  displacement  of  these  waves 
s  shown  in  Diagram  No.  i?.    This  lag  angle  has  a  very  important  influence  on  he 


Dia(;ram  12.  — Lag  of  Cuurent  Wave  Behind  E.  M.  F. 


power  transmitted.  The  reactance  of  a  circuit  acts  at  right  angles  to  the  resistance, 
and  the  EM  F  required  to  overcome  their  combined  action  is  equal  to  the  s  juare  root 
of  the  sum  of  their  squares,  thus  total  drop  =  's/R''^-f-(React  )2.  The  total  drop  is 
called  the  impedance  of  the  circuit.    The  lag  angle  is  found  thus  : 

,  reactance 

tan  lag  =  -.  

resistance 

Hysteresis  may  be  at  once  dismissed  from  further  consideration,  as,  though  present 
in  generators,  transformers  and  motors,  it  does  not  enter  as  a  factor  into  transmission, 
but  merely  as  one  of  those  machine  data  of  which  eni^ineers  inform  themselves  when 
planning  an  enterprise.  It  must  be  said,  however,  that  the  expression  for  the  energy 
lost  in  hysteresis  is  H  =  A  x  B1.6  x  N  X  M. 
Where  H=^  Energy  consumed  in  ergs. 

A  =  Constant  depending  011  magnetic  hardness. 
B  =  Density  of  induction  in  lines  per  CM'^. 
'N  —  Frequency  of  alternations. 
M  =  Mass  of  iron  in  CM-'. 
Other  things  being  equal  it  would  be  advantageous  therefore  to  keep  the  fretjuency 
down  and  to  have  the  density  low. 

The  expression  for  the  induction  EMF  of  a  circuit  is  L  =  2  tt  N  L  C  10  -3. 
Where  L  stands  for  induction  EMF. 
2  TT  is  the  usual  symbol. 

N  stands  for  our  old  friend  the  frequency  of  alternation. 

L  stands  for  the  specific  inductance  of  the  circuit,  :uul  depends  on  size, 
length,  and  mutual  distance  apart  of  wires. 
^  C  stands  for  the  current  in  the  conductor. 
Studying  this  expression,  we  observe  that  the  inductive  E  M  F,  or  L,  as  it  will  be 


called,  incre.ises  directly  with  tlie  current,  therefore,  other  things  being  c(iual,  it  is  of 
advantage  lo  lessen  the  current  as  much  as  jxissible.  This  is  cntir^dy  in  keeping 
with  the  idea  of  iiiternatitig  -  ii  v>  \i\  work,  as  the  use  of  a  high  voltage  permits  of  a 
small  (  iitruiii  lo  -Xw:  thi  s.uim'  - h-  i  ;y  iransmiited.  We  observe  again  that  L  varies 
directly  with  1  li<  1 1  ih  \  ili  m  [i.ii  ions,  so  that  other  hings  being  equal^  the  use 
of  a  low  rrc;()ueni.y  is  <;f  disi  iu' t  ativaiitage  as  tending  to  keep  down  the  induction 
EMF.    (This  last  deduction,  it  must  be  observed,  applies  to  the  circuits  only.) 

The  expre*-sion  for  the  capacity  current  of  a  condenser  is  C  =  2  tj-  N  K  E  10-6. 

Where  C —the  current. 

2  TT  is  ihi  familiar  symbol. 
N  is  again  the  frequency  of  alternations. 
K  is  the  s[)ecific  capacity  of  the  condenser. 
E  is  the  impressed  voltage. 

Studying  this  expression  we  see  that  this  capacity  current  increases  directly  with 
the  frequency,  and  also  dir(,ctly  with  the  impressed  EMF.  The  factor  K  depends  on 
the  cross  section  of  the  wires  and  their  distances  apart  decreasing  as  the  wires  become 
smaller,  and  as  they  are  placed  further  away  from  each  other. 

Placing  the  tliree  expressirms  for  these  quantities  together  : 
H  =  TT  B"'  N  M  (I) 
1.-2  TT  NLCio— '  (2) 
C=i  TT  N  K  E  10-'^  (3) 

We  oliserve  that  the  symbol  "  N  "  standing  for  frequency  of  alternation  is  a  prom- 
inent factor  in  all,  and  that  the  amou  .t  of  hysteresis  loss  :  of  induction  EM  K  ;  and  of 
capacity  current  ;  all  of  them  become  greater  as  the  frequency  increases.  From  (2) 
we  see  that  to  transmit  a  certain  amount  of  energy  we  should  lessen  the  currf-nt  as 
much  as  po-sible  in  orf'ier  to  reduce  the  inductive  drop,  and  therefore  use  as  high  an 
initial  EMF  as  possiljlc.  lint  from  we  see  that  precisely  the  reverse  relation  of 
EMF  and  current  should  obtain  if  we  wish  to  reduce  the  capacity  current  to  a  mini- 
mum. In  this  as  in  all  other  cases,  a  balance  must  be  sought  for,  and  commercial 
considerations  must  have  the  casting  vote. 

I  wish  to  draw  your  particular  attention  for  a  few  moments  to  the  retardation  of  the 
current  behind  the  electromotive  force,  brought  about  by  the  induction  of  lines  or 
apparatus,  as  it  has  a  most  important  bearing  on  the  transmission  of  power  The 
power  or  energy  of  a  circuit  is,  as  we  know,  the  product  of  the  amperes  into  the 
volts;  but  owing  to  this  lag  the  actual  power  transmitted  is  less  than  the  amount 
calculated  by  multiplying  the  amperes  and  volts  ;  and  it  becomes  less  in  proportion  as 
the  lag  becomes  greater.  This  will  be  rendered  evident  by  studying  the  diagram  No. 
12,  where  it  is  seen  that  the  maximum  current  flow  occurs  when  the  EMF  has 
passed  its  maximum  ;  and  consequently  at  no  time  can  the  power  of  an  alternating 
current  circuit  containing  induction  be  equal  to  the  power  of  a  D  C  circuit  of  same 
data.  Quantitatively  the  power  of  such  a  circuit  is  equal  to  Cx  Ex  cos  a,  where 
"a"  is  the  angle  of  lag.  This  expression  follows  directly  from  a  consideration 
of  the  diagram  connecting  generator  EMF;  reactance  and  effective  EM  F, 
where  it  is  observed  that  the  effective  EMF  equal  to  the  generator  E  M  F  X 
the  cosine  of  the  lag  angle  a.  The  less  the  reactance,  the  more  nearly  does  cos  a 
approach  unity,  and  the  less  is  the  power  lost  in  the  line.  The  cosine  of  the  lag 
angle  is  called  the  *'  power  factor  "  of  the  circuit,  but  in  figuring  the  power  factor  for 
a  particular  case,  we  have  to  take  into  consideration  not  only  the  reactance  of  the 
lines,  but  also  that  due  to  the  self  induction  of  transformers  and  motors,  so  that  the 
calculation  of  the  resultant  power  factor  of  an  entire  system,  becomes  a  somewhat 
complicated  matter.  It  is  an  absolutely  necessary  matter,  however,  because  the 
generator  capacity  and  EMF  have  got  to  be  larger  than  the  actual  power  required  at 
motors,  by  the  amount  "  x  secant  a,"  where  x  is  the  amount  required  of  the  motors. 
We  first  have  the  line  power  factor  ;  imposed  on  that  comes  that  of  the  transformers, 
and  lastly  that  of  the  induction  inotors  ;  so  the  resultant  power  factor  is  really  a 
quantity  to  be  reckoned  witli. 

In  this  i_lace  it  will  be  apropos  to  consider  that  peculiar  condition  of  equilibrium — 
called  resonance — brought  about  by  int  oducing  sufficient  capacity  into  the  line  to 
neutralize  the  inductance.  In  this  extreme  case  we  shall  have  no  re.ictance,  only 
ohmic  resistance  ;  th-e  current  \\  '\\\  be  actually  in  phase  with  the  EMK  :  and  owing 
to  the  fact  (as  pointed  out  by  Sieinmetz)  tliat  the  capacity  EMF  will  be  in  the  same 
direction  as,  and  therefore  a  lditive  to  the  impressed  EMF,  the  resultant  EMF  will 
be  actually  higher  than  the  initial  EMF.  This  addition  of  EM  F's  might  become  a 
serious  matter,  as  tending  to  ruin  insulation  on  short  lines,  but  is  <  bviated  by  throw- 
ing the  line  out  of  balance.  To  Professor  Dunbar  is  due  the  credit  of  first  pointing 
out  its  possibility. 

We  have  now  examined  the  main  features  of  polyphase  circuits,  and  can  go  on  to 
the  consideration  of  some  of  the  practical  questions  that  arise  in  the  discussion  of  any 
particular  case.  The  voltage  of  transmission  is  probably  the  first  question,  and  it  is 
plain  that  the  higher  the  voltage  used,  the  less  the  copper  necessary  ;  but  it  is  limited 
by  various  practical  considerations.  The  generator  EMP'  is,  of  course,  limited  by 
the  construction  of  the  machine,  as  to  whether  s^ace  permits  of  more  or  less  insulat- 
ing material.  This  can,  however,  be  raised  for  transmission  purposes  to  any  voltage 
required  by  interposing  step-up  transformers  between  the  line  and  generator.  For 
any  high  pressure  these  transformers  are  filled  with  oil,  which  h  s  a  high  insulating 
value,  and  has  the  advantage  that  if  a  spark  does  jump  at  any  time,  the  oil  flows 
back,  so  that  the  transformer  is  not  permanently  injured.  On  the  lines  a  pressure 
of  10,000  volts  is  quite  easily  handled,  the  insulators  being  large,  with  plenty  inside 
surface,  and  the  copper  can  be  bare.  At  the  other  end  of  the  line  the  voltage  can 
either  be  reduced  at  once  to  that  required-at  lamps  or  motors,  or  i  an  be  reduced 
first  to  a  convenient  distributing  voltage — say  1,000  or  2  000 — and  then  be  reduced  to 
the  lamp  or  motor  voltage.  It  should,  however,  be  borne  in  mind  that  each  such 
raising  or  lowering  of  vo  tage  introduces  an  appreciable  percentage  of  loss  into  the 
general  calculation.  For  instance,  if  a  large  step-up  or  step-down  transformer  have 
an  efificiency  of  gS'/,,  then  the  loss  in  a  pair  is  4%  due  solely  to  C-R,  leakage,  and 
hyteresis,  without  taking  into  account  that  loss  due  to  the  lag  introduced  by  the 
induction  of  the  coils.  Another  question  to  be  settled  is  *'  what  frequency  of  EMF 
shall  be  used?"  and  this  is  one  that  I  do  not  think  receives  sufficient  consideration. 
If  we  look  for  a  moment  at  the  expressions  for  hysteresis,  induction  and  capacity, 
we  shall  see  that  all  these  losses  vary  directly  as  the  frequency.  It  would  appear 
therefore  that  it  would  be  very  advantageous  to  reduce  the  frequency  as  much  as 
possible.  The  reduction  of  frequency,  however,  has  the  counter-balancing  disad- 
vantage  that  it  renders  necessary  the  use  of  larger,  heavier,  and  therefore  more  ex- 
pensive apparatus,  and  that  if  (ihe  current)  is  to  be  used  for  lighting,  less  than  about 
40  or  30  alternations  per  second  is  appreciable  to  the  eye  in  incandescent  lamps,  and 
less  than  about  50  in  arc  lamps.  If  it  is  to  be  used  solely  for  power  purposes  then 
this  limit  is  taken  away,  and  the  actual  decision  should  be  made  ort  the  basis  of 
whether  the  enterprise  can  better  afford  to  waste  power  in  the  lines,  or  to  increase  its 
capitalization.  . 

A  subject  of  such  interest  as  '*  Electrical  Transmission  "  can  hardly  receive  ade- 
quate treatment  in  the  limits  of  a  short  paper,  and  I  have  already  trespassed  con- 
siderably on  your  good  nature,  but  I  desire  to  very  briefly  touch  on  those  preliminary 
considerations  which  should  shape  the  policy  of  any  such  e  terprise,  and  the  import- 
ance of  which  appear  to  be  not  duly  recognized.  The  engineering  features  of  any 
enterprise  should  be  not  only  influenced,  but  actually  decided  by  commercial  con- 
siderations. Electricity  is  not  the  object,  but  the  means  ;  the  object  being  lo  make 
money  by  the  sale  of  j.(jvver.  The  engineering  must  be  tlecided  by  the  commercial 
value  of  this  power.  Assume  a  water  power  ten  miles  distant  from  a  manufacturing 
town,  the  energy  of  which  is  to  be  electrically  transmitted.  What  loss  is  to  be 
allowed  in  the  lines';'  Can  we  afford  to  lose  a  good  deal  in  the  Hues,  transformers, 
etc.,  and  so  reduce  the  size  of  our  conc'uctors  and  consequently  our  construction 
expense':'  or  would  it  be  better  to  keep  the  loss  as  low  as  possible,  and  save  the  power 
for  sale'?  Engineering  says  you  can  make  ^'our  loss  as  little  or  as  great  as  you 
please,  but  commercial  considerations  say  if  power  is  more  valuable  than  money  it  will 
pay  to  save  all  the  power  possible  for  sale,  even  at  the  expense  of  heavy  conductors. 
If  there  be  a  large  demand  for  power  at  a  high  figure,  and  the  source  of  power  is 
limited  it  is  best  to  waste  as  little  as  possible  ;  if  the  supply  be  very  large  and  the 
demand  sni  11,  it  may,  mi  the  umirary,  be  best  to  waste  much  in  the  lines,  in  order 
to  reduce  the  copjier  <  ost.  Hrvt'  again  commercial  considerations  are  paramount, 
for  it  is  ob\  ious  that  if  nuich  power  is  to  be  lost  in  the  line  the  generators  and  waier- 
wheels  must  be  sufficiently  large  t  j  furnish  ibis  waste  power,  and  therefore  cost  more 
money,  and  a  balance  must  be  struck.  Once  a  decision  has  been  arrived  at  as  to 
the  loss  allowable,  then  engineering  considerations  must  settle  as  to  whether  it  shall 
be  mostly  ohmic  or  mostly  inductive,  and  here  comes  in  the  question  of  freijuency. 
The  efficiency  of  machinery  is  not  sufficiently  considered,  and  yet  has  a  most  appre- 
ciable influence  on  operating  costs.  The  conditions  under  which  motoi-s  operate  are 
general  y  such  that,  although  they  may  be  called  upon  for  a  conif  aralively  large 
output  now  and  then,  their  average  load,  the  work  they  are  required  to  do  most  of 
the  time,  is  greatly  less  than  the  above  maximum.  Consequently  it  would  appear 
that  iheir  efficiency  at  such  average  loiid  is  of  more  imiKirtance  than  their  maximum 
load  efficiency.    If  therefore,  in  the  above  case,  the  supply  is  limited  and  the  demand 
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great,  the  half  load    efficiency   of  the  entire   plant   assumes   great  importance. 

I  think  the  aliove  considerations,  and  others  that  will  no  doubt  occur  to  any  think- 
ing person,  will  s'-ow  conclusi\'ely  that  no  transmission  scheme  should  be  undertaken 
blindly.  A  ^houUl  not  necessarily  use  10,000  volts  because  B  does  ;  nor  should  he 
follow  the  engineering  features  of  B's  scheme  simply  because  B  has  found  them  suited 
to  his  conditions.  Every  case  should  be  considered  on  its  merits,  and  the  results 
worked  out  independently  A  little  or  more  or  less  loss  does  not  mean  simply  a  little 
less  or  more  copper  ;  it  means  less  or  more  power  to  sell — larger  or  smaller  generating 
plant  :  it  means  less  or  more  profit.  In  every  enterprise  there  is  a  certain  combina- 
tion of  machinery,  lines,  etc..  that  will  secure  the  ma.vimum  of  efiicieticy  with  the 
minimum  of  expense,  aiid  this  will  not  be  attained  by  either  regarding  it  from  the 
purely  commercial  standard  of  getting  the  cheapest,  or  from  the  purely  engineering 
standard  of  putting  in  the  .scieniifically  best,  but  can  only  he  attained  by  combining 
the  two.  and  by  clearly  recognizing  the  fact  that  solid  commercial  principles  enter 
into  engineering  as  much  as  into  pure  business. 


METERS. 

By  Jas.  Mh.ne. 

The  subject  of  meters  is  probably  the  most  important  one  in 
connection  with  central  station  lighting.  It  has  received  consider- 
able attention,  no  doubt,  from  a  few,  but  I  question  very  much  if 
it  has  received  that  attention  which  it  deserves.  Every  manufac- 
turer, we  knoWf  claims  to  have  the  best  meter  on  the  market, 
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correct  throtighout  its  entire  load.    We  know  also  that  any  manu- 
facturer can  quite  readily  get  up  a  meter  to  stand  a  test  for  a  day 
or  so  in  some  laboratory,  and  be  correct,  but  this,  I  claim,  is  of 
very  little  use  as  far  as  everj-day  work  is  concerned.    The  object 
of  this  paper  is  more  to  touch  on  some 
of  the  more  important  meters  in  prac- 
tice,   making  comparison  with  some  of 
these  meters  from  actual  results. 

It  is  sixteen  years  ago  since  Edison   

brought  out  the  incandescent  lamp,  and 
we  find,  according  to  the  records,  that 
even  before  he  had  his  lamp  perfected 
he  was  busy  on  some  kind  of  a  meter  to 
accurately  determine  the  consumption 
of  the  current.  No  matter  what  people 
say  to  the  conlrar3',  we  owe  to  Edison's 
inventive  genius  the  practical  success 
of  the  continuous  current.  The  idea  of 
connecting  lamps,  motors  and  other 
translating  devices,  in  multiple,  was 
original  with  him  ;  also  the  high-resis- 
tance lamp,  the  feeder  system,  and 
many  other  important  details  which 
tend  to  make  electricity  the  most  useful 
of  all  agents.  To  Edison  also  remains 
the  credit  of  originating  the  ineter.  He 
not  only  saw,  as  far  back  as  1880,  that 
there  was  to  be  a  great  future  for  elec- 
tricity, but  he  also  saw  that  to  make  it 
a  commercial  success,  as  applied  to 
lighting,  etc.,  the  current  must  in  some 
manner  be  supplied  on  the  meter  basis 
and  sold  accordingly,  just  the  same 
as  gas  or  water. 

The  correct  way  to  sell  current  is  cer- 
tainly by  meter;  this  is  the  experience 
of  every  one.  Satisfactory  arrange- 
ments can  at  times  be  mai'e  with  certain 
customers  where  the  average  consump- 
tion and  the  average  run  can  be  arrived 
at  with  a  certain  degree  of  accuracy, 
but  even  in  cases  of  this  kind  it  is  advis- 
able to  put  on  a  meter. 

Edison's  first  patent  was  taken 
out   in    1880,    and    the    meter,  with 

some  modifications,  is  almost  identical  with  the  Edison  meter  of 
to-day.  It  is  shown  in  Fig.  i.  It  consists  of  several  cells  in 
series,  and  the  amount  of  current  passed  is  measured  by  the 
amount  of  transfer  of  metal  from  one  plate  to  another.  We  see 
that  all  the  current  does  not  pass  through  the  cells.  If  the  resist- 
ances are  known  of  the  two  branches,  we  can  easily  detei^mine  the 
relative  amounts  of  current  flowing  through  each.  For  instance, 
if  we  have  a  derived  circuit,  one  branch  of  i  ohm  resistance  and 
the  other  2  ohms,  we  .see  at  a  glance  that  whatever  current  is 
flowing  in  the  circuit  will  divide  into  three  parts,  two  of  which  will 
flow  through  the  one  having  least  resistance,  and  the  remainder 
through  the  other.  If  a  copi>eror  zinc  voltameter  be  placed  in  the 
2  ohms  branch  and  we  find  a  certain  deposit  on  one  of  the  plates. 


the  cathode,  then  we  must  know  that  had  there  been  a  similar 
voltameter  in  the  other  branch  (r  ohm)  there  would  have  been 
twice  the  deposit.  It  is  not  necessary,  however,  to  put  in  this 
second  voltameter  to  arrive  at  the  result,  for  as  long  as  we  know 
the  ratio  of  the  resistances  and  the  electrolj'tic  cell  put  in  any  one 
of  the  branches,  the  total  curi  ent  passed  through  can  be  accurately 
arrived  at  from  the  deposit  in  that  cell. 

One  of  the  laws  of  electrolysis  is  that  "  the  ainount  of  chemi- 
cal action  at  all  points  of  the  circuit  are  equal  to  each  other." 
This  does  not  mean  that  the  same  current  passing  for  the  same 
length  of  time  through  different  solutions  will  decompose  equal 
weights  of  the  metals  contained  in  these  solutions,  but  that  the 
weights  of  the  metals  so  decomposed  will  be  chemically  equal;  that 
is,  the  weight  will  be  in  direct  proportion  to  their  chemical  equiva- 
lent. For  those  who  have  not  studied  the  "  chemical  effect "  of 
the  current,  it  might  be  advisable  to  explain  some  of  the  terms  : 
The  weight  of  one  atom  of  hydrogen  is  taken  as  the  unit  (1),  and 
that  of  copper  is  63  i.e.,  63  tiines  heavier  than  an  atom  of  hydro- 
gen ;  but  in  chemical  combinations  one  atom  of  copper  is  worth, 
or  replaces,  two  atoms  hydrogen,  hence  the  weight  of  copperequiva- 
lent  to  one  of  hydrogen  =  634-2  =  31.5.  This  is  called  the 
chemical  equivalent  and  is  =  atomic  weight  -i-  valency.  The 
atoinic  weights  of  copper,  zinc,  nickel  and  silver  are  63,  65,  59  and 
108  respectively,  and  their  valency  2,  2,  2,  and  i  respectively, 
therefore  the  chemical  equivalents  are  31.5,  32.5,  29.5  and  108 
respectively.  Another  term  very  much  used  in  these  calculations 
is  the  "  electro-chemical  equivalent,"  and  this  is  equal  to  the 
weight  of  a  substance  in  solution  decomposed  by  the  passing  of  one 
coulomb.  If  we  know  the  electro-chemical  equivalent  of  any  ele- 
ment, and  we  also  know  the  chemical  equivalent  of  the  other 
metals,  the  electro-chemical  equivalent  of  these  metals  can  readily 
be  calculated. 

It  has  been  deterinined  experimentally  that  i  coulomb,  passing 
through  water,  will  liberate  .000010352  grams  of  hydrogen,  and 
as  the  chemical  equivalent  of  copper  is  31.5,  therefoi-e  the  electro- 
chemical equivalent  will  be  =  chem.  equiv.  x  .000010352  =  .00032- 
6088,  and  so  on,  for  the  rest  of  the  metals.  If  we  suppose  the 
four  cells  in  Fig.  i  to  be  copper,  zinc,  nickel  and  silver,  we 
have  a  deposit  117.5  grams  in  the  copper,  121  in  the  zinc,  110  in 
the  nickel,  and  402.5  grains  in  the  silver  voltameter,  we  can  deter- 
mine the  ampere-hours. 

Let  C  =  current,  y  =  electro-chemical  equivalent,  t  =  time  in 

second  and  M  =  mass  decomposed,  then  C  =         or  taking  the 

copper  voltameter,  we  have  C  =  Il'LI   =  100  amperes 

.0003261  X  I  hour 

flowing  for  one  hour  or  equivalent  thereto.    If  the  current  in  each 
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of  these  four  cells  calculates  out  to  be  the  same,  then  we  must 
come  to  the  correct  conclusion  that  100  amper-es  must  have  passed 
for  one  hour,  or  equivalent  thereto.  If  only  one  of  these  volta- 
meters had  been  in  the  circuit  and  the  resistance  remaining  the 
same,  we  would  have  "liad  exactly  the  same  results.  In  the  above 
example  of  a  derived  circuit  composed  of  i  and  2  ohm.s-,  we  place 
the  copper  voltameter  in  Ihe  2  ohms  branch,  and  we  find  as  above, 
I  17.5  grams  deposit,  which  represents  100  ampere  hours;  then  as 
this  only  represents  one-third  of  the  total  current  passed  through 
the  circuit,  therefore  300  ampere  hours  would  be  the  correct  read- 
ing on  this  particular  meter. 

With  this  pieliminary  and  elementary  explanation  we  are  now 
in  a  position  to  more  clearly  understand  the  chemical  ineter  and 
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also  to  follow  up  some  of  those  as  made  by  Edison.  It  will,  how- 
ever, be  entirely  out  of  the  question  to  treat  on  all  the  meters  as 
made  by  him,  so  we  will  simply  deal  with  those  having;  more  of  a 
direct  bearing- on  the  meter  as  we  have  it  to-day. 

As  far  back  as  1881,  it  occurred  to  lliis  g-enius  that  in  order  to 
satisfy  the  public,  if  such  a  ihing-  were  possible,  tlie  meter  should 
be  arrang;ed  (hat  the  customer  could  read  it  for  himself.  We  there- 
fore find,  fifteen  years  ago,  a  self-i'ecording^  cheiiiical  meter 
exhibited  at  the  Paris  Exhibition.  Its  principle  is  shown  on  Fig-. 
2.  The  resistances  are  so  arrang-ed  that  only  a  small  known 
quantity  of  the  total  current  will  pass  through  tlie  elect ri'tylic  cells. 
The  meter  as  shown  would  not  record,  so  much  like  the  recoiding- 
meters  of  to-day,  but  if  we  lilt  the  balance-beam  shown  above, 
this  kicks  the  beam  below  in  the  opposite  direction,  making;  con- 
tact throug-h  the  mercury  cup  and  sending-  a  current  roimd  an 
electro-mag-net,  which  reg;isters  one  on  the  counter.  Current 
now  flowing-  throug-h  the  cell  on  the  rig-ht  of  the  balance  beam  w;is 
tilted  so  that  the  left  end  was  down,  and  after  a  certain 
quantity  of  current  lias  passed  the  cathode  (the  weig;ht  on  the 
beam)  will  g-et  heavier  and  in  time  throw  the  beam  the  other  way. 
When  it  is  swing-ing,  contact  is  broken  in  one  mercury  cup  and 
made  in  the  other,  bring-ing-  the  electro-niag-net  on  the  other  side 
into  play,  causing-  another  unit  to  be  registered  on  the  counter. 
The  same  action  takes  place  in  this  cell  as  in  the  other,  and  every 
kick,  or  second  kick,  according-  to  the  arrang-emeut  of  the  mech- 
anism, is  registered  on  the  counter. 

In  the  circuits  leading-  to  the  cells  reversing  commutators  are 
placed  so  that  a  t  the  end  of  every  month  or  so  the  direction  of  the 
current  can  be  reversed,  thereby  reversing  the  deposit.  By  this 
arrangement  the  plates  could  be  made  to  last  for  an  indelinite 
period.  In  one  description  I  have  of  this  meter  it  states  that  the 
commutating  devices  were  so  arranged  that  when  metal  was  being 
deposited  on  one  plate  the  other  was  being  dissolved,  or  vvlien  one 
plate  was  getting  heavier  the  other  was  getting  lighter  by  an 
equal  amount  at  the  same  time.  Take  this  style  of  a  meter  and 
we  will  suppose  copper  plates  in  a  sulphate  of  copper  solution  are 
used,  and  that  the  ratio  of  resistances  are  i  igg,  and  we  will  take 
it  for  granted  that  the  beam  tells  at  every  .05  grams,  and  that  94 
is  registered  on  the  counter.  The  total  deposit  is  4700  milligrams, 
and  from  this  quantity  the  total  current  has  to  be  determined.  In 
calculating-  same  out,  we  find  that  C  in  the  high  resistance  amounts 
to  4  amperes  for  i  hour  or  4  amp.  hours.  But  this  represents 
only  what  passed  through  the  circuit  in  which  the  voltameter  was 
placed  .".4  X  100  =  400  amperes  for  i  hour  would  represent  the 
total  current  passed  through  the  whole  circuit  when  the  resis- 
tances are  arranged  as  1:99.  We  might  adopt  a  constant  of  4.277 
to  bring  the  reading-  ampere  hours. 

In  this  same  figure  then  is  one  very  important  detail  in  connec- 
tion with  same  that  may  be  overlooked,  yet  it  shows,  to  my  mind 
at  least,  Edison  had  little  faith  in  this,  and  I  might  confidently 
state,  in  any  other  self-recording  apparatus.  I  refer  to  the  elec- 
trotylic  cell  in  series  with  the  recording  device.  I  have  not  the 
least  doubt  that  this  recording  meter  was  as  nearly  peifect,  and 
probably  more  so,  than  the  majority  of  recording  meters  in  use  to- 
day, yet  we  see  that  fifteen  years  ago  he  came  to  the  correct  con- 
clusion that  recording  devices  were  unreliable. 

It  is  certainly  remarkable  when  we  think  over  this;  we  are  in 
precisely  the  same  predicament  as  we  were  at  that  time;  we  have 
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to  do  exacti}'  the  same  thing  to-day,  viz  :  put  in  an  Edison  chemi- 
cal meter  in  series  with  all  these  recording  coulomb  and  watt- 
meters of  the  motor  type  if  we  wish  to  get  at  the  correct  consump- 
tion. History  does  not  say  whether  this  type  of  meter  was  ever 
pushed  or  no,  but  that  is  immaterial  as  the  main  point  I  wished  to 
draw  your  attention  to  was  the  cell  in  series  with  the  recording- 
mechanism.    Several  other  recording  devices,  including  motor 


meters,  are  to  be  seen  among  his  patents  ;  in  one  the  current 
operated  a  ])oinlcr  which  made  a  diagram  on  a  sheet  of  paper 
placed  on  a  revolving  cylinder,  the  area  t)f  which,  when  measured 
by  a  planimeter  gave  the  consumption.  In  a  meter  of  this  kind 
the  maximum  and  minimum  loads,  a  very  good  point  indeed,  could 
easily  be  traced,  a  thing  which  cannot  be  done  withany  meter  we 
have  to  day. 

In  the  early  Edison  meters  copper  plates  were  used  which  did 
not  give  very  satisfactory  results,  and  it  led  the  inventor  lo  try 
various  metals,  among  which  was  amalgamated  zinc  immersed  in 
a  zinc  sul[>hate  solution.  This  gave  excellent  results  and  is  used 
in  the  meter  of  to-day  with  |)erfect  results. 

Everyone  is  aware  that  the  resistance  of  copper  wire  increases 
as  the  temperature  increases  and  if  we  wish  to  keep  the  resistance 
of  a  certain  circuit  constant  irrespective  of  teniijeiature  changes 
something  must  be  inserted  in  this  circuit  which  has  an  equal  and 
opposite  effect  to  that  of  tin:  copper,  that  is  to  say,  if  we  have  a 
circuit  of  50  ohms  R  at  60"  Eah.,  composed  of  a  spool  of  wire  46 
ohms,  and  something  else  of  4  ohms,  and  if  the  temperature  rises 
so  that  the  spool  now  has  47  ohms,  then  the  R  of  this  something 
else  must  be  3  ohms  if  we  wish  to  have  the  total  R  constant  at  50 
ohms.  In  the  Edison  meter  the  resistance  of  the  electrolytic  cells 
decreases  as  the  temperature  increases,  and  lo  make  up  for  the 
decrease  in  resistance  a  compensating  spool  of  copper  w  ire  is  put 
in  series  with  same,  which  has  an  increasing  resistance  equal  in 
amount  and  opposite  to  that  of  the  cell.  In  Fig.  3  it  shows  the 
resistance  of  the  "  bottle"  or  electrolytic  cell  and  also  that  of  the 
compensating  spool.  We  see  that  the  cell  decreases  and  that  the 
spool  increases  for  increased  temperature  and  that  the  two  com- 
bined give  us  practically  a  straight  line.  The  resistances  are 
calculated  from  30"  to  110"  Fall,  or  a  range  of  80' which  is  con- 
siderably more    than   is  ever  met    with    in    practice.     In  the 


Edison  meter  the  branch  of  low  resistance  is  made  of  German 
silver  and  is  called  "shunt".  The  resistance  of  German  silver 
varies  .02  of  1%  for  every  i"  Fah.  In  the  smallest  size  of  meters 
the  shunt  has  a  resistance  of  ,04  ohms  at  say  60"  and  we  have  no 
compensating  devices,  therefore  for  a  rise  in  temperature  we  must 
have  an  increase  in  resistance,  and  if  we  have  an  increase  in  re- 
sistance an  error  must  be  the  result.  The  greatest  percentage  of 
the  error  will  be  in  the  smallest  meter,  therefore  we  will  just  cal- 
culate what  the  error  amounts  to.  At  60"  the  shunt  is  .04  ohms, 
at  105"  it  is  .04040  ohms  and  at  30"  it  is  .039733  or  a  difference 
between  30"  and  105"  of  .000667  ohms  making  the  maximum  error 
that  can  come  into  effect  less  than  2%  or  lo  be  exact  i-  - /  or  less 
than  I  %  above  and  less  than  i  %  below. 

Taking  the  conductivities  we  find  that  if  100  amperes  are  flow- 
ing in  the  circuits  .08161225  amperes  go  through  the  bottle  at  60  . 
At  105"  there  are  .082248  amperes  and  at  30"  .08109  which  shows 
that  between  60"  and  105"  we  have  less  than  i '  and  between 
60"  and  30"  we  have  .6%  as  being  the  amount  of  the  error. 

Where  meters  are  generally  located  the  temperature  in  the 
summer  rarely  exceeds  70",  and  'n  the  winter  never  below  40". 
Therefore  in  actual  practice  from  25  to  30  degrees  would  represent 
the  greatest  variation  of  temperature,  which  gives  us  .0400SS8 
ohms  as  the  R  of  the  shunt  at  70"=  "2%  error  and  .039S23  ohms  at 
40"  =  . 5%  error,  or  in  other  words  the  meter  in  the  summer  time 
would  be  one-fifth  of  1%  fast,  and  in  the  winter  about  two-fifths  of 
1%  slow,  making  an  average  of  about  one-tenth  of  i  °,  slow  for  the 
whole  3'ear.  In  the  l;irger  sizes  this  loss  decreases  to  almost 
nothing.  Therefore  for  the  variation  in  temperature  due  to  the 
heating  of  the  current  or  atmospheric  variation  we  see  that  the 
percentage  of  error  is  practically  nothing,  so  small  that  it  may  be 
entirely  neglected. 

So  far  we  have  assumed  the  lowest  temperature  as  per  Fig.  ^ 
to  be  20"  Fah.,  but  there  may  be  places  where  the  temperature 
goes  considerably  below  this.    These  places  are  very  exceptional 
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however.  The  zinc  sulpliate  freezes  at  27"  Fah.  and  some  means 
must  be  taken  to  prevent  its  freezing-.  In  Fig-.  4  is  represented 
the  arrangement  as  put  in  tlio  present  meter  to  prevent  the  solu- 
tion from  freezing.  It  consists  of  a  strip  of  brass  and  steel  rivet- 
ted  together  and  fixed  at  one  end,  the  other  being  free  to  move. 
It  is  called  the  thermostat.  When  the  temperature  gets  very  low 
the  brass  contracts  more  than  the  steel  and  causes  the  strip  to 
curve  making  contact  with  the  terminals  leading  to  the  lamp, 
which' on  completing  the  circuit  lights  it.  When  the  temperature 
rises  again  the  compound  strip  straightens  and  the  circuit  is 
broken. 

A  patent  was  filed  in  1881  covering  this  temperature  regulator 
which  at  that  time'  consisted  of  a  resistance  coil  acting  as  the 
.source  of  heat.  Some  few  months  later  we  find  still  another 
method  of  preventing  the  solution  from  freezing.  This  is  shown 
in  Fig.   5.     It   consists  as  in  the  former  of  the  compound  strip 


In  practice  we  find  that  the  transfer  of  zinc  in  each  pair  of 
bottles  on  the  same  side  of  a  3  wire  system  in  very  many  cases 
agree  exactly  to  a  milligram,  and  the  maximum  variation 
never  exceeds  a  few  milligrams.     This  shows  without  doubt 
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the  great  accuracy  of  the  meter  and  when  we  have  a  read- 
ing on  a  meter  of  this  kind  and  the  bill  sent  out  accordingly 
and  the  customer  swears  by  everything  holy  that  he  "never 
turned  the  lights  on,"  you  are  perfectly  safe  in  assuming  that  if 
he  did  not  turn  them  on  tlien  some  one  else  did  it  for  him.  The 
customer  says  one  thing  and  we  have  two  meters  silently  testify- 
ing the  other  way.  Which  of  the  two  are  you  to  believe  ?  The 
meter  by  all  means. 

The  following  table  gives  the  sizes  and  other  particulars  of  the 
meters  as  made  to-day. 


THREE  WIRE. 


Size. 

Capacity. 

R.  of  Shunt 
in  ohms. 

R.  of  spool 
at  60. 

R.  of  bottle. 

Capacity  in 
.5  amp.  lamps. 

10 

.04 

46.46 

2-5 

40 

2 

20 

.02 

46.46 

2-5 

80 

4 

40 

.01 

46.46 

2-5 

100 

8 

80 

.005 

46.46 

2-5 

320 

which  makes  and  breaks  the  contact.  When  contact  is  made 
current  is  sent  roimd  the  electromagnet,  attracting  the  armature 
to  which  is  attached  an  arm  operating  a  value  which  when  open 
allows  water  to  run  into  the  cell  underneath  containing  quicklime, 
the  mixture  causing  heat.  I  might  state  that  here  in  Toronto  the 
temperature  is  so  uniform  (!)  we  have  no  thermostat  in  any  of 
our  meters  although  they  are  all  adapted  for  them. 

In  the  next  figure  is  shown  diagrammatically  the  Edison  2  wire 
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meter  which,  as  has  already  been  stated,  consists  of  a  German 
silver  shunt  in  multiple  with  a  compensating  spool  in  series  with  it 
the  electrolytic  cell.  The  connections,  you'll  observe,  are  sim- 
plicity simplified.  In  P"ig.  7  is  shown  a  4  bottle  3  wire  meter,  and 
is  simply  two  2  wire  meters  in  the  one  box.  The  object  of  having 
the  two  cells  in  multiple  is  that  one  bottle  acts  as  a  check  on 
the  other.  In  a  meter  of  this  kind  we  have  practically  four  2  wire 
melers,  the  two  shunts  being  common  to  the  4  meters.  If  we 
wished  to  have  the  .same  check  with  2  wire  meters  on  a  3  wire 
sytem  of  any  olhcs  make,  there  would  have  to  be  4  of  these. 


TWO  WIRE. 


I 

10 

.04 

46.4b 

2-5 

20 

2 

20 

.02 

46.46 

2-5 

40 

4 

40 

.01 

46.46 

2-5 

80 

8 

80 

.005 

46.46 

2-5 

100 

16 

160 

.0025 

46.46 

2-5 

320 

You'll  observe  that  the  R  of  the  shunt  varies  while  that  of  the 
spool  and  bottle  remain  constant  for  the  different  sizes. 

It  has  been  found,  experimentally,  that  one  ampere  passing  for 
one  hour  will  remove  from  one  zinc  plate  and  deposit  on  another 
when  immersed  in  a  zinc  sulphate  solution  1.225  grams  or  in  other 
words,  the  electro  chemical  equivalent  is  .00034  grams.  One 
ampere  need  not  flow  to  deposit  this  quantity.  10  amperes  for  6 
minutes  or  .25  amperes  for  4  hours  would  give  exactly  the  same 
result.  From  this  electro-chemical  equivalent  we  can  determine 
what  the  deposit  will  be  for  a  certain  quantity  of  current  and  also 
from  a  given  deposit  the  quantity  of  current  passed.  For 
instance,  we  have  a  current  of  100  amperes  passing  for  ,  3  hours, 
what  would  the  deposit  be  if  zinc  plates  were  used  ?  We  find  it  is 
367.200  grams  =  .81bs.  Here  we  have  taken  all  the  current 
flowing  in  the  circuit  as  going  through  the  electrolytic  cell,  which 
if  it  did  in  practice  would  give  us  an  enormous  consumption  of 
zinc.    Cyt  =  M  =  913. 104  grams  or  2lbs  per  h.p.  per  hour  at  i  volt, 

which  gives  us  the  formula  _?_Ibs  per  h.p.  per  hour  as  being  the 
E 

consumption  of  zinc  when  E  =  E.M.F. 

In  the  above  table  we  see  the  resistances  are  so  proportioned 
that  for  every  ampere  passing  for  one  hour  in  the  smallest  size  .001 
grams  will  be  deposited  on  the  plate,  that  is  the  resistances  are 
as  .04  :  48.96  or  i  :  1224  which  gives  us  exactly  i  milligram 
deposit  for  every  ampere  hour. 

Let  us  now  see  how  the  amount  of  consumption  of  zmc  for  a 
given  tenn  or  the  quantity  of  current  frotn  a  given  deposit  are 
computed.  We  will  take  the  deposit  as  .1  gram  or  100  milli- 
grams.   In  the  smallest  size  of  meter  when  the  resistances  are 

1  :  1224  we  saw  that  i  milligram  represents  i  amp.  hour,  and  also 
if  the  resistance  were  as  i  to  2448  one  milligram  would  represent 

2  ampere  hours,  and  so  on  up  to  the  largest  size  of  meter  when 
1  to  19584  is  the  ratio  of  the  resistance.  One  milligram  =  16 
amp.  hrs.  Therefore  for  the  latter  size  of  meter  100  milligrams 
would  represent  1600  ampere  hours.  Taking  it  another  way  we 
have  a  ciu  i  i-nt  of  160  amperes  flowing  through  the  circuit.  What 
will  be  the  deposit  per  hour?    The  resistances  are  as  i  :  19584,. •. 

— of  160  amperes  will  flow  through  the  bottle  which  eives  us 
■9.S85 

.00817  amperes  for  i  hour  -  .008 1 7  x  .00034  x  >  hour  =  10  milli- 
grams. But  we  say  that  160  amperes  were  flowing,  therefore  to 
arrive  at  the  total  ampere  load  this  reading  will  have  to  be  multi- 
plied by  '6. 

In  the  table  the  meters  are  numbered  i,  2,  4,  8  and  16,  and  the 
one  we  have  calculated  is  No.  16,  and  we  have  just  determined 
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that  the  deposit  has  to  be  nuihipHed  by  16  to  bring'  it  to  tiie  same 

basis  as  a  No.  i  meter,  i.e.,  i  millig-ram     i  amp.  hour,  or  in  other 

words  tlie  meter  number  is  the  constant  of  tliat  meter. 

On  referring-  to  Fig.  7  we  see  two  bottles  in  multiple.  The 

average  deposit  is  what  is  taken  in  these  meters  which  total 

deposit number  of  bottles  in  multiple. 

The  loss  in  an  Edison  meter  is  very  small,  in  fact  so  small  that 

it  may  be  neglected. 

The  joint  resistance  of  the  shunt  and  spool  of  a  No.  i  meter  is 

.039957  ohms,  say  .04, 

therefore  at  full  load  the 

loss  would   be   4  watts 

and  only  when  meter  is 

in  actual  operation,  that 

is  when  current  is  being 

used.    If  this  meter  were 

placed   on   a    120  volt 

circuit  it  would  mean 

of  1%,  and  if  placed  on  a 

240  volt  circuit  of  1%, 
and  1/12  of  1%  on  a  500 
volt  at  full  load. 

As  a  matter  of  fact  the 
meters  are  never  put  in 
so  as  to  run  up  to  their 
full  capacity  continuous- 
ly, so  that  we  can  safely 
reckon    at    the  outside 

the  load  as  being  %  to 
yi,  their  rated  capacity, 
which  makes  the  loss  on 
a  120  volt  circuit  at 
load  .08  of  1%,  and  at 
half  load  .  16  of  1%. 

The  percentage  of  loss 
in  all  sizes  is  the  same 
if  calculated  at  the  same 
percentage  of  load. 

It  might  not  bo  out  of 
place  to  show  the  ordin- 
ary meter  form  as  used 
in  Toronto,  which  is  suit- 
able for  chemical  and 
watt  meters,  and  the 
method  of  making  up  the 
bill  from  the  meter  read- 
ing is  very  simple.  In 

Fig.  8   we  see  that  A.   

B.  Smith's  reading-  from 

April  30  to  May  30  is  473x4  milligrams,  or  1891  ampere  hours, 
and  if  the  bill  is  rendered  in  lamp  hours,  and  if  each  lamp  takes 
.5  amperes  then  the  deposit  x  2  gives  the  bill  in  cents  if  the  rate  is 
ic.  per  lamp  hour,  or  $37.84. 
Some  have  imagined  that  nothing  but  expert  chemists  can 


maintenance,  including  all  chemicals  and  the  reading  of  same 
does  not  exceed  70c.  per  meter  per  year. 


THK  WAT  KR  not 'SIC  .VIKTKR. 


This  is  a  recording  electrolytic  meter  which  was  brought  out 
some  two  or  three  years  ago  in  England  and  deserves  mention  in 
this  class.  I  have  not  had  practical  experience  with  it,  but  I  am 
of  the  opinion  that  it  should  give  satisfactory  results.  lis  con- 
struction is  shown  in  Fig.  9,  and  in  Fig.  10  is  shown  the  conncc- 
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tions  of  same.  We  have  here  the  shunt  as  in  the  Edison,  also  the 
compensating  spool.  The  mechanical  part  consists  of  a  method 
of  recording  the  volumes  of  g-as  produced  by  a  small  portion  of 
the  current  used  by  the  customer.  Gas  is  accumulated  in  the 
collector  and  the  registering-  mechanism  indicates  the  number  of 
times  this  has  been  filled.  The  operation  is  verj'  simple  and  is  as 
follows  :  When  a  certain  quantity  of  gas  is  accumulated  it  forces 
the  fluid  down  the  U  shaped  tube  until  it  comes  to  the  bend,  and 
just  as  soon  as  it  comes  to  this  bend  it  immediately  starts  up  the 
other  leg  and  escapes.  It  is  then  filled  up  with  the  liquid  and 
descends  by  gravity  for  another  charge  of  gas.  Pure  water  is 
used  for  refilling  the  cells  every  3  or  4  months.  This  meter  is 
very  easily  calibrated  and  is  a  coulomb  meter,  registering  in 
ampere  hours. 

The  two  electrolytic  meters  mentioned  are  only  used  for  con- 
tinuous current,  but  there  is  one  called 

The  Lowrie  Hall  Meter 
in  "which  the  same  principle  is  used  to  measure  alternating 
currents.  In  the  secondary  circuit  a  storage  cell  is  placed  in 
series  with  the  electrolytic  cell  and  it  is  taken  for  g-ranted  that  the 
alternating  current  does  not  deposit  metal,  therefore  the  transfer 
from  one  plate  to  the  other  depends  on  the  conductivity  of  the 
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handle  the  Edison  meter  and  that  its  cost  of  operation  and  main- 
tenance is  high.  This  is  entirely  wrong.  The  meter  department 
of  any  central  station  requires  at  least  intelligence  and  if  run  with- 
out this  will  very  soon  become  unprofitable  and  unreliable.  In  a 
station  where  there  are  about  1500  to  1800  meters  the  cost  of 
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circuit,  i.e.,  the  number  of  lamps  turned  on.  The  total  current 
going  through  the  circuit  passes  through  the  storage  cell,  and  if 
no  lamps  are  turned  on  no  current  from  the  accumulator  will  flow 
through  the  voltameter,  and  if  the  lamps  are  turned  on  current 
will  flow  from  the  cell  to  the  voltameter  causing  deposit,  therefore 
the  deposit  will  be  a  measure  of  the  conductance  from  which  the 
lamp  hours  can  be  arrived  at. 

We  will  now  take  up  motor  meters,  and  in  this  we  have  an  end- 
less variety.  It  would  simply  be  out  of  the  question  to  toucii  on 
them  all,  so  we  will  just  take  up  the  most  important  and  treat  on 
them  briefly.  In  this  kind  of  a  meter  there  are  a  few  advantages 
over  those  we  have  already  described,  but  the  disadvantages 
inore  than  oiffset  the  advantages.  It  has  been  claimed  by  some 
that  they  (some  of  them  at  least)  require  no  attention.  This  is, 
as  far  as  my  experience  goes,  incorrect,  for  I  find  that  motor 
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meters  require  more  attention  tlian  any  other  form,  either  chem- 
ical or  clock.  Nearly  all  of  them  consume  energy  when  not 
recording-,  that  is  when  no  power  is  bein^  used  by  the  consumer ; 
none  of  them  will  record  on  very  light  loads — if  they  do  when 
just  installed,  they  are  hot  so  sensitive  afterwards. 

There  are,  however,  some  very  good  recording  motor  meters, 
if  we  overlook  these  disadvantages,  among  which  might  be  men- 
tioned the  Ferranti  and  Perry  in  England,  the  Shallenberger,  the 
Duncan  and  the  Thomson  recording  meters. 

The  Ferranti  meter  is  shown  in  Fig  11,  and  is  an  ampere  hour 

 ^ 
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recorder.  If  a  current  is  passed  through  a  fluid  in  a  magnet  field, 
this  fluid  tends  to  move  in  a  direction  perpendicular  to  the  direc- 
tion of  the  current  and  also  to  that  of  the  field.  It  is  on  this 
principle  that  this  meter  depends.  Current  enters  at. the  centre  of 
the  mercury  trough  and  leaves  at  the  rim  and  in  so  doing  gives 
motion  to  the  mercury,  the  motion  is  communicated  to  a  small 
aluminum  fan  which  is  connected  to  the  recording  mechanism.  It 
is  adapted  for  continuous  and  alternating  currents. 

In  a  paper  read  by  a  Mr.  Dicks  before  the  institution  of  Elec- 
trical Engineers,  a  short  description  of  the  above  and  following 


The  Shallenberger  meter  is  shown  in  Fig.  1 3,  and  is  intended  , 
for  alternating  currents.  It  has  been  very  successful  and  a  large 
number  of  them  are  in  use.  It  consists  of  two  coils,  one  carrying 
the  main  current  and  the  other  is  a  closed  coil.  A  rotary 
magnet  field  is  produced  by  an  induced  current  in  this  closed  coil 
which  drags  the  iron  disc  around.  No  brushes  or  commutator 
are  required  ;  the  disc  has  no  electrical  connection  whatever. 
The  retarding  motion  is  effected  by  an  aluminum  fan  fixed  on  the 
same  spindle  as  the  disc.  It  is  an  ampere  hour  recording  meter 
and  consequently  the  speed  is  directly  proportional  to  the  cui  rent. 
The  calibration  depends  on  the  angle  of  the  closed  coil  to  that  of 
the  main  coil. 

The  Duncan  meter,  of  the  Fort  Wayne  Co.,  has  also  made  a 
good  record,  .md  like  the  above  has  neither  commutator  nor 
brushes.  The  armature  is  an  aluminum  cylinder  and  the  closed 
secondary  is  made  of  several  copper  punchings.    This  meter 
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meter  is  given  which,  should  any  of  you  wish  to  follow  them  up, 
will  prove  interesting,  I  have  no  doubt. 

If  current  is  sent  from  one  end  of  a  cylinder  (in  a  magnet  field) 
to  the  other  the  cylinder  will  rotate,  and  this  is  the  principle  of  the 
Perry  meter  shown  in  Fig.  12.  Current  is  admitted  to  the 
mercury  disli  shown  at  the  botlom  edge  of  the  inverted  copper 
cup  which  plows  up  the  sides  and  leaves  by  the  nickel  rod  at  the 
top.  Friction  is  reduced  to  a  minimum.  The  speed  of  rotation 
is  very  ?ilow  and  the  meter  will  register  very  small  currents  in 
some  of  the  larger  meters,  say  60  amperes  ;  it  will  start  up  with 
.  I  ampere. 


Perry  Meter 


Fig  iSL 

depends  on  the  repulsion  of  a  closed  secondary  from  its  primarj-. 
The  primary  coils  are  in  a  series  with  the  lamp  circuit.  The  re- 
tarding effect  is  obtained  in  the  same  manner  as  the  Shallenberger. 

Probably  the  most  important  of  all  these  motor  meters  is  the 
Thomson  recording  watt  meter. 

One  of  the  advantages  claimed  for  this  meter  is  that  it  is  adapted 
for  continuous  and  T.lternating  currents.  This  may  be  ;in  ad- 
vantage and  it  may  not.  In  so  far  as  we  have  meters  for  alter- 
nating currents  of  a  simpler  design,  it  looks  to  me  as  if  it  would  be 
better  and  cheaper  to  have  the  separate  meters.  This  is  more  a 
matter  of  opinion,  however.  In  Fig.  14  is  shown  diagrammatically 
the  Thomson  watt  meter.  In  the  armature  circuit  is  placed  a  high 
resistance  coil,  generally  placed  in  the  bottom  or  back  of  the  meter 
and  part  in  the  field,  the  object  of  this  latter  part  being  to  produce 
a  field  of  sufficient  strength  to  overcome  the  friction  of  the  moving 
parts,  brushes,  &c.,  and  it  is  perfectly  clear  that  this  current 
must  flow  whether  current  is  being  used  by  the  consumer  or  not. 
The  copper  disc  rotating  in  a  permanent  field  acts  as  a  drag,  just 
the  same  as  the  little  fan  in  the  former  meters,  by  generating  an 
E  M  F.  This  E  M  F  is  proportional  to  the  speed,  therefore  the 
retardation  is  proportional  to  the  speed  and  the  speed  is  propor- 
tional to  C  X  E  ;  therefore,  the  speed  l  esulting  from  this  is  propor- 
tional to  C  X  E,  i.e.,  the  power  at  that  particular  time. 

Regarding  the  practical  working  of  this  meter,  let  us  now  devote 
a  little  time  to  same.  The  conditions  in  which  they  are  installed 
are  precisely  the  same  as  the  Edison,  that  is,  they  are  placed  in 
the  basement  and  as  near  as  possible  to  the  service.  Take  the 
average  installation  and  we  find  very  few  switches  between  the 
service  and  the  meter.  The  current,  as  already  stated,  flows 
through  the  tarmature  circuit  24  hours  per  day,  and  in  a  test  made 
recently  to  determine  this  amount,  it  was  found  that  .05;  amperes 
flowed  through.  This  looks  a  small  quantity,  but  if  we  have  1200 
to  1500  of  these  meters,  it  means  60  to  75  amperes  to  keep  up  this 
alone,  and  from  which  there  is  no  return. 
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If  the  vollag'e  is  120,  and  taking  the  cost  of  manufacture  at  2c. 
per  k.w.  per  hour,  it  means  $1300  to  $1700  annually,  which  is 
equal  to  6%  on  $22,000  to  $28,000.  This  represents  one  source  of 
loss,  but  there  are  many  more.  Every  one  of  these  meters,  and 
in  fact,  nearly  all  recording-  meters  will  when  new  start  with  com- 
p;iratively  little  current,  but  after  they  have  been  in  use  for  a  time 
a  different  result  is  noticed.    For  instance,  we  have  an  installation 


of  500  lights  on  a  3-wire  system — or  any  system  for  that  matter — 
and  we  decide  to  put  in  a  120  ampere  meter.  This  meter  has,  ac- 
cording to  our  Canadian  law  (God  bless  it),  been  duly  tested, 
sealed,  etc.,  and  the  company  is  permitted  to  install  same.  When 
first  put  in  it  is  adjusted  as  nearly  perfect  as  can  be,  and  it  is  tried 
on  a  very  light  load.  It  does  not  start  up  with  one  light,  nor  two, 
nor  even  three  ;  it  takes  between  five  and  six  lights  to  make  it 
just  move.  It  takes  very  good  eyesight  to  see  it  make  an  attempt 
to  rotate.  Al  half  load  it  appears  to  be  all  right,  and  the  same  at 
full  load.  In  a  couple  or  three  months,  when  taking  the  reading 
for  the  second  or  third  time,  we  try  it  to  ascertain  if  it  is  still  doing 
its  work.  At  full  and  half  loads  everything  indicates  that  the 
meter  is  doing  its  duty,  but  at  the  very  light  loads  we  find  that  in- 
stead of  registering  with  5  to  6  lights  as  it  did  at  first,  it  takes  al- 
most 12  lamps  to  make  it  move.  This  is  not  an  exaggeration. 
Although  we  have  taken  a  large  meter,  yet  I  know  the  percentage 
is  just  the  same  for  all  the  sizes  of  meters.  What  does  this  mean? 
What  does  it  amount  to  at  the  end  of  the  year  ?  Let  us  take  this 
actual  example.  Installation  of  500  lamps  running  2  hours  per 
night  for  5  nights  per  week,  and  before  and  after  these  hours  we 
have  from  10  to  20  lights  burning  three-quarters  of  an  hour  each, 
making  a  total  of  three  and  a  half  hours  for  the  night. 

As  stated  above  it  takes  12  lamps  to  make  it  record  at  all,  therefore 
we  may  assume  with  perfect  safety  that  the  current  for  at  least  8  to  10 
lamps,  say  8,  has  no  registering  effect  on  the  meter.  Now  these  lamps 
are  burning  3^  hours  per  night,  5  nights  per  week  =  140  hours  weekly 
or  7,280  hours  yearly.  The  total  meter  reading  in  this  particular  m- 
stallation  should  be  267,800  hours,  but  as  a  matter  of  fact  we  only  get 
260,500  or  95-7%  of  what  it  should  be,  or  a  dead  loss  of  per  cent., 
which  represents  in  actual  cash,  if  current  is  sold  at  .6  of  a  cent,  per 
lamp  hour  as  we  have  it  in  Toronto  of  $43  on  this  particular  meter 
alone.  This  may  appear  to  you  as  being  an  aggravated  case  but  I  must 
say  it  is  not  ;  it  is  simply  one  out  of  quite  a  number  and  we  are  forced 
to  come  to  the  conclusion  that  from  this  cause  alone  the  revenue  of  a 
company  is  5%  less  than  it  should  be. 

There  is  yet  another  source  of  loss  which  is  not  applicable  to  the  small 
stations.  I  refer  to  electric  elevator  work,  or  any  work  where  there  is 
a  quickly  varying  load.  Elevator  work  is  without  doubt  the  most  un- 
satisfactory kind  we  have  to  contend  with,  and  it  is  acknowledged  by 
every  one  that  these  meters,  in  fact  all  meters,  do  not  register  the  energy 
consumed.  Those  of  you  who  have  observed  the  action  of  a  wattmeter 
or  any  recording  meter  on  these  loads  must  have  been  reminded  of  a 
lazy  man,  slow  to  start  and  quick  to  stop.  In  hydraulic  elevators  the 
amount  of  water  is  the  same  for  all  loads  and  if  water  is  sold  by  meter 
or  by  the  "  feet  run  "  of  the  elevator,  it  costs  exactly  the  same  to  take 
up  the  empty  car  as  it  does  to  take  up  4000  lbs.  People  have  been  con- 
tent heretofore  to  pay  for  water  in  this  manner  and  I  cannot  see  why 
they  should  not  be  charged  in  much  the  same  manner  for  the  electric 
power.  I  think  I  am  pretty  safe  in  stating  that  the  motor  meter  has  nearly 
outlived  its  usefulness  as  far  as  elevator  work  is  concerned. 

We  see  therefore  there  are  3  great  sources  of  loss. 
.  First.  Power  consumed  in  the  armature  circuit. 

Second.  Power  not  recorded  at  light  loads. 

Third.  Power  not  recorded  at  quickly  varying  loads. 

Now  putting  all  these  together  we  certainly  have  a  very  poor  combi- 
nation for  any  concern  to  be  supplying  current  by  meter  measurement. 

How  do  we  find  the  Edison  chemical  or  any  other  chemical  meter 
under  each  and  all  of  these  conditions.  In  this  meter  there  are  no 
moving  parts,  no  friction  to  overcome,  no  armateur  circuit,  therefore  we 
have  practically  no  loss.  The  examples  I  have  just  given  by  the  motor 
meter  were  proved  to  be  incorrect  by  the  chemical  meter  and  as  pointed 
out  at  the  beginning  of  this  paper  that  Edison  did,  15  years  ago,  exactly 


what  is  being  done  to-day,  viz.,  he  put  a  chemical  meter  in  series  with  the 
recording  devices  just  to  see  how  much  the  other  was  out.  By  actual 
measurement  there  is  from  20  to  25%  difference  between  the  readings  in 
elevator  work.  I  have  seen  that  new  meter  as  got  up  by  the  Diamond 
Electric  Co.,  of  Peoria,  111.,  which  records  the  energy.  In  a  record  of 
a  test  sent  out  by  them  as  made  by  Professor  Jackson  at  the  University 
of  Wisconsin,  it  is  practically  correct  at  all  loads  and  any  frequency. 
As  we  have  already  stated  these  tests  are  very  good  in  their  way,  but 
there  is  nothing  like  the  test  of  actual  practice  and  in  this  alone  time 
decides. 

In  the  next  class  of  meters  the  Aron  figures  as  being  the  most  impor- 
tant of  all  clock  meters.  We  have  several  clock  meters  in  this  country 
but  not  one  of  them  can  in  any  manner  compare  with  this  one.  It  is 
adapted  for  alternating  and  continuous  currents  and  is  made  as  an 
amperehour  or  wattmeter.  It  is  one  of  the  most  reliable  meters  in 
existence.  It  consists  of  two  clocks,  the  pendulums  of  which  are  shown 
in  Fig.   15 — one  keeping  standard  time  and  the  other  is  retarded  or 
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accelerated  as  the  case  may  be  by  the  action  of  a  coil  or  coil  carrying 
the  main  current  in  which  the  "ball"  of  the  pendulum  consisting  of  a 
permanent  magnet  oscillates.  The  principle  of  the  gearing  from  which 
the  motion  of  the  pendulum  is  communicated  to  the  dial  is  shown  in 
Fig.  16.    When  both  clocks  are  going  at  the  same  speed  the  middle 
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bevel  wheel  is  turned  around  on  its  own  axis,  but  if  one  is  going  faster 
than  the  other  the  middle  wheel  is  turned  around  on  its  axis  and  aljo 
around  on  the  axis  of  the  spur  gears.  This  motion  is  communicated  to 
the  wheels  operating  the  pointers  on  the  dials,  and  it  is  only  where 
there  is  a  difference  in  the  speed  of  the  clocks  that  the  meter  records. 
This  meter  possesses  the  great  advantage  of  recording,  no  matter  how 
how  small  the  amount  of  current  is. 

In  the  next  figure  we  show  the  principle  of  one  of  the  clock  meters 
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that  is  used  in  this  country  to  considerable  extent.  It  is  neither  an 
amperehour  or  wattmeter,  simply  a  time  recorder,  that  is,  it  records  the 
ruimber  of  hours  the  current  has  been  flowing  in  a  circuit.  It  is  called 
the  "  Pattee  Lamp  Hour  Recorder."  It  consists  of  an  ordinary  clock  in 
which  is  placed  an  electromagnet,  which  is  so  arranged  that  when  cur- 
rent is  turned  on  a  spring  is  released  which  disengages  the  escapement 
wheel.  It  is  extremely  simple  and  not  liable  to  get  out  of  order.  It  is 
very  applicable  to  places  where  there  is  a- steady  power  such  as  arc 
lamps  or  motors  with  steady  load.  In  a  store  where  lo  arcs  are  re- 
quired at  the  one  time  and  the  meter  records  say  200  hours  then  200  x 
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No.  of  lamps  X  rate  per  lamp  hour  =  bill  ;  or  again  if  we  have  a  motor 
say  6  h.  p.  average  rate  6  c.  per  h.  p.  per  hour,  meter  records  100  hours, 
we  have  100  X  6  X  6  =  $36. 

With  this  meter,  however,  it  is  only  an  approximation  as  to  the 
power;  however  its  simplicity  commends  it. 

Let  us  now  sum  up  the  advantages  and  disadvantages  of  the  various 
meters. 

The  advantages  of  the  Edison  chemical  meter  are  : 

1st,  Practically  no  loss. 

2nd,  No  moving  parts. 

3rd,  Absolutely  correct  at  all  loads. 

4th,  Will  record  the  smallest  possible  amount  of  current. 

5th,  It  is  applicable  to  any  pressure. 

6th,  Low  first  cost. 

7th,  Low  cost  of  maintenance. 

8th,  Readily  repaired. 

The  only  disadvantage  (if  any)  is  that  the  consumer  can't  read  it  for 
himself. 

Motor  Meters  : — The  only  advantage  is  that  the  consumer  can 
read  the  meter. 

The  disadvantages  are  : 

1st,  Loss  in  overcoming  friction  in  the  moving  parts. 

2nd,  Incorrect  at  light  loads, 

3rd,  Incorrect  at  quickly  varying  loads. 

4th,  First  cost  high. 

5th,  Cost  of  maintenance  high. 

6th,  Not  readily  repaired. 

Clock  Meters": 

In  the  Aron  type  of  meter  we  have  the  following  advantages  : 
1st,  Correct  at  all  loads. 

2nd,  Will  record  the  smallest  possible  current. 

3rd,  As  a  coulomb  meter  it  is  applicable  to  any  pressure. 

4th,  Practically  no  loss. 

5th,  Can  be  read  by  the  customer. 

The  oVjjections  to  this  meter  are  : 

1st,  Liability  to  stop  recording  if  clock  stops. 

2nd,  First  cost  high. 

We  therefore  see  as  a  practical  meter  the  chemical  meter  is  superior 
in  every  point,  save  one,  and  that  is  the  customer  can't  read  it  for  him- 
self. Is  this  much  of  an  objection?  How  many  gas  consumers  read  their 
meters?  I  know  I  am  not  very  far  out  when  I  say  that  not  over  2% 
ever  wish  to  read  their  meters. 

The  Edison  meter  has  been  condemned  by  a  certain  class  either 
through  ignorance  of  its  principle  or  prejudice  and  our  Canadian  (Gov- 
ernment have  also  seen  fit  to  practically  condemn  it — probably  not  con- 
demn it,  but  to  curtail  the  growth  of  a  meter  that  has  no  superior  and 
very  few  equals. 

It  does  seem  strange  to  me  that  the  (Government  should  interfere  the 
way  it  has  done  and  more  especially  with  the  electrolytic  meter  when  in 
the  "  Act  respecting  the  units  of  electrical  measure"  in  section  b,  lines 
14  to  21  under  the  heading  of  "ampere"  it  states  "as  a  unit  of  current 
the  ampere  which  is  .iC.G.S.  units  and  is  represented  sufficiently  well 
for  practical  purposes  by  the  unvarying  current  which  when  passed 
through  a  splution  of  nitrate  of  silver  in  water  and  in  accordance  with 
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the  specifications  contained  in  schedule  on  to  this  Act  deposits  silver  at 
the  rate  of  .001118  grams  per  second." 

What  does  this  mean  ?  It  means  that  they  have  practically  adopted 
the  chemical  meter  for  determining  th";  unit  of  current.  In  the  Act  it 
says  the  electro  chemical  equivalent  is  .001118  for  a  silver  voltameter 
just  the  same  as  .00034  represents  the  grams  deposited  per  coulomb  in 
a  zinc  or  .000305  for  a  copper  voltameter. 

It  is  immaterial  whether  ihey  specify  silver,  copper  or  zinc,  the  prin- 
ciple is  exactly  the  same,  and  it  does  look  absurd  on  the  face  of  it  when 
the  unit  of  current  .  I  C.G.S.  units  is  according  to  law  laid  down  as 
above,  yet  in  the  same  Act  a  meter  on  precisely  the  same  principle  is 
limited  to  the  extent  of  the  number  of  meters  in  use  at  the  time  the  law 
came  into  force. 

It  may  be  argued  that  it  is  not  the  principle  of  the  meter  that  is  the 
objectional  point  but  that  it  is  not  self  recording,  the  law,  of  course, 
calling  for  "  dials."  If  any  consuuier  wishes  to  keep  a  faithful  record  of 
the  number  of  hours  he  burns  his  lamps  he  is  at  perfect  liberty  to  do  so 
and  if  he  does  so  conscientiously  and  the  lamps  of  the  efficiency  they 
are  said  to  be,  or  suppose  then  the  bill  rendered  from  the  meter  reading 
will  coincide  exactly  to  a  cent. 

Again, it  has  been  claimed  by  some  holding  important  positionsthat  tobe 
renewing  the  zincs  is  practically  renewing  the  meter,  that  is  supplying  a 
new  meter.  Did  you  ever  hear  of  such  gross  rot  ?  What  is  the  law  on 
this  point,  it  is  "that  the  present  number  must  not  be  increased  and  all 
new  meters  must  be  of  the  direct  reading  type,"  or  words  to  that  effect. 

The  Government  has  to  raise  a  revenue,  that  is  settled  ;  the  gas  com- 
panies contribute  a  certain  percentage  of  that  revenue,  the  electric  com- 
panies are  their  greatest  competitors,  therefore  we  can  readily  infer  that 
any  little  obstacle  that  can  be  put  in  the  way  by  such  companies  will  be 
done  so  and  it  is  very  common  property  that  this  Act  was  the  result  of 
the  gas  companies. 

May  I  ask  "  Where  did  the  Government  get  hold  of  that  definition  of 
the  ampere  and  also  the  voltameter  specification  ?  How  are  we  to 
determine  from  this  the  alternating  unit  of  current  ?" 

Has  the  Government  inspector  created  any  better  feeling  between  the 
companies  and  the  consumer  ?  Do  consumers  pay  their  bills  with  any 
better  grace  than  before  the  law  came  into  force  ?  Do  customers  put 
any  faith  in  this  test?  Are  there  any  advantages  to  be  derived  from  this 
test  ?    If  so,  whare  ? 

The  answer  to  the  first  three  is  in  the  negative,  and  the  fourth  in  the 
affirmative,  and  to  the  last,  I  will  leave  it  unanswered  for  the  present. 

Probably  I  have  digressed  from  the  line  of  these  papers,  and  in 
returning  to  same  I  wish  to  again  draw  your  attention  to  the  advantages 
as  enumerated  above  in  the  electrolytic  meter. 

Is  there  another  meter  in  the  market  that  can  lay  claim  to  the  same  ? 


OPERATING  ENGINES  WITHOUT  A  NATURAL  SUPPLY 
OF  CONDENSING  WATER,  OR  THE  CONTINUOUS 
USE  OF  INJECTION  WATER. 

By  E.  J.  Philip. 

The  subject  is  somewhat  new,  and  information  on  it 
must  be  taken  from  the  few  plants  that  are  now  operated 
upon  this  principle.  Like  all  other  new  departures  in 
steam  engineering,  there  is  very  much  to  be  learned  and 
studied  before  everything  in  connection  with  it  is  prop- 
erly understood.  In  a  paper  of  this  kind  we  can  only 
go  into  the  leading  points  about  it,  as  the  subject  is  so 
large  that  a  whole  volume  might  be  written  on  it  to  cover 
fully  the  whole  ground.  From  observation  throughout 
the  country  it  is  evident  that  the  principle  of  running 
engines  condensing  is  not  as  thoroughly  understood  as  it 
should  be,  for  we  have  many  cases  where  there  is  a  suffi- 
cient supply  of  water  within  reach,  and  still  the  engines 
are  exhausting  into  the  atmosphere.  This  perhaps  be- 
cause many  think  the  expense  of  putting  in  and  main- 
taining a  condenser  is  greater  than  the  saving  would 
warrant.  As  an  illustration,  take  an  ordinary  high  pres- 
sure engine  of  say  100  h.p.,  using  say  4  lbs.  of  coal  per 
h.p.  per  hour  and  running  10  hours  per  day,  the  coal 
consumption  would  amount  to  two  tons  per  day.  The 
water  consumption  per  h.p.  in  that  case  would  be  repre- 
sented by  30  lbs.  per  h.p.  hour.  If  a  condenser  is  added 
the  same  power  would  only  require  say  22  lbs.  of  water, 
making  a  saving  of  26  per  cent.  The  total  coal  con- 
sumption for  the  year,  running  365  days,  would  be  730 
tons.  If  the  coal  can  be  put  in  for  $3.00  per  ton,  the 
year's  consumption  would  amount  to  $2,190.  The  cost 
of  adding  a  condenser  to  such  a  plant,  including  the  nec- 
essary piping,  should  not  exceed  $300.  The  cost  of  op- 
erating the  condenser  will  be  about  6%  of  the  power  of 
the  engine,  and  is  equal  to  $131.  The  interest  on  the 
condenser  investment  at  6%  is  $18,  making  a  total  cost 
of  f  149  per  year  to  maintain  and  operate  it.  26%  of  the 
coal  account  would  be  I569,  from  which  deduct  $149, 
the  cost  of  operation,  leaving  a  net  gain  of  $420.  This 
in  many  cases  would  make  a  dividend  for  the  owners 
where  there  is  none  at  present.  In  cases  where  the 
water  for  condensation  is  not  procurable  except  at  con- 
siderable expense,  it  can  be  used  over  and  over  again, 
and  be  cooled  by  air.  The  idea  of  cooling  water  in  this 
way  originated  in  Germany,  and  was  applied  for  the  pur- 
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pose  of  cooling  beer.  The  first  cooling  tower  was  filled 
by  the  branches  of  trees,  or  brush.  The  air  used  was 
only  the  natural  current  due  to  the  warm  water.  This, 
of  course,  required  a  very  large  tower  to  get  an  amount 
of  cooling  surface  to  be  effective,  as  the  air  current  was 
necessarily  very  slow.  The  air  is  the  cooling  medium,  and 
is  indirectly  the  condensing  medmm.  If  you  wet  your 
hand  and  hold  it  in  a  current  of  air,  you  will  feel  a  cold 
sensation,  because  the  water  is  being  evaporated  and  is 
taking  up  the  latent  heat  of  evaporation  from  your  hand 
and  the  surrounding  air.  The  specific  heat  of  air  is 
.2375,  while  that  of  water  is  unity. 

If  we  depended  upon  the  direct  absorption  of  heat  by  a  rise 
in  temperature  of  the  air,  we  would  have  to  raise  about  4 
lbs.,  or  55  cubic  feet,  one  degree,  to  absorb  a  heat  unit. 
Consequently  we  would  have  to  raise  1,000  cubic  feet  of 
air  55  degrees  to  condense  i  lb.  of  steam  at  atmospheric 
pressure.  But  when  air  is  brought  into  direct  contact 
with  water,  there  is  a  cooling  action  due  to  evaporation 
much  greater  than  is  due  to  the  elevation  of  temperature. 
When  a  pound  of  water  is  evaporated  in  this  way,  five 
times  as  much  heat  disappears  as  when  a  pound  of  water 
is  raised  from  the  freezing  to  the  boiling  point,  and  every 
pound  of  water  so  evaporated  absorbs  heat  enough  to 
condense  one  pound  of  steam.  Now,  by  having  an  ar- 
rangement whereby  we  can  pass  a  strong  current  of  air 
over  a  quantity  of  water,  favourably  disposed  to  be  acted 
on  by  the  air  current,  we  can  by  evaporation  of  a  quan- 
tity reduce  the  temperature,  and  that  is  what  takes  place 
in  a  cooling  tower,  which  is  an  apparatus  designed  to 
distribute  the  water  so  as  to  expose  a  large  surface  to  be 
acted  on  by  the  air.  Now,  for  every  pound  of  water 
evaporated  there  is  a  reduction  of  temperature  which 
will  allow  of  a  pound  of  steam  being  condensed,  and  just 
bring  the  lemainder  to  the  original  temperature.  It  will 
be  plain,  therefore,  that  in  operating  a  cooling  tower 
there  can  be  no  more  water  used  than  when  running 
non-condensing.  In  fact,  there  is  not  as  much,  because 
there  is  not  as  much  water  evaporated  in  the  tower  as 
there  is  condensed,  as  the  surface  of  the  tower  and  pipes 
have  a  cooling  effect ;  also,  the  direct  rise  in  tempera- 
ture of  the  air  takes  away  a  quantity  of  heat  without 
evaporating  any  water. 

The  engine  will  require  less.steam,  consequently  there 
is  a  smaller  quantity  of  feed-water  used  than  when  run- 
ning non 'condensing.  The  system,  therefore,  allows  a 
plant  which  has  to  buy  even  its  feed-water,  to  run  con- 
densing at  a  less  expense  for  water  than  when  running 
non-condensing.  The  details  of  the  system  are,  at  the 
start,  like  an  ordinary  condensing  plant.  The  steam 
leaves  the  engine,  passing  through  the  condenser,  is  here 
condensed  by  water  taken  from  a  small  reservoir  instead 
of  some  natural  supply.  The  water  passes  to  the  air 
pump  and  is  pumped  out,  forming  a  vacuum  as  in  an 
ordinary  condensing  plant  ;  but  now,  instead  of  letting 
it  run  to  waste,  it  is  elevated  to  the  top  of  a  tower,  either 
by  the  air  pump  itself,  if  the  tower  is  low,  or  by  an 
auxiliary  pump  should  the  tower  be  high.  This  is 
preferable  in  any  case.  The  water  is  distributed  over 
the  surface  of  the  filling  of  the  tower,  falling  to  the 
bottom  through  the  up-coming  current  of  air,  and  the 
temperature  is  thereby  reduced  sufficiently  to  be 
discharged  into  the  small  reservoir  from  which  the 
condenser  takes  its  water,  and  is  used  over  and  over 
again.  The  details  of  the  lower  are  : — At  the  top  of  the 
tower  is  an  arrangement  to  distribute  the  water  over  the 
whole  surface  of  the  interior.  This  distributor  has  taken 
many  forms,  some  of  which  are  quite  ingenious.  Some 
of  the  latest  are  the  revolving  distributor,  illustrated  in 
"Power,"  for  March,  and  other  mechanical  papers. 
This  distributor  is  mounted  in  the  centre  of  the  tank  on 
ball  bearings,  and  the  water  issues  from  the  cross  pipes 
like  the  ordinary  lawn  sprinkler,  and  distributes  the 
water  evenly.  Another  distributor  which  is  used  in 
towers  with  what  might  be  termed  partition  filling,  is 
made  with  a  little  trough  across  the  top  of  each  partition, 
with  main  channels  feeding  them.  The  top  of  the  small 
troughs  are  made  like  a  saw  on  their  top  edges,  and  the 
fine  streams  of  water  run  through  the  hollow  of  the  teeth 
and  spread  over  the  surface  of  the  partitions,  making  a 
very  even  distribution.  There  are  numerous  other 
forms,  such  as  perforated  plates,  screens,  etc.,  all  of 
which  will  work,  but  do  not  distribute  as  well  as  the  two 


mentioned.  The  filling  of  the  tower  or  material  over 
which  the  water  is  distributed,  has  taken  even  more 
forms  than  the  distributor.  From  the  time  when  brush 
was  used  to  the  present  and  latest  wire  filling,  the  same 
idea  was  at  the  bottom  of  every  change,  namely,  to  make 
a  given  size  tower  do  more  work.  The  cooling  effect 
in  a  given  size  tower  is  a  very  important  point  in 
metropolitan  plants,  where  room  is  valuable.  The  first 
filling  was  brush.  Then  round  poles  were  tried.  About 
the  same  time  and  at  different  times  since  pans  have 
been  tried  with  some  success,  but  was  never  equal  to 
the  tower  system.  The  next  was  a  partition  tower,  or  a 
board  filling.  This  has  taken  a  great  many  shapes,  the 
boards  being  arranged  to  break  up  the  water  and  air 
currents  in  every  conceivable  manner.  Sheet  iron  has 
been  tried  in  various  forms,  some  like  stove  pipes  and 
others  arranged  in  sheets.  The  latest  and  best  filling 
is  tile  and  wire  netting. 

The  tile  tower  has  been  described  in  Power  and  other 
mechanical  papers.  It  is  very  satisfactory.  One  point 
against  this  filling  for  a  large  tower  is  its  great  weight. 
The  wire  or  Barnard  tower  is  filled  with  wire  netting 
rolled  up  loosely  and  set  up  on  end.  In  these  towers  a 
settling  chamber  is  provided  at  the  bottom,  and  a  heavy 
grating  is  placed  across  some  distance  above  the  water. 
In  this  space  the  fan  discharges  its  air.  On  top  of  the 
grating  is  placed  the  tile  or  wire,  whichever  filling  is 
used,  and  it  is  continued  on  up  as  far  as  it  is  able  to 


BARNARD'S  PATENT  WATER  COOLING  APPARATUS, 

AS  ARRANGED  ON  ROOF  OF  A  BUILDING. 

support  itself,  breaking  joints,  so  as  to  break  up  the 
streams  of  water.  There  is  a  portion  of  the  tower 
carried  on  up  above  the  filling,  to  allow  che  particles 
of  water  to  settle  out  of  the  air  current.  This  prevents 
a  spray  flying  from  the  top  of  the  tower,  and  also  any 
of  the  water  being  wasted.  Information  on  the  formula 
for  calculating  the  size  of  towers  is  not  very  extensively 
known.  As  far  as  can  be  learned,  about  50  square 
feet  of  cooling  surface  is  required  per  h.p.,  when  a  large 
quantity  of  air  is  used,  say  100  cubic  feet  of  air  per 
h.p.,  and  varies  with  the  amount  of  air  and  with  the 
arrangement  of  the  filling.  In  making  up  estimates  the 
term  h.p.  does  not  give  definite  information,  because  the 
amount  of  steam  used  per  h.p.  varies  from  15  to  45  lbs. 
per  h.p.  per  hour,  according  to  the  size  and  type  of 
engine.    The  only  way  is  to  get  the  water  consumption 
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of  the  engine  and  figure  from  that,  the  same  as  for  running 
condensing.  When  an  engine  is  using,  say  25  lbs.  of 
water  per  h.p.  per  hour,  it  will  require  about  4'8  cubic 
feet  of  tower  for  each  h.p.,  with  sufficient  air  and  wire 
fiUmg.  With  tile  filling  the  cubic  capacity  required  is 
about  6-5  cubic  feet  per  h.p. 

Cooling  towers  are  becoming  numerous.  We  have 
one  in  Canada,  at  Montreal.  Two  have  lately  been 
started  at  Detroit,  and  reported  as  giving  excellent 
satisfaction.  The  accompanying  illustration  of  Geo.  A. 
Barnard's  towers  arranged  for  surface  condenser,  with 
the  tower  on  the  roof  of  a  high  building,  will  illustrate 
one  application  of  the  system.  Further  illustrations 
are  not  exhibited,  because  several  of  the  mechanical 
papers  have  lately  fully  shown  the  different  applications 
of  it.  It  is  estimated  that  the  cost  of  operating  a  cooling 
plant  is  from  2^  to  5%  of  the  power  of  the  engine,  which 
leaves  a  large  net  balance  in  favor  of  the  apparatus, 
fully  justifying  its  application  on  plants  of  any  magnitude, 
or  where  the  cost  of  coal  exceeds  f  i.oo  per  ton.  If  a  tower 
is  placed  on  the  roof  a  surface  condenser  should  be  used, 
and  the  ascending  column  of  warm  water  is  balanced  by 
the  descending  column  of  cool  water,  and  the  actual 
head  the  pump  works  against  is  the  height  of  the  tower. 
If  the  tower  can  be  placed  in  the  yard,  a  jet  condenser 
maj'  be  used,  unless  the  object  is  to  get  pure  water  for 
the  boilers.  In  the  beginning  of  this  paper  the  cost  of 
adding  a  condenser  to  a  100  h.p.  plant  was  shown  to 
effect  a  net  saving  of  $420,  or  20%,  nearly.  The  cost  of 
adding  a  tower  to  such  a  plant  should  not  exceed 
$700,  the  interest  on  which  at  6%  is  $42,  leaving  a  net 
saving  of  f  378.  This  would  make  a  very  good  showing 
on  such  a  small  plant,  and  would  in  most  cases  be 
much  larger.  Another  point  is,  in  cases  where  engines 
are  carrying  a  full  load  and  a  little  more  power  is  required, 
attaching  a  condenser  would  increase  the  power  about 
20%,  thereby  avoiding  buying  a  new  engine,  the  plant 
carrying  this  extra  load  at  the  same  expense  for  coal  and 
water. 


SOME  CENTRAL  STATION  ECONOMIES. 

By  p.  G.  Gossler. 

On  the  occasion  of  an  electrical  convention  a  statement  of 
results  obtained  in  the  reconstruction  of  light  and  power  plants 
will,  no  doubt,  be  acceptable,  particularly  so  to  station  managers 
who  may  be  confronted  with  the  fact  that  their  plant  is  not  modern, 
and  probably  not  a  paying  one,  and  that  the  time  has  arrived 
when  reconstruction  is  no  longer  a  choice  but  a  necessity. 

It  is  well  known  that  many  central  stations  which  have  not 
been  operating  on  a  paying  basis  have  been  turned  into  profit- 
able investments  by  prompt  measures  having  been  taken  to 
modernize  them,  and  to  put  them  on  a  footing  to  meet  com- 
petition either  from  companies  already  in  the  field  or  contem- 
plating entering  it.  To  do  this,  it  has  generally  been  necessary 
to  reconstruct  the  entire  electrical  part  of  the  plant  from  the 
generators  to  the  lines  and  transformers,  replacing  the  old  gen- 
erators and  transformers  by  the  more  efficient  apparatus  now 
manufactured  ;  rebuilding  and  re-designing  the  switch-board, 
and  last,  but  certainly  not  least,  the  re-arrangement  of  the 
feeders  and  mains,  to  give  economical  distribution,  to  overcome 
the  inductive  effects,  and  to  bring  the  feeder  losses  within  the 
hmits  of  good  practice. 

Those  who  have  been  so  unfortunate  as  to  be  in  charge  of  a 
plant  operating  generators  of  small  capacity,  with  a  regulation 
anywhere  from  30  to  40%,  with  drops  in  the  feeders  of  the  cir- 
cuits varying  from  i  to  10%,  with  no  feeder  regulators,  with  the 
wires  so  arranged  that  the  worst  possible  inductive  pumping 
effect  is  obtained,  with  a  type  of  transformer  whose  leakage 
current  is  several  times  what  modern  practice  permits,  with  a 
regulation  corresponding  in  percentage  to  the  drops  in  the 
feeders,  and  combined  with  all  this  a  decided  variation  in  the 
house  wiring  drop,  will  appreciate  what  a  restful  feeling  is 
realized,  even  in  the  contemplation  of  a  reconstruction  that  will 
include  new  generators  and  transformers  of  high  efficiency  and 
close  regulation,  and  a  safe  switch-board.  Those  who  are 
aware  that  their  service  is  not  what  it  should  be,  and  who  have 
analyzed  the  situation,  know  that  the  only  remedy  for  the 
trouble,  the  only  guarantee  for  a  service  that  will  be  acceptable 
to  the  public  and  one  that  can  successfully  meet  competition,  is 
.  the  replacement  of  any  old  and  inefficient  apparatus  in  use  by 
that  which  is  modern  and  efficient.  This  may  mean  a  large 
outlay,  but  it  should  be  done  at  any  cost.  It  may  mean  the 
scrapping  of  old  dynamos  and  transformer — they  are  of  no  use 
to  anyone  now — what  is  wanted  is  only  a  first-class  apparatus. 
Experience  has  shown  that  the  first  cost  of  apparatus  cannot 
receive  the  consideration  that  it  did  a  few  years  ago  ;  if  it  does 


there  will  be  within  a  comparatively  short  time  the  same  pro- 
blems to  solve. 

The  tollovving  gives  results  obtained  from  the  partial  recon- 
struction of  one  plant.  It  does  not  give  a  full  idea  of  what  will 
be  accomplished  by  complete  reconstruction  inasmuch  as  that 
part  so  far  carried  out  has  been  confined  to  transformer  and  line 
changes. 

The  reconstruction  planned  for  the  present  and  now  in  pro- 
gress, will  affect  only  the  alternating  system  of  a  plant  which 
also  furnishes  direct  current  arc  and  motor  service.  These 
changes  will  include  the  replacing  of  the  present  single  phase 
generators  and  line  shaftmg  operating  them  by  two  phase 
generators  with  an  inherent  regulation  of  4  to  5  %  without  com 
pounding  devices,  the  generators  to  be  belted  directly  to  the 
engines  :  the  building  of  the  new  switch-board  for  two  phase 
currents  serving  light  and  power  from  the  same  circuit  at  2000 
volts  :  rearranging  the  lines  for  two  phase  distribution  ;  and 
reducing  the  station  load  and  bettering  the  service  in  general 
by  replacing  all  of  the  old  transformers  on  the  lines  by  the  best 
transformers  obtainable. 

To  proceed  with  a  systematic  reconstruction,  the  first  things 
necessary  are  reliable  records,  at  least  of  what  the  plant  and 
lines  to  be  reconstructed  consist.  For  the  plant  herein  referred 
to  it  was  necessary  to  establish  pole  line  and  circuit  maps  as 
well  as  transformer  maps.  It  may  be  said  that  such  a  system 
of  records  in  detail  and  kept  up  to  date  is  necessary  for  the 
economical  operating  of  an  electrical  lighting  station. 

For  the  pole  line  records  a  card  catalogue  was  arranged,  each 
card  having  a  number  corresponding  to  a  pole  ;  in  connection 
with  this  card  catalogue  there  is  a  map  on  which  each  pole  is 
located  with  its  number  ;  also,  for  further  convenience  in  mak- 
ing out  reports  and  locating  poles,  each  pole  itself  was  numbered. 

The  following  cut  represents  a  form  of  pole  card  which  was 
found  to  answer  the  purpose  very  well. 

On  the  card  representing  a  particular  pole  all  of  the  wires  are 
shown  in  their  relative  positions  on  the  pole  by  numbers  placed 
over  the  pins  to  which  the  wires  are  attached,  the  numbers  indi- 
cating the  circuits  of  which  the  wires  form  a  part.  By  means  of 
this  card  the  positions  of  the  wires  forming  the  different  circuits 
were  clearly  shown,  also  what  changes  in  the  relative  positions 
of  the  wires  were  necessary  to  overcome  existing  inductive 
effects,  the  latter  being  a  source  of  much  annoyance.  In  fact, 
the  pumping  on  the  circuits  due  to  mutual  induction,  prior  to 
their  rearrangement,  when  circuits  supported  on  the  same  pole 
were  running  from  dynamos  on  different  engines,  was  so  serious 
and  caused  so  much  fluctuation  of  the  lights  that  it  was  neces- 
sary to  rearrange  the  relative  positions  of  the  feeders  of  all  the 
circuits  to  counteract  these  inductive  effects.  Very  satisfactory 
results  were  obtained  when  the  rearrangement  of  the  wires  had 
been  carried  out.  Prior  to  this  change,  to  overcome  fluctuation, 
it  was  necessary  to  feed  all  circuits  on  the  same  pole  line  from 
one  set  of  dynamos  operated  by  one  engine,  which,  was  very 
often  not  convenient  and  only  possible  with  a  large  loss  in 
operating  expenses.  If  all  the  circuits  on  the  same  pole  line 
were  not  run  from  the  same  set  of  dynamos,  the  service  was 
such  as  to  make  life  a  burden  for  those  who  were  responsible 
for  it.  After  the  rearrangement  of  the  feeders  to  overcome  the 
pumping,  it  was  possible  to  run  the  circuits  entirely  independent 
of  each  other  and  in  a  manner  most  convenient  and  economical 
for  operating,  which  is,  of  course,  a  source  of  much  economy  as 
well  as  satisfaction. 

In  connection  with  this  pole  catalogue,  circuit  maps  were 
arranged,  which  consisted  of  diagrams  for  each  circuit,  showing 
the  streets  upon  which  the  circuit  ran,  and  the  size  and  length 
of  each  section  of  wire  or  wires. 

At  the  same  time  these  records  were  being  made  out.  trans- 
former charts  were  prepared,  which  consisted  of  maps  for 
different  sections  of  the  city  covered  by  the  different  circuits. 
On  these  maps  each  transformer  was  located  by  a  small  square 
stamped  on  the  map,  and  within  this  square  was  written  the 
name  of  the  customer  being  served  from  this  transformer,  the 
number  of  lamps  installed,  the  revenue  per  year,  the  revenue 
per  lamp  per  year,  the  estimated  number  of  hours  burned  per 
lamp  per  day,  and  the  probable  number  of  lamps  burning  at 
any  one  time.  There  is  also  indicated  on  these  charts  the  size 
and  length  of  secondary  wires  from  the  transformer  to  the 
customer's  cutout.  All  this  information  was  found  necessary 
for  the  proper  "bunching"  of  customers  on  the  transformers 
and  for  the  loading  of  the  transformer. 

Wherever  possible,  secondary  systems  were  established,  to 
which  several  transformers  were  connected  in  parallel,  in  which 
case  the  size  of  the  secondary  mains  between  the  transformers 
was  such  that  the  drop  in  these  mains  was  small  compared  to 
the  drop  in  the  transformers  themselves  ;  in  this  way  the  trans- 
formers were  made  to  share,  more  or  less,  the  load  equally  be- 
tween them.  When  a  secondary  system  of  distribution  was  not 
economical,  single  transformers  were  located.  In  determining 
whether  a  customer  was  to  be  included  in  a  bunch  of  customers, 
all  of  whom  were  to  be  fed  from  one  transformer,  or  whether  it 
was  more  economical  to  place  a  separate  transformer,  it  was 
necessary  to  make  an  approximate  estimate  of  the  cost  of  locat- 
ing the  transformer  for  each  case.  When  the  interest  on  the 
cost  of  placing  a  separate  transformer  plus  the  cost  of  mainten- 
ance of  the  transformer,  was  more  than  the  interest  on  the 
cost  of  connecting  a  customer  to  a  transformer,  feeding  other 
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customers,  the  connection  in  question  was  made  to  the  trans- 
former feeding  the  "bunch."  However,  even  if  the  difference 
in  annual  cost  was  small  in  favor  of  a  separate  transformer,  con- 
nection was  made  to  the  "  bunch."  In  making  these  calculations 
a  fixed  drop  in  the  secondary  mains  was  allowed,  and  the  load, 
i.e.,  the  probable  number  of  lamps  burning  at  any  one  time,  for 
calculating  this  drop,  was  determined  from  the  records  on  the 
transformer  charts;  of  course  the  character  of  the  service  goes  a 
great  way  in  making  this  last  determination.  A  separate  trans- 
former was  placed  only  when  the  total  annual  cost  for  the  plac- 
ing and  maintenance  of  such  transformer  did  not  exceed  the 
sum  of  the  two  following  costs — the  interest  on  the  cost  of  plac- 
ing and  maintenance  of  wire  necessary  to  connect  the  customer 
to  the  nearest  "bunch '  transformer,  and  the  increased  cost  due 
to  necessary  increase  in  size  of  transformer.  The  annual  cost 
of  a  transformer  on  the  lines  was  considered  to  include  the  cost  of 
the  iron  losses,  figured  as  costing  the  electrical  lighting  station  at 
an  assumed  rate  of  one-tenth  (.1  cents)  per  lamp  hour  of  55 
watts,  a  5%  interest  on  the  cost  of  the  transformer,  and  the  high 
rate  of  charge  of  10  %  depreciation.  To  facilitate  the  bunching 
and  loading  of  transformers  in  conjunction  with  other  data,  the 
following  table  : 
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The  principal  factor  in  determining  the  size  of  a  transformer 
is  the  character  of  the  service,  a  more  liberal  allowance  being 
made  for  an  overload  in  a  residence  than  could  be  made  in  a 
commercial  district.  A  good  transformer  should  stand  an  over- 
load for  several  hours  of  at  least  25%,  and  for  a  shorter  period 
of  50%,  or  even  more. 

What  has  been  stated  above  in  regard  to  the  placing  and 
determining  the  size  of  transformers  assumes  of  one  make  of 
transformers  being  considered.  The  subject  of  selecting  a  type 
or  make  of  transformer  has  been  freely  discussed  elsewhere.  It 
has  been  shown  conclusively  from  the  experience  of  electric 
lighting  stations  everywhere  that  first  cost  is  no  longer  the 
principal  factor  to  be  considered  in  determining  what  trans- 
former should  be  chosen  to  allow  of  economical  operating  of  a 
lighting  station.  Obtain  a  guaranteed  transformer  leakage  from 
various  manufacturers,  substitute  these  guaranteed  leakages  for 
the  different  sizes  of  transformers  in  a  table,  similar  to  the  one 
given  above,  and  a  comparative  statement  of  the  annual  cost  of 
different  makes  of  transformers  can  readily  be  made  from  which 
the  most  economical  type  of  transformer  for  the  local  conditions 
can  be  determined.  In  connection  with  the  above,  transformer 
construction,  regulation  and  efficiency  should  be  considered.  It 
is  generally  a  fact  that  transformers  of  small  leakage  currents 
have  the  highest  "  all  day  efficiency."  With  the  guaranteed 
leakage  currents  there  should  also  be  a  guaranteed  regulation 
not  exceeding  2j4  or  3%,  which  is  obtainable,  for  the  smaller 
sizes.  The  mechanical  construction  of  the  transformer  is  as 
important  as  either  its  efficiency  or  regulation  ;  the  safety  of  the 
customers'  premises  depending  upon  the  protection  of  the 
secondary  coil  from  coming  in  contact  with  the  primary  coil,  it 
is  necessary  that  the  method  of  insulating  the  coils  from  each 
other  be  reliable  and  absolutely  safe.  There  can  be  no  question 
that  it  pays  to  replace  inefficient  by  efficient  transformers. 
There  is  but  one  course  to  follow  if  the  station  be  loaded  with 
unnecessary  transformer  leakage,  and  that  is  to  replace,  at  the 
earliest  possible  moment,  the  old  transformers  by  new  trans- 
formers, using  secondary  systems  where  economical,  and  by 
this  replacement  cut  down  operating  expenses  and  increase  the 
station  capacity. 

At  the  beginning  of  the  reconstruction  herein  referred  to 
there  were  i,  160  transformers  on  the  lines  with  approximately 
53,000  lamps  wired.  At  the  time  the  following  results  were 
collated,  there  had  been  473  old  transformers  removed  from 
the  lines,  while  229  new  transformers  had  been  put  up,  leav- 
ing a  total  of  916  transformers  on  the  lines  serving  about 
60,000  lamps.  Of  these  229  new  transformers,  187  had 
replaced  345  old  transformers,  while  42  had  been  used  for 
new  customers.  Of  the  128  old  transformers  yet  to  be 
accounted  for,  18  had  been  removed  on  account  of  discon- 
continuation  of  service,  and  no  had  been  taken  from  the 
lines  on  account  of  being  able  to  connect  the  customers  served 
from  them  to  old  transformers  already  erected  in  their 
immediate  vicinity.  This  "bunching"  of  customers  on  to 
old  transformers  was  made  because  new  transformers  could 


not  be  obtained  at  the  time  and  it  was  necessary  to  reduce 
the  leakage  load  before  winter. 

The  lightest  load  registered  during  the  year  preceding  tlie 
commencement  of  the  reconstruction  was  380  amperes.  Ten 
months  later,  with  about  8,000  more  lamps  wired  on  the  ser- 
vice than  at  the  time  of  the  380  ampere  load,  above  referred 
to,  the  lowest  load  recorded  was  245  amperes,  or  a  decrease 
in  the  load  line  of  135  amperes,  this  decrease  in  leakage  load 
being  due  to  the  transformer  changes  just  mentioned.  The 
leakage  of  the  229  new  transformers  was  19  amperes,  which 
means  that  the  473  old  transformers  had  a  leakage  of  154 
amperes,  or  an  average  leakage  of  .325  amperes  per  trans- 
former removed,  which  figure  has  been  verified  by  leakage 
tests  made  on  the  old  transformers  which  have  been  removed 
from  the  lines.  Thirty  six  of  the  135  amperes  reduction  was 
due  to  the  removal  of  the  no  old  transformers,  and  placing 
the  customers  served  from  these  on  other  old  transformers, 
making  secondary  distribution  systems.  From  this  is 
deduced  the  fact  that  by  replacing  the  345  old  by  187  new 
transformers,  a  saving  was  effected  of  99  amperes.  The 
average  saving  for  the  187  changed  is  then  .529  amperes  per 
change,  which  with  coal  at  $2.75  per  ton,  means  an  annual 
saving  of  $25.58  per  change  in  coal  alone.  The  average  cost 
of  the  187  changes,  including  the  cost  of  new  transformers, 
all  extensions  of  wiring  for  secondary  mains  and  all  labor, 
crediting  these  orders  with  old  transformers  as  scrap  only,  was 
approximately  $65.00.  As  stated  above  an  annual  saving  per 
change  in  cost  of  coal  would  be  effected  of  $25. 58,  therefore  at 
this  rate  the  new  transformers  will  pay  for  themselves,  if  the 
saving  in  coal  only  is  considered,  in  about  two  and  a  half  years. 

When  the  1,160  transformers  above  referred  to  have  been 
replaced  by  new  transformers,  and  the  bunching  of  customers 
has  been  carried  out,  it  is  estimated  there  will  be  but  636 
transformers  required,  and  the  total  leakage  will  be  less  than 
75  amperes. 

The  following  curves  show  three  (3)  actual  station  loads  ; 
an  average  load  for  eight  months  from  June  ist  until  February 
ist,  and  for  the  July  and  December  of  these  eight  months, 
also  the  estimated  loads  for  the  same  periods  had  the  reduc- 
tion in  transformer  leakage  so  far  actually  obtained  been 
accomplished. 

Plate   I,  Curve  A,   represents  the  average  load  on  the 
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station  during  the  twenty-four  hours  for  seven  days,  begin- 
ing  July  19th  and  ending  July  25th,  the  highest  point  reached 
being  760  amperes,  and  the  lowest  380  amperes. 

Curve  B  represents  the  average  load  that  would  have  been 
on  the  station  for  the  same  period  had  the  917  transformers 
been  on  the  lines  instead  of  the  1,160,  and  the  saving  of  135 
amperes  been  accomplished.  As  this  paper  is  only  dealing 
witli  actual  results  obtained,  the  curve  showing  the  estimated 
load  on  the  station  for  the  same  period,  had  this  reconstruc- 
tion been  complete,  will  not  be  plotted,  but  it  is  not  hard  to 
imagine  what  it  would  have  been  judging  from  the  results, 
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SO  far  obtained,  with  the  transformer  changes  barely  one- 
third  finished. 

Plate  2,  Curve  A,  represents  the  average  station  load  dur- 
ing the  twenty-four  hours  for  the  seven  days,  beginning 
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December  i8th  and  ending  December  24th,  the  highest 
point  reached  being  1280  amperes,  and  the  lowest  380,  this 
being  the  heaviest  week  of  the  year. 

Curve  B  represents  the  estimated  station  load  for  the  same 
period,  had  there  been  the  917  transformers  instead  of  the 
1,160  on  the  lines.  While  the  third  curve  showing  this  esti- 
mated load  had  the  transformer  changes  been  complete,  has 
not  been  plotted,  yet  it  is  safe  to  assume  there  would  have 
been  a  difference  in  the  maximum  load  reached  of  300 
amperes,  so  that  it  would  have  been  necessary  to  provide 
station  capacity  for  a  maximum  load  of  980  primary  ampere 
instead  of  1280  primary  amperes. 

Plate  3,  Curve  A,  represents  the  average  primary  ampere. 
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load  on  the  station  for  the  eight  months  from  June  ist  to 
February  ist. 

Curve  B  represents  the  estimated  load  during  the  same 
period  had  the  reduction  in  load  so  far  obtained — 135  amperes 
— been  accomplished. 

Curve  C  represents  the  estimated  load  during  the  same 
period,  assuming  a  reduction  in  primary  leakage  of  300 
amperes. 

This  reduction  in  station  load  with  an  increased  number  of 
lamps  wired,  due  to  the  decrease  of  transformer  leakage,  can 
be  regarded,  first,  as  a  saving  in  coal  and  operating  expenses 
in  general  and,  secondly,  as  either  an  increase  in  station 
capacity  already  installed,  which  means  an  increase  in  the 
earning  capacity  of  the  plant,  or  a  decrease  in  capacity 
necessary  to  be  installed  to  handle  the  output  at  time  of 
maximum  load. 

A  decrease  in  transformer  leakage  of  135  amperes  means 
a  decrease  in  load  of  135  amperes  for  everj^  hour  of  opera- 
tion, which  represents  a  saving  in  coal,  at  $2.75  per  ton, 
of  about  $7,348.00  per  year,  that  is  for  a  station  running 
twenty-four  hours  per  day.  Apart  from  this  increase  in 
capacity,  there  is  also  the  saving  due  to  running  a  smaller 
engine  for  the  day  load,  and  the  consequent  saving  in  labor, 
oil,  etc. 

A  decrease  of  135  amperes  leakage  means  an  increase  in 
earning  capacity  of  the  station  of  approximately  270016 
CP  lamps  burning,  or  about  9,000  lights  wired.  As  so  much 
of  the  advantage  to  be  gained  by  this  decrease  in  trans- 
former leakage  depends  upon  the  kind  of  transformer  used, 
it  would  only  seem  safe  and  wise  to  insist  on  all  transformers 
coming  within  guaranteed  limits  for  leakage  and  regulation. 
The  only  way  to  know  that  transformers  come  within  the 
prescribed  limits  is  to  get  them  from  manufacturers  who  are 
known  to  build  the  very  best  transformer,  or  better  still,  test 
each  transformer  as  it  is  received  from  the  factory.  Inas- 
much as  transformers  made  by  different  manufacturers,  and 
apparently  alike  in  every  respect  and  seemingly  identical  in 
construction,  are  known  to  vary  from  twenty-five  per  cent, 
to  a  hundred  per  cent,  from  each  other,  the  advisable  plan 
appears  to  be  to  test  each  transformer  as  it  is  received.  This 
plan  of  testing  transformers  is  followed  out  in  many  stations 
and  is  the  only  sure  means  of  keeping  the  leakage  within  the 
calculated  limits. 

The  reduction  in  leakage  load  so  far  obtained  in  the 
reconstruction  under  consideration  has  not  been  accompanied 
by  any  sacrifice  of  transformer  regulation.  The  type  of  new 
transformer  used  is  one  giving  the  best  all  round  results,  that 
is,  one  in  which  regulation  and  leakage  are  so  proportioned 
in  its  construction  as  not  to  benefit  one  at  the  expense  of  the 
other.  In  thickly  populated  or  central  business  portions  of 
the  city,  where  an  extensive  secondary  distribution  is  pos- 
sible, and  where  large  transformers  may  be  connected  in 
parallel  at  different  points,  it  would  be  an  advantage  to  use 
transformers  of  very  small  leakage  current  and  high  "all 
day  efficiency,"  as  in  this  case  the  transformers  share  the  load 
between  them,  and  regulation  can  be  sacrificed  to  gain 
diminished  leakage  current.  However,  as  it  is  only  in  very 
large  cities,  and  only  in  the  most  thickly  populated  centres 
of  these  that  the  secondary  distribution  system  can  be  econo- 
mically used,  the  make  of  transformer  giving  the  best  all 
round  results  should,  in  general,  be  selected.    To  further 


improve  the  regulation  beyond  that  to  be  obtained  by 
improved  transformer  regulation  it  is  intended  to  change  the 
primary  distribution  from  1000  to  2000  volts,  thereby  decreas- 
ing the  copper  losses  on  the  existing  circuits  to  one  quarter 
of  the  present  losses,  and  reducing  the  feeder  drops  so  that 
good  service  and  regulation  will  be  obtained  without  the  use 
of  feeder  regulators  or  the  erection  of  additional  copper.  A 
source  of  additional  improvement  in  regulation  will  be 
the  use  of  generators  with  very  close  regulation.  The.  neces- 
sity of  transferring  the  circuits  from  one  dynamo  to  another 
makes  close  inherent  regulation  in  generators  an  imperative 
feature  if  satisfactory  service  be  desired.  Transformers  with 
good  regulation,  feeders  having  small  drops,  and  generators 
of  close  regulation,  mean  that  the  ordinary  changes  of  load 
and  transfers  of  circuits  from  one  generator  to  another  can 
be  made  without  materially  affecting  the  voltage  on  the 
lamps  in  service.  The  generators  selected  for  the  reconstruc- 
tion herein  spoken  of  to  replace  the  present  single  phase 
generators  are  of  the  two  phase  type  and  are  of  such  con- 
struction mechanically  and  electrically  as  to  make  practically 
impossible  the  hairbreadth  escapes  and  the  sleepless  nights 
familiar  to  many  operating  old  style  apparatus.  The  sense 
of  security  which  takes  possession  of  one  after  becoming 
familiar  with  the  type  of  machine  selected  can  only  be  appre- 
ciated after  actual  experience  in  operating.  When  the 
reconstruction  under  consideration  has  been  completed  there 
will  have  been  installed  five  300  KW  generators,  two  on  one 
engine,  two  on  a  second  engine,  and  one  on  a  third  engine. 
The  two  generators  running  from  the  same  engine  will  be  run 
in  parallel  when  the  load  requires  it,  making  the  units  on 
two  of  the  engines  600  KW,  with  the  advantage  of  having  a 
more  flexible  system  and  a  possible  saving  due  to  running  a 
300  KW  when  a  600  KW  would  be  but  partially  loaded.  The 
construction  and  location  of  the  engines  was  such  as  to  make 
it  impracticable  to  put  600  KW  generators  on  the  two  large 
engines,  had  it  been  so  desired. 

Probably  the  most  economical  and  certainly  the  most  con- 
venient unit  of  power  for  operation  is  one  that  has  the 
capacity  to  carry  the  day  load,  the  remainder  of  the  dynamos 
being  of  a  uniform  type  and  size.  In  the  case  in  question 
the  day  load,  if  the  service  be  confined  to  lighting  would,  as 
stated  above,  be  less  than  100  KW,  but  the  adoption  of  the 
two  phase  system  will  permit  of  the  increase  of  the  day  load 
by  the  sale  of  current  for  motor  service,  to  at  least  the  capac- 
ity of  the  small  engine.  The  small  engine,  to  which  is  con- 
nected the  single  300  KW  generator,  will  be  run  while  the  day 
load  remains  within  the  limit  ot  capacity  of  this  engine  and 
generator.  Should  this  engine  or  generator  require  repairs 
and  it  be  neccessary  to  run  one  of  the  large  engines  during 
the  day,  only  one  of  the  300  KW  generators  need  be  excited 
to  carry  the  day  load,  introducing  a  saving  not  possible  if  a 
600  KW  had  been  placed  on  this  engine,  thus  giving  a  higher 
' '  all  day  efficiency  "  for  the  two  300  KW  generators  than 
could  be  obtained  from  one  600  KW  generator.  The  300  KW 
units,  run  either  singly  or  in  parallel,  are  sufficiently  large  to 
allow  of  any  desirable  arrangement  of  circuits  of  ordinary  size. 

Another  factor  in  increasing  the  capacity  and  earning  power 
of  a  plant  is  the  use  of  an  efficient  lamp  with  an  economic 
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life.  The  best  known  makes  of  lamps  on  the  market  have 
a  difference  in  efficiency  of  from  ten  per  cent,  to  fifteen  per 
cent.,  which  means  a  difference  of  from  ten  to  fifteen  percent, 
in  the  earning  power  of  the  plant,  depending  on  the  efficiency 
of  the  lamp  in  use.  A  ten  per  cent,  difference  in  output  or 
capacity  should  receive  consideration. 

Lamps  with  long  life  are  found  to  be  inefficient  ;  very 
efficient  lamps  are  usually  short  lived.  There  is  a  point 
between  these  extremes  which  makes  a  lamp  suitable  for 
electric  lighting  station  use.  Using  an  efficient  lamp  increases 
the  earning  capacity  of  a  plant  and  permits  of  using  higher 
candle  power  lamps  with  a  proportionally  less  increase  in 
cost.  An  increase  in  candle  power  either  by  high  candle 
power  incandescent  lamps  of  high  efficiency  or  small  incan- 
descent arc  lamps  seems  to  be  the  best  way  to  meet  competi- 
tion from  gas  either  with  the  ordinary  or  the  "Auer  "  burner. 
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It  has  been  advocated  by  some,  to  meet  this  demand  for  more 
light,  to  running  the  lamps  at  a  voltage  above  that  for  which 
they  are  rated,  thereby  running  the  lamps  at  a  high  effici- 
ency. An  examination  of  the  following  two  Plates,  4  and  5, 
will  show  the  fallacy  of  such  a  makeshift. 

The  curve  on  Plate  4  is  the  result  of  many  lamp  tests,  and 
shows  the  variation  in  lamp  life  for  lamps  of  the  same  grade 
when  run  at  different  voltages. 

Plate  5  shows  a  curve  for  the  same  make  of  lamp  of  the 
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same  efficiency,  giving  the  candle  power  of  a  lamp  at  various 
voltages.  As  600  hours  is  probably  the  average  life  of  the 
lamps  now  on  the  market,  the  effect  of  running  this  grade  of 
lamp  which  was  rated  as  a  600  hour  lamp,  above  its  rated 
voltage  may  be  regarded  as  the  effect  on  the  average  lamp 
now  offered  to  the  public. 

From  these  curves  it  will  be  seen  that  running  a  50  volt  lamp 
at  52  volts,  or  increasing  the  voltage  four  per  cent,  mcreases  the 
the  candle  power  about  nineteen  per  cent.,  while  the  life  of  the 
lamp  is  decreased  about  forty-three  per  cent.  Running  the 
lamps  at  a  pressure  of  55  volts,  or  a  ten  per  cent,  increase  of 
voltage  increases  the  candle  power  of  the  lamp  about  sixty-six 
per  cent.,  while  the  life  of  the  lamp  is  decreased  about  eighty- 
three  per  cent.,  from  which  it  would  seem  that  to  a  plant  supply- 
ing current  to  a  large  number  of  incandescent  lamps  and 
furnishing  renewals,  running  them  above  the  rated  voltage 
means  a  large  increase  in  the  lamp  renewal  account,  both  for 
material  and  labor.  Run  the  lamps  as  near  their  rated  voltage 
as  possible,  and  the  lamp  renewal  account  will  be  a  minimum. 
Good  regulation  on  the  circuits  goes  a  long  way  towards  keep- 
ing this  account  down.    A  dailv  rise  in  voltage  from  three  to 


four  per  cent,  above  normal  for  a  short  time  will  reduce  the  life 
of  a  lamp  of  good  economy  about  one  half. 

Plates  6  and  7,  with  their  tables,  give  the  results  of  tests  on 
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two  very  well  known  makes  of  lamps,  when  the  lamps  are  run  at 
a  voltage  ten  per  cent,  higher  than  their  rated  voltage. 

Curves  8  and  9,  with  their  accompanying  tables,  give  the 
results  of  life  tests  on  the  same  makes  of  lamps  when  running  at 
their  rated  voltages.  Plates  6  and  8  are  for  the  same  make  of 
lamp.  Plates  7  and  9  are  for  the  same  make  of  lamp,  but  of  a 
different  make  from  the  lamp,  the  curves  for  which  are  given  on 


Plates  6  and  8.  The  results  of  these  tests  are  of  especial  value 
to  electric  lighting  stations  from  the  fact  that  throughout  the 
test  the  conditions  under  which  the  lamps  were  run  were  made 
to  conform  to  the  conditions  imposed  upon  lamps  in  commercial 
service.  It  has  been  determined  that  lamps  which  have  been 
made  by  identically  the  same  process  differ  in  lots.    It  has  been 
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observed  that  lamps  received  from  the  same  factory  do  not  aver- 
age the  same  candle  power  and  efficiency  for  different  invoices, 
that  is,  lamps  received  in  one  invoice  are  generally  quite  uniform 
throughout  that  lot,  but  they  vary  considerably  from  lamps 
received  at  other  times.    From  this  it  will  appear  that  to  derive 


full  benefit  from  using  efficient  lamps  it  is  necessary  to  test  the 
lamps  and  ascertain  that  they  come  within  the  limits  of  efficiency 
which  have  been  decided  to  be  the  most  economical  for  the  local 
conditions.  To  determine  what  lamp  is  best  suited  for  any 
electric  lighting  station,  it  is  necessary  to  know  the  cost  of  pro- 
ducing current  per  lamp  hour,  and  having  established  this  for 
any  special  make  of  lamp,  the  following  formula  will  permit  of 
a  comparison  of  different  makes  of  lamps  and  the  determination 
of  the  best  lamp  for  the  conditions  under  which  they  are  to  run. 
In  considering  the  cost  of  production  per  lamp  hour  in  connec- 
tion with  the  lamp  question,  the  cost  of  service  maybe  divided 
into  three  parts  : 

A.  That  portion  of  the  service  per  lamp  hour  that  is  practi- 
cally not  affected  by  the  average  efficiency  and  life  of  the  lamps 
and  such  portion  of  the  maintenance,  operating  and  general 
expenses,  as  is  practically  not  increased  by  increasing  the  cur- 
rent consumption  per  lamp  hour. 

B.  The  cost  per  lamp  hour,  coalj  water,  interest  and  deprecia- 
tion on  the  lines,  dynamos,  engines,  etc.,  and  such  part  of  the 
expense  of  the  service  as  increases  proportionately  to  the  amount 
of  current  served  per  lamp  hour  and  as  the  maximum  station 
output. 

C.  The  cost  of  the  lamp  per  lamp  hour,  and  the  expenses  per 
lamp  hour  for  replacing  exhausted  lamps.  This  is  equal  to  the 
cost  of  one  lamp,  plus  the  cost  of  exchanging  one  exhausted 
lamp,  divided  by  the  average  life  of  the  lamp. 

Under  the  first  division  (A)  should  be  included  the  cost  of 
fuses,  meters,  transformers  erected,  and  secondary  connections, 
line  construction,  maintenance,  etc.,  and  such  proportion  of  the 
operating  and  general  expenses  as  is  not  increased  by  increasing 
the  current  consumption  per  lamp  hour. 

Under  (B)  should  be  included  that  portion  of  the  cost  of  ser- 
vice per  lamp  hour  exclusive  of  lamp  renewals  that  increases 
proportionately  to  the  current  consumed  per  lamp  hour. 

These  divisions  of  cost  should  be  so  made  that  the  sum  of 
A,  B  and  C,  will  represent  the  total  cost  of  service  per  lamp  hour, 
the  values  of  A,  B  and  C  representing  the  above  divisions  of  cost 
having  once  been  established  for  a  lamp  of  any  given  efficiency  and 
average  life  for  any  particular  lighting  station  the  cost  of  service 
per  lamp  hour  for  this  same  station  with  any  other  lamp  which 
has  a  current  consumption  different  from  the  current  consump- 
tion of  the  first  lamp,  and  having  an.  average  life  of  "  Y  "  hours, 
would  be  A  -I-  XB  -t-  C"  =  the  cost  of  service  per  lamp  hour, 
"  X  "  representing  the  proportion  between  the  current  consump- 
tion of  the  lamps  being  compared,  and  "  C' "  being  the  cost  of 
one  of  the  new  lamps,  plus  the  cost  of  replacing  one  exhausted 
lamp,  divided  by  "  Y,"  the  average  hours  of  life  of  the  new  lamp. 

This  formula  applies  tor  comparing  the  cost  of  producing  light 
with  lamps  having  different  costs,  efficiency,  and  average  lamp 
life,  when  they  are  to  be  burned  in  the  same  plant  and  under  the 
same  conditions  of  average  lamp  hours  burned  per  lamp  installed, 
and  the  same  maximum  number  of  lamps  burning  for  a  given 
number  of  lamps  wired.  Value  (B)  in  this  formula  includes  the 
coal  consumption  and  the  materials  which  practically  vary  pro- 
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portionately  to  the  watt  hours  output  required  for  providing  Location  No  

the  light.    It  also  includes  the  interest  and  depreciation  on  the  And   St  

plant  which  must  be  enlarged  when  the  lamps  consume  arge  Opp 

amounts    of  current,  because  the  generatmg  and  supplying  1^^-^^^,^  pa\e  

capacity  of  the  plant  must  be  proportionate  to  the  maximuni  ^.^^ 

output  called  for  bv  the  lamps.    In  many  plants  the  interest  and  Kind  of  Pole  For  ^-^^  Lamp. 

depreciation  account  will  form  quite  a  considerable  portion  of  the 

factor  B,  and  as  a  large  value  to  the  factor  "  B  "  makes  a  show-  Condition  of  Pole  

ing  against  the  high  consumption  of  current  per  candle  power 
hour  very  bad,  it  would  appear  that  any  lamps  installed  that  did 
not  burn  at  the  time  of  maximum  current  output  from  the  1st  Arm. 
station  could  be  economically  used  of  a  poorer  efficiency  with 
longer  lile  than  lamps  which  do  burn  at  lime  of  maximum  out- 
put, because  any  additional  demand  for  current  on  a  plant  that 
is  not  a  call  for  current  at  the  time  of  maximum  output,  does  not 
require  an  increase  of  plant  capacity.  In  estimating  the  best 
efficiency  per  candle  power  hour,  or  per  lamp  hour,  for  these 
lamps  that  do  not  burn  at  the  time  of  maximum  output,  the  cost 
of  interest  and  depreciation  entering  into  the  factor  "B"  in  the 
formula  (in  fact  all  the  costs  that  increase  proportionately  as  the 
size  of  the  plant  required  to  serve  the  lights  wired)  should  be 
excluded  from  the  factor  "  B."  The  result  is  that  lamps  that  do  5th 
not  burn  at  the  time  of  ma.ximum  output  can  be  econominally 
used  of  considerably  lower  efficiency  than  lamps  that  do  burn  at  „  , 
that  time. 

The  outhne  of  the  reconstruction  contained  in  this  paper  and  ^ 
the  statement  of  the  results  so  far  obtained  are  tor  an  electric  7th 
lighting  station  serving  60,000  incandescent  lamps.  Another 
much  smaller  electric  lighting  station  has  had  its  transformer  ^^^^  „  . 
system  rearranged,  within  the  past  year,  upon  the  same  plans 
outlined  for  the  station  serving  60,000  lamps.     This  smaller 
station  had,  and  still  has,  a  capacity  of  two  500  light  dynamos,  gth  '   ....  ' 
serving  2,joo  lights  wired.     At  the  time  of  heavy  load,  the 
statioii  was  loaded  beyond  a  safe  limit.    Apart  from  this  the 
demand  for  an  increase  in  the  number  of  lights  wired  could  not  .oth  .... 
be  met.    An  increase  in  the  boiler,  engine  and  dynamo  capacity 
appeared,  to  some,  the  only  way  to  meet  the  requirements  ;  ^^^^^^^^^^^^ 
however,  this  was  unnecessary  as  the  transformer  system  was 
rearranged,  and  thereby  ample  capacity  to  meet  the  immediate 
demands  was  furnished.    Prior  to  this  rearrangement  there  were  Arc  Lamps. . . 
79  transformers  on  the  lines,  having  a  leakage  of  about  twenty 
amperes.    The  79  old  were  replaced  by  42  modern  transformers, 
having  a  leakage  of  less  than  four  amperes.    By  this  rearrange- 
ment and  the  substitution  of  modern  for  the  old  transformers, 
a  reduction  in  load  was  obtained  of  sixteen  amperes  which  per- 
mits of  the  station  not  only  carrying  safely,  with  the  same 
station  equipment,  what  was   formerly  an  overload,  but  also 
permits  of  an  increase  in  the  earning  power  of  the  plant  of 
approximately  one  thousand  16  candle  power  lamps. 
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Table  C. 


Located  by 


Hours  Burned.^ 

No.  of  Lamps 
Broken 

Average  Cur-  1 
rent  per  Lamp. 

Average  Candle 
Power  per 
Lamp 

Per  Cent  of 
Candle  Power. 

Watts  per 
Candle. 

Total  Lamp 
Hrs.  Burned. 

Lamp  Hrs.  Burn- 
ed per  Lamp 
Installed. 

!  Average  Voltage 
j       on  Lamps. 

0 
100 
300 
600 
1000 
1700 

0 
0 
3 
6 
16 
18 

1 .04 
■99 
1.048 
1.05 
1. 14 
I.34 

16. 1 
16. G 
15 

12.6 
11 
9-5 

100. 
103. 

93-2 
78.3 
68.4 
59.1 

3.21 
2.9'-i 
3-49 
4.17 
5.18 
7.05 

2000 

5767 
10374 
13331-8 
14843  8 

100 

288.4 

518.7 

666.6 

742.2 

50.94 

51-3 

52.2 

52- 
5. .8 

100 

200 

3-0 

400 

500 

600 
8no 
900 
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THE  OUTLOOK  FOR  THE  ELECTRIC  RAILWAY. 

By  F.  C.  Armstrong. 
It  is  a  significant  evidence  of  the  confident  spirit  with  which  we  have 
learned  to  regard  the  sure  and  rapid  progress  of  inodern  electrical  inven- 
tion that  we  accept  to-day  without  comment  and  as  an  established  prac- 
tice what  was  but  yesterday  a  matter  of  tentative  and  doubtful  experi- 
ment. This  rapidity  of  achievement  has  characterized  the  development 
of  the  electric  railway,  in  common  with  the  other  great  departments  of 
electrical  industry,  and  has  already  been  productive  of  results  of  which 
we  can  scarcely  as  yet  appreciate  the  economic  and  social  importance. 

Up  to  within  the  past  year,  however,  the  application  of  electric 
motive  power  for  railway  purposes  has  been  practically  limited  to  the 
improvement,  amounting  to  a  revolution,  of  the  street  railway  proper, 
and  an  extension  of  its  field  as  the  suburban  railway.  The  work  in  this 
direction,  though  difficult  in  detail,  is  necessarily  liinited  in  range,  and 
at  the  present  moment  may  be  said  to  have  reached  a  stage  approaching 
finality.  The  street  railway  motor  of  to-day  may  be  considered,  in 
view  of  the  conditions  under  which  it  operates — limited  space,  exposed 
position,  light  weight  and  severe  service,  as  a  highly  efficient  and  satis- 
factory machine.  The  controlling  apparatus  has  been  developed  to  an 
equally  high  degree  of  perfection,  ensuring  in  the  best  types  a  maximum 
economy  of  current,  and  reduction  of  strain  on  the  motors  under  varying 
conditions  of  operation,  and  even  adding  to  its  normal  function  the 
duties  of  an  electric  brake.  In  the  power  house,  the  substitution  for 
the  small  belt-driven  generator,  of  the  large,  compact,  slow-speed  direct- 
connected  unit,  with  its  steel  frame  and  iron-clad  armature,  leaves  little 
room  for  improvement  in  the  way  of  higher  efficiency,  closer  regulation 
or  greater  durability.  Improvements  in  design  and  material  have  done 
much  to  remedy  the  unsightliness  and  unreliability  of  the  devices  used  in 
overhead  construction  and  the  standard  pressure  of  500  to  600  volts  is 
found,  even  for  suburban  extensions  of  considerable  length,  to  be  com- 
mensurate with  a  reasonable  copper  economy.  From  a  financial  point 
of  view  the  position  of  the  electric  street  railway  is  equally  assured  and 
satisfactory.  No  field  for  legitimate  investment  is  now  more  favorably 
considered  than  that  offered  by  the  securities  of  a  well-managed  and 
well-equipped  electric  railway  in  a  city  or  town  of  any  size  suitable  to 
its  capitalization.  As  evidence  of  the  financial  importance  to  which  the 
electric  street  railway  interests  in  Canada  have  attained,  may  be  cited 
the  fact  that  there  are  at  present  in  operation,  or  being  constructed  in 
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the  Dominion,  36  electric  street  railways,  having  a  total  mileage  of 
close  upon  600  miks,  using  750  motor  cars,  with  a  total  generating 
capacity  of  19,500  kilowatts,  anil  representing  an  actual  investment  in 
rouiid  figures  of  over  twenty  millions  of  dollars. 

At  this  point,  and  at  a  meeting  held  in  the  city  ot  Toronto,  it  is 
peculiarly  fitting  by  way  of  contrast  and  as  epitomizing  the  development 
of  less  than  one  decade,  to  quote  from  a  catalogue  issued  nine  years  ago, 
in  1887,  bearing  the  title  "The  Van  Depoele  System  of  Electric  Rail- 
ways," in  which  under  the  heading  "  Facts  about  running  the  Toronto 
Electric  Railway  in  1885,"  we  find  the  following  : 

"  Plant  consisted  of  one  engine,  automatic,  10  x  16  cylinder,  150  revo- 
lutions per  minute  ;  one  electric  generator,  forty  horse-power  ;  one  elec- 
tric motor,  thirty  five  horse-power  ;  one  motor  car,  weight  six  tons  ; 
three  passenger  cars,  each  two  tons.  Average  number  of  passengers 
carried,  eighty-three  per  car  ;  estimated  weiglit  of  passengers  per  train, 
16  tons;  total  weight  of  train,  11  tons  ;  length  of  track,  one  mile  (with 
one  grade  of  six  per  cent.)  ;  average  speed,  30  miles  per  hour ;  passen- 
gers carried  in  5  days,  50,000  ;  average  consumption  of  coal  per  day  of 
ten  hours,  1200  lbs. ;  distance  travelled  in  ten  hours,  including  stoppmg 
to  take  on  passengeis,  200  miles." 

The  generator  in  the  case,  it  may  be  added,  was  a  40-light  arc  ma- 
chine, having,  it  is  stated,  "an  electromotive  force  of  1300  volts,  and 
an  intensity  of  current  of  about  18  amperes,"  and  the  single  motor, 
belted  to  the  axle,  was  a  35-light  machine  of  similar  type.  In  the  same 
catalogue  we  find  a  description  of  each  of  the  Van  Depoele  roads  in 
operation  at  the  date  of  its  issue.  The  list  is  a  short  one — Montgomery, 
Alabama,  miles ;  Detroit,  Mich.,  i)(  miles;  Windsor,  Ont.,  2 
miles ;  Appleton,  Wisconsin,  4^  miles ;  Port  Huron,  Michigan,  3 
miles,  and  Scranton,  Pennsylvania,  2  miles  ;  a  total  of  14^  miles.  It 
is  amusing  to  note  following  this  modest  list  of  roads  installed,  the  bold 
challenge  that  "  As  the  matter  now  stands  we  have  more  miles  of  elec- 
tric railway  now  in  successful  operation  than  all  the  other  electric  rail- 
ways in  the  world  combined." 

Coming  now  to  a  consideration  of  the  subject  of  this  paper,  it  is  not 
unreasonable  to  augur  from  the  success  of  the  electric  railway  in  the 
past,  an  outlook  for  the  future  equally  brilliant  and  promising.  We 
may  leave  out  of  consideration  the  work  which  still  remains  to  be  done 
in  affording  rapid  transit  for  the  cities  and  towns  which  are  as  yet  either 
working  without  street  railways  altogether,  or  in  which  the  existing 
systems  are  still  operated  as  horse  or  cable  roads.  The  liorse  as  a  pro- 
pulsive agent  for  the  street  car,  is  steadily  pu  suing  his  course  to  his  des- 
tined place  in  the  museum,  while  the  cable,  in  spite  of  the  tremendous 
inertia  of  invested  capital,  is,  except  in  the  most  congested  1^  ortioiis  of 
the  larger  cities,  rapidly  giving  way  before  the  greater  economy  of  elec- 
trical operation.  The  recent  electrical  equipment  of  the  extensive  Pitts- 
burg cable  systems,  involving  the  abandonment  of  an  investment  of 
many  millions  of  dollars,  may  be  instanced  in  this  connection. 

The  field  for  future  development  in  electric  traction  lies  in  two  dis- 
tinct directions  :  in  the  first  place,  in  the  equipment  and  operation  of 
that  recent  but  now  most  important  factor  in  transportation — the  light 
or  secondary  railway,  which  will  in  time  take  form  as  a  network  of 
feeders  and  channels  of  distribution  for  the  large  centres  of  population 
and  the  great  trunk  railways  ;  in  the  second  place  as  the  successor  of  the 
steam  locomotive  in  the  operation  of  the  trunk  systems  themselve-. 

It  is  in  the  first  direction  in  which  alrtady  some  development  has 
taken  place  that  we  may  expect  the  most  substantial  immediate  progress. 
The  possibilities  of  the  light  railway  have  of  late  been  the  sulject  of 
anx'ous  and  careful  scrutiny  on  the  part  of  political  economists  in  Eng 
land  and  on  the  continent  generally,  as  a  possible  relief  for  the  present 
acute  and  world-wide  agricultural  depression.  Without  going  into  the 
social  or  economic  phases  of  the  question  it  seems  undoubted  that  from 
all  the  large  centres  of  population  and  production  we  may  expect  to  see 
systems  of  light  railway  lines  radiating  to  the  limits  ol  their  spheres  of 
commercial  influence  and  affording  at  a  minimum  of  cost  an  a  lequate 
means  for  transportation  and  interchange  of  the  products  of  the  farm  on 
the  one  hand,  and  of  the  factory  on  the  oth  r. 

For  such  a  system  requiring  a  frequent  and  flexible  but  not  a  heavy  oi 
high  speed  service  no  enormous  investment  of  capital  would  be  required. 
The  use  of  the  public  highway  would  save  the  otherwise  heavy  outlay 
for  right  of  way,  and  its  grade  could,  for  the  mosi  part,  be  conformed 
to.  The  track  and  roadbed,  even  with  rails  heavy  enough  for  standard 
freight  cars,  can,  it  has  been  shown,  be  laid  for  little  more  than  the  cost 
per  mile  of  a  first-class  macadamized  roadway.  The  depreciation 
charges,  under  normal  conditions,  would  be  certainly  no  greater,  and 
the  cost  of  equipment  and  operation  with  electric  power,  even  with  the 
transmission  limit  of  our  five  hundred  volt  direct  current  apparatus,  such 
as  to  render  practicable  the  working  of  such  systems  over  a  considerable 
range.  We  have  in  Canada  several  examples  of  this  class  of  railway,  as 
yet  on  a  limited  scale,  but  in  each  case  alTording  facilities  for  transporta- 
tion, both  of  passengers  and  light  freight,  recognized  as  being  of  the 
utmost  value  to  the  public.  Each  of  these  roads  are,  it  is  encouraging 
to  note,  yielding  a  fair  return  for  the  money  invested.  In  the  same  way 
the  branch  lines  and  feeders  of  the  trunk  railways,  which  are  now  oper- 
ated in  many  cases  at  a  loss,  mainly  by  reason  of  the  inadtquate  service 
to  which  they  are  limited  by  the  use  of  the  steam  locomotive,  would,  if 
electiically  equipped  for  a  light  and  frequent  service,  become  a  produc- 
tive part  of  the  system  to  which  they  stand  at  present  in  the  relation  of 
a  necessary  evil. 

It  seems,  therefore,  reasonably  clear  that  in  the  development  of  the 
system  of  secondary  railways  which  are  comii^  into  being  as  the  result 
of  a  pressing  economic  necessity,  the  electric  motor  is  to  find  a  new  and 
widely  extended  field  of  usefulness.  The  great  desideratum  at  present 
for  this  work  is  a  successful  alternating  railway  motor  which,  it  is  safe 
to  anticipate,  will  be  added  to  the  list  of  standard  equipment  in  the 
very  ne?r  future.  Under  present  conditions,  while  the  use  of  the 
booster  or  of  polyphase  transmission  apparatus  with  rotary  transformers 
has  made  commercially  possible  the  supply  of  current  for  distances  up  to 
twenty  miles',  or  even  more,  from  the  powerhouse,  their  availability  has 
been  lessened  by  the  drawback  of  excessive  loss  in  the  one  case  and  of 
great  cost  in  the  other. 

Before  leaving  this  part  of  the  subject,  however,  it  would  be  as  well 
to  point  out,  in  view  of  the  alacrity  with  which  the  possibilities  which 
we  have  been  discussing  are  being  taken  up  as  a  new  and  promising 


field  for  the  exercise  of  their  peculiar  abilities  Ijy  the  versatile  and 
talented  class  of  gentlemen  known  as  promoters,  that  there  is  no  reason 
to  suppose  that  such  a  wholesale  programme  of  light  railway  construc- 
tion and  conversion  of  existing  steam  branches  would  be  an  immediately 
profitable  or  possible  undertaking.  In  many  cases  the  gains  made  will 
lie  in  the  form  of  a  general  public  benefit  rather  than  a  concrete  return 
in  dividends  for  the  money  invested.  The  smaller  and  more  profitable 
openings  for  the  construction  o(  these  lines  will  afford  a  field  for  private 
enterprise,  hut  any  comprehensive  scheme  will  undoubtedly  demand  in 
the  form  of  governmental  aid,  the  support  of  the  public,  who  will  be  its 
main  beneficiaries. 

We  may  now  consider  briefly  the  position  likely  to  be  attained  l;y  the 
electric  motor  as  a  successor  to  the  steam  locomotive  in  the  operation  of 
llie  great  trunk  lines.  Here  the  conditions  differ  materially  from  those 
which  have  led  in  so  short  a  time  to  a  practically  comjilete  possession  of 
the  field  of  street  railway  traction,  and  which  seem  likely  to  produce 
similar  results  in  the  case  of  the  secondary  railways.  It  must  be  con- 
ceded that  no  opening  or  necessity  exists  for  the  construction  of  new 
trunk  lines  operated  electrically  in  competition  with  existing  steam 
roads.  The  eventual  triumph  of  electricity  over  steam,  for  heavy  loco- 
motive purposes  will  come  in  due  course  as  a  result  of  the  establishment 
of  its  superiority  for  the  service,  but  its  general  adoption  will  be  delayed 
beyond  that  point  by  a  natural  reluctance  to  wipe  out  the  capital  repre- 
sented by  existing  equipment.  It  mubt  be  recognized  that  the  evolution 
which  attends  all  branches  of  mechanical  development  has  produced  in 
the  steam  locomotive  of  to-day  a  type  admirably  adapted  to  the  work 
which  if  has  so  far  been  called  on  to  perform.  It  is  in  the  continual 
demand  on  the  pan  of  the  public,  for  higher  and  higher  speeds  between 
terminal  points,  and  the  still  more  imperative  necessity  in  the  face  of 
keen  competition  and  lowering  rates  for  a  reduction  of  operating 
expenses  to  the  minimum  point,  that  we  may  expect  to  find  ultimately 
the  most  favorable  contributing  cause  foi  the  general  adoption  of  electric 
motive  power  on  the  trunk  systems.  The  direct  rotary  action  of  ihe  elec- 
tric motor  and  the  practical  limitation  of  its  power  only  by  the  capacity 
of  the  stationary  source  of  supply  entail  the  possibility  of  an  increase  in 
rates  of  speed  up  to  the  highest  point  at  which  a  perfectly  constructed 
roadbed  without  grades  and  curves  will  hold  a  car  on  the  track.  A 
recent  study  of  the  operation  of  the  Pennsylvania  Railway  would  seem 
to  show  that  such  savings  in  fuel,  labor  and  maintenance  accounts  would 
follow  its  re-equipment  for  electric  traction  as  to  make  it  commercially 
desirable,  even  under  present  conditions. 

It  is  no  extravagant  prediction  to  say  that  members  of  this  Association 
who  witnessed,  in  1885  and  '86,  at  the  Toronto  Exhibition,  the  modest 
beginnings  of  electric  traction  in  Canada  will  see  it  supersede"  the  steam 
locomotive  in  the  operation  of  the  Canadian  Pacific  and  Grand  Trunk 
Railway  systems. 


SPARKS. 

The  employees  of  the  Toronto  Street  Railway  Company  held 
their  annual  pic-nic  a  fortnight  ago. 

Messrs.  Folger  Bros.,  of  Kingston,  Ont.,  will  probably  make  a 
bid  for  the  Watertown  electric  railway,  which  is  now  in  the  hands 
of  a  receiver. 

The  ^tna  Boiler  Company,  of  Toronto,  Ont.,  is  applying  for  a 
charter  of  incorporation.  The  capital  stock  is  $20,000,  the 
objects  of  the  company  being  to  manufacture  the  ^tna  safety 
water  tube  boiler. 

The  Hamilton  Radial  Railway  Company  have  closed  a  contract 
with  an  American  firm  to  fit  a  number  of  cars  with  a  patent  air- 
brake that  will  stop  a  car  going  at  full  speed  in  one  car  length 
without  injuring  the  mechanism. 

The  Canadian  Telephone  Company,  with  a  capital  stock  of 
$10,000,  and  headquarters  at  Sawyerville,  Que.,  is  applying  to  be 
incorporated  for  the  construction  and  working  of  a  telephone 
syst-em  in  the  county  of  Compton  and  other  counties  in  the  Prov- 
ince of  Quebec. 

The  large  fly-wheel  of  the  engine  in  the  H.,  G.  &  B.  power- 
house at  Stoney  Creek  burst  recently,  a  piece  of  the  wheel  going 
through  the  roof,  and  another  portion  smashing  through  the  floor. 
Besides  the  damage  to  the  wheel  and  the  building,  the  switch- 
board was  injured.  Power  was  obtained  from  the  Street  Rail- 
way Company  until  the  H.,  G.  &  B.  Company  got  another  engine 
running.    About  $3,500  damage  was  done. 

Compared  with  other  large  towns,  London  is  easily  at  the  head 
for  the  magnitude  of  its  electrical  supply.  Paris,  for  instance,  has 
only  an  equivalent  of  about  500,000  eight-candle  power  lamps,  as 
compared  with  the  1,200,000  lamps  in  London,  as  stated  above. 
Manchester  and  Liverpool  have,  respectively,  about  92,000  and 
54,000  ;  Glasgow,  70,000  ;  Edinburgh,  43,000  ;  Dublin,  16,000, 
and  Cardiff,  9,000.  Of  the  total  capital  expended  in  the  whole  of 
the  United  Kingdom  for  supplying  electricity,  London  has  spent 
more  than  one-half. 

The  new  power  house  of  the  Trenton  Electric  Company  at 
Trenton,  Ont.,  was  formally  opened  a  fortnight  ago.  The  build- 
ing is  a  large  and  substantial  one,  erected  on  the  Trent  river  a 
short  distance  east  of  the  G.T.R.  station.  The  roof  and  sides  are 
covered  with  iron  sheeting.  The  water  wheels  consist  of  two  150 
h.p.  vertical  turbines,  manufactured  by  the  Wm.  Hamilton  Co.,  of 
Peterboro.  They  are  geared  directly  to  a  large  6  in.  line  shaft 
which  runs  the  whole  length  of  the  building.  A  convenient 
arrangement  is  made  by  providing  each  of  these  wheels  with  a 
friction  clutch,  whereby  each  may  be  used  independently  of  the 
other.  The  two  large  generators  are  200  h.p.  each,  bolted  direct 
to  two  pulleys  on  the  line  shaft  8  ft.  in  diameter.  The  switch- 
board, 6xj}4  ft.  in  diameter,  consists  of  three  polished  panels  of 
white  marbli'-,  on  which  are  mounted  the  various  instruments, 
switches,  regulators,  etc.,  necessary  for  the  controlling  of  such  a 
largo  pi  .int. 
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SPARKS. 

W.  H.  Train,  of  Bunk's  Falls,  lias  recently  ordered  a  500  light 
increase  to  his  direct  current  incandescent  plant  from  the  Cana- 
dian General  Electric  Co. 

The  capital  stock  of  the  Lachine  Rapids  Hydraulic  Co.  has 
been  increased  to  $2,000,000.  The  new  stock  has  all  been  taken 
up  by  the  present  shareholders  of  the  company. 

Thos.  Andrews,  of  Thornbury,  is  installing-  a  five  hundred  light 
alternating-  plant  to  furnish  incandescent  lighting  in  Thornbury 
and  also  in  Clarksburg,  distant  about  one  mile.  The  Canadian 
General  Electric  Co.  are  supplying  the  apparatus. 

The  Trenton  Electric  Power  Company  has  been  given  the  con- 
tract for  lighting  the  city.  The  franchise  extends  for  twenty 
years,  and  gives  them  the  right  to  erect  poles  on  the  city  streets 
for  the  purpose  of  supplying  light,  power  and  heat. 

Jas.  Playfair,  of  Midland,  has  closed  a  contract  with  the  Cana- 
dian General  Electric  Co.  for  a.  plant  to  be  installed  on  the  steam 
barge  "  Hall.  "  Both  arc  and  incandescent  lights  will  be  used  ; 
the  former  for  lighting  the  docks  at  which  the  steamer  is  loading. 

D.  Knechtel,  of  Hanover,  is  extending  his  monocyclic  circuit  to 
Carlsruhe,  a  distance  of  three  and  a  half  miles,  and  to  Neustadt, 
a  distance  of  7^  miles  from  the  power  house.  This  extension  is 
an  interesting  evidence  of  the  range  over  which  current  may  be 
profitably  distributed  from  a  modern  alternating  system. 

The  report  of  the  General  Electric  Company  of  New  York  for 


the  fiscal  year  ending  January  31st  last,  shows  the  business  secured 
to  have  been  less  than  10  per  cent,  greater  in  value  of  sales  than 
for  the  year  previous.  The  gross  earnings  were  $13,515,667  and 
the  gross  expenditure  $1 1 ,910,240.  The  deficit  increased  $877,645. 
The  net  loss  of  liquidation,  now  charged  to  the  $2,000,000 
special  allowance  after  January  31,  1895,  was  $530,152.  The 
company  has  no  notes  payable  outstanding,  nor  is  any  paper 
bearing  the  company's  endorsement  under  discount.  The  report 
recites  the  fact  of  the  contract  that  has  been  concluded  with  the 
Westinghouse  Electric  and  Manufacturing  Company.  The  foreign 
business  of  the  company  has  shown  a  gratifying  increase. 

The  Niagara  Falls  Electric  Light  &  Power  Co.  are  making 
extensive  additions  and  changes  in  their  plant,  involving  an 
expenditure  of  over  $25,000.  A  handsome  new  power  house 
of  pressed  brick  is  in  course  of  erection  in  a  central  locality  where 
an  ample  supply  of  water  can  be  obtained  for  condensing.  The 
steam  plant  will  consist  of  two  200  horse-power  compound  con- 
densing Wheelock  engines.  For  the  incandescent  service  an 
order  was  given  to  the  Canadian  General  Electric  Co.  for  two 
120  kilowatt  single-phase  alternators.  In  case  a  demand  for 
power  arises,  it  is  intended  to  install  a  500  volt  direct  current 
power  generator.  The  switchboard  is  to  be  of  white  marble,  and 
the  instruments  and  their  arrangements  are  of  the  most  modern  de- 
sign. A  system  of  three  wire  secondary  mains  is  being  installed 
for  distribution  through  the  central  part  of  the  town.  The  work 
is  being  carried  on  under  the  supervision  of  Mr.  Geo.  Foster,  the 
superintendent  of  the  company. 
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SPARKS. 

The  Imperial  Electric  Light  Company,  Monlreal,  has  heen  in- 
corporated. 

The  city  council  of  Toronto  is  advertising  for  lenders  for  the 
privilege  of  operating  a  telei)Iionc  system  for  a  term  of  five  years. 

The  Hamilton  Radial  Electric  Railway  Company  expects  to 
have  the  line  to  the  Beach  in  operation  by  July  15.  The  power 
house  is  ready  for  the  dynamos. 

It  is  understood  that  the  authorities  of  Montreal  have  under 
consideration  a  scheme  for  the  conveyance  of  prisoners  to  and 
from  the  jail  by  means  of  a  trolley  car. 

The  annual  meeting  of  the  Nova  Scotia  Telephone  Compan}' 
was  held  in  Halifax  early  in  June.  Gratifying  reports  were  pre- 
sented by  the  manager  and  directors.  The  board  of  directors 
were  re-elected  by  unanimous  vote. 

The  imperial  government  is  building  a  powerful  electric  light 
plant  at  Fort  Clarence,  Halifax,  entirely  concealed  from  view  and 
protected  by  earth  and  masonry.  The  object  of  the  installation  is 
to  obtain  a  revolving  search  light  of  great  power  to  control 
entrances  by  eastern  passage  and  Drake's  passage,  also  all  the 
western  entrances  north  of  York  Redoubt. 

The  annual  meeting  of  the  Kingston  Light,  Heat  and  Power 
Company  was  held  on  the  3rd  of  June.  The  following  were  elect- 
ed directors  for  the  ensuing  year:  M.  H.  Folger,  B.  W.  Folger, 
F.  A.  Folger,  F.  A.  Folger,  jr.,  R.  T.  Walkem,  W.  F.  Nickle,  I. 
A.  Breck,  J.  Minnes,  W.  McRossie.  R.  T.  Walkem,  Q.C.,  was 
chosen  president  ;  I.  A.  Breck,  vice-president,  and  F.  A.  Folger, 
managing  director. 

Messrs.  William  Mackenzie,  manager  of  the  Toronto  Street 
Railway,  and  James  Ross,  managing  director  of  the  Montreal 
Street  Railway,  have  made  an  offer  of  $2,500,000  for  the  Birming- 
ham, England,  Tramway  Company's  franchise  and  plant.  The 
directors  of  the  Birmingham  company  have  reported  in  favor  of 
the  acceptance  of  the  offer.  If  the  road  be  purchased,  the  pres- 
ent system  will  be  changed  to  electricity.  Great  Britain  is  said 
to  possess  only  about  75  miles  of  electric  road. 

Mr.  John  Peck,  manager  of  the  Reid  &  Currie  Iron  Works, 
New  Westminster,  B.  C,  has  invented  an  improvement  in  com- 
pound engines,  which  consists  in  having  but  one  valve  to  dis- 
tribute steam  to  the  two  cylinders,  and  which  does  away  with  one 
link,  one  set  of  eccentrics,  and  the  pipe  which,  in  ordinary  en- 
gines, carries  the  steam  from  the  high  pressure  to  the  low  pres- 
sure steam  box.  By  this  means,  it  is  claimed,  there  is  a  great 
saving  in  condensation,  which,  of  course,  means  a  considerable 
saving  in  fuel. 

The  case  of  the  Auer  Incandescent  Light  Manufacturing  Com- 
pany vs.  O'Brien  was  heard  before  Mr.  Justice  Burbidge  in  the 


Exchequer  Courl,  Ottawa.  In  this  case  the  Auer  Light  Company 
sue  for  an  injunction,  to  restrain  the  defendant  O'Brien  from  in- 
fiinging  patent  No.  46,946.  The  hiotion  was  by  the  plaintiff,  lor 
an  order  lo  have  defendani  produce  the  sample  of  Ihe  fluid  used 
in  manufacturing  Ihe  "hoods  "  used  in  Ihe  light.  Mr.  Ouclos,  of 
Monlreal,  in  supfiorl  of  the  moiion,  urged  lhal  his  cliiml  could  not 
go  to  trial  wilhoul  Ihe  samples.  Mr.  O'Gara,  Q.C.,  op|)osed  on 
Ihe  ground  that  supplying  samples  would  betray  his  client's 
secret  ;  judgment  reserved. 

After  investigation  into  the  circumstances  of  the  recent  Point 
Ellice  Bridge  disaster,  at  Victoria,  B.C.,  the  coroner's  jury  has 
rendered  a  verdict  holding  the  Consolidated  Railroad  directors 
responsible  for  the  lives  of  persons  killed.  The  city  council  was 
arrainged  as  guilty  of  contributory  negligence  and  the  officials  of 
the  corporation  were  absolved  of  personal  responsibility.  It  was 
found  that  the  bridge  was  safe  for  ordinary  traffic,  and  the  acci- 
dent would  not  have  occurred  but  for  the  improper  crowding  of 
the  cars  which  went  through  the  structure.  The  bridge  was 
found  not  to  have  been  constructed  according  lo  original  specifi- 
cations. 

A  basis  of  agreement  has  been  reached  between  the  City  Coun- 
cil and  the  Hamilton  Street  Railway  Company  regarding  a 
change  from  the  terms  of  the  by-law.  The  following  reductions 
on  the  company's  percentage  will  be  made  :  Up  to  $125,000  of  the 
gross  receipts,  from  6  to  5  per  cent.  ;  up  to  $150,000,  from 
6^  to  6  per  cent.  On  the  mileage  the  company  will  save  about 
$6,100  a  year.  The  company,  on  the  other  hand,  agree  lo  give 
seven  unlimited  tickets  for  25  cents,  and  nine  limited  tickets  for 
25  cents  ;  school  children's  ticketSj  ten  for  25  cents  ;  a  return  trip 
to  and  from  school,  5  cents.  The  committee  will  also  recommend 
that  the  franchise  of  the  company  be  extended  five  years,  from 
1913  to  1918.  By  the  reduction  in  the  price  of  tickets  the  com- 
pany claim  to  be  giving  to  the  public  $8,100  annually. 


The  rate  of  transmission  on  Atlantic  cables  is  eighteen  words  of 
five  letters  each  per  minute.  With  the  "duplex"  this  rate  of 
transmission  is  nearly  doubled. 

Vibration  and  Conductivity.— Signor  Murani,  in  L'Eleltri- 
cista,  describes  experiments  on  the  influences  of  vibration  on  the 
resistance  of  wires.  To  avoid  the  heating  due  to  friction,  the  vi- 
brations in  a  series  of  metallic  wires  were  induced  by  an  electro- 
magnetic tuning-fork,  wires  of  hardened  iron,  platinum,  hard  steel, 
hard  copper,  German  silver,  and  manganin  being  tested,  and  in 
no  case  was  any  variation  in  the  electric  resistance  detected  by  the 
most  delicate  methods.  It  is  consequently  concluded  that  the  re- 
sistance of  metallic  wires  is  not  altered  by  vibrations,  all  results 
to  the  contrary  obtained  by  other  observers  notwithstanding. 


Ca.na.d.ia.n.  RepresentatiTres  of  tlie 


Railway  /Apparatus — 

The  superior  splf-evident  merits  of  our  apparatus  are  acknowledged  by  novice,  practical 
man  and  expert,  and  our  apparatus  is  always  given  the  preference.  The  superiority  of  our  apparatus  has' forced 
our  largest  competitors  to  reduce  their  selling  price  5;o%  in  two  years,  and  to  manufacture  and  offer  for  sale 
details  pertaining  to  our  various  systems  because  they  are  essentials  demanded  by  the  purchaser  when  buying 
cheaper  apparatus. 

Among  the  roads  using  our  apparatus  are  the  Vancouver  &  Westminster  Tramway  Co. ;  Winnipeg  Street 
Ry.  Co.;  Sandwich,  Windsor  &  Amherstburg  St.  Ry.  Co.;  London  St.  Ry.  Co.;  Hamilton,  Grimsby  &  Beams- 
ville  Electric  Ry.  Co.;  Hamilton  St.  Ry.  Co.;  Berlin  &  Waterloo  St.  Ry.  Co.;  Gait,  Preston  &  Hespeler  St.  Ry. ; 
Toronto  Suburban  St.  Ry. ;  Oshawa  Electric  Ry. ;  Peterboro  &  Ashburnham  Ry.  Co.;  Montreal  Street  Rv.  Co.  • 
Park  &  Island  Street  Ry.  Co.,  Montreal  ;  St.  John  St.  Ry.  Co.;  Ottawa  Electric  Ry.  Co. 

Lighting  and  Power  Transmission  /Vpparatlis 

From  the  fact  that  we  manufacture  Direct-Current  Apparatus  of  the  standard  voltao-es 
and  Alternating  Apparatus,  including  Generators,  Motors  and  Transformers  for  single-phase,  two-phase  or 
three-phase  systems,  we  are  prepared  to  recommend  and  furnish  without  prejudice  that  system  which  from  our 
experience  seems  best  suited  to  the  condition  of  the  plant  under  consideration. 

In  the  development  of  polyphase  systeins  we  have  led;  others  have  followed. 

The  quality  of  our  apparatus  justifies  a  fair  margin  of  profit.  ■ 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 

Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREE.T  WEST,  - 


TORONTO,  ONT, 


BRANCH    OFFICES   AND  WARE-ROOMS 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


We  are  the  largest  manufacturers  in  the  British  Empire  of  Standard 
Electrical  Apparatus  for. 
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CANADIAN  GENERAL  ELECTRIC  GO. 

(LIMITED) 


Railway  Apparatus 

"^1^    We  invite  attention  to  the  commanding  position  the  Company  has 
attained  in  the  Electric  Railway  field. 

Our  Apparatus  is  now  in  use  on  almost,  without  exception,  every  independent  road  in  the 
Dominion,  and  the  fact  that  we  have  been  awarded  practically  all  the  contracts  placed  during  the 
past  year  for  equipment  either  for  new  or  existing  roads,  is  the  strongest  possible  testimonial 
both  as  to  the  superiority  of  the  Apparatus  itself,  and  the  fair  and  liberal  basis  on  which  the 
business  of  the  Company  is  conducted.  Amongst  the  roads  from  which  orders  for  apparatus  have 
recently  been  received  may  be  mentioned  the  followmg  : 

&  Aylmer  Electric  Ry.  Co.  Vancouver  &  Westminster  Tramway  Co. 


Moncton  Electric  Street  Railway,  Heat  &  City  and  Suburban  Street  Ry. 

Power  Co.  Guelph  Electric  Street  Ry. 

Hamilton  Radial  Electric  Ry.  Co.  Berlin  &  Waterloo  Street  Ry. 

Cornwall  Electric  Street  Ry.  Port  Dalhousie,  St.  Catharines  &  Thorold  Street 
Halifax  Electric  Tramway  Co.  Railway  Co. 

St.  John  Street  Railway  Co.  Brantford  Street  Railway  Co. 

Montreal  Street  Railway.  London  Street  Railway  Co. 

Toronto  Street  Railway.  Kingston,  Portsmouth  &  Cataraqui  Railway. 


Lig^hting^  and  Power 
Transmission  Apparatus 


'"'^■■■■'■■'""^  I n  considering  the  development  of  our  systems  of  apparatus  for 
lighting  and  power  transmission,  we  have  kept  in  view  the  important  fact,  that  varying  conditions 
of  service  require  varying  methods  to  meet  them. 

We  have  in  our  Edison  Direct  Current  Three-Wire  System,  our  500  Volt  Direct 
Current  System,  our  Single-Phase  Alternating  Current  System,  our  Monocyclic  System 

and  our  Three-PhaSO  System,  a  series  of  methods,  each  superior  to  all  others,  for  the  serx'ice 
to  which  it  is  adapted.  We  are  not  confined  to  one  system  only,  but  cover  the  whole  range  of 
Direct  Current,  Single-Phase  and  Multi- Phase  Alternating  Apparatus.  Our  interest  in  each  case, 
therefore,  lies  in  using  the  most  suitable  system,  since  we  manufacture  all  ;  not  in  twisting  the 
conditions  to  suit  one  particular  system,  however  ill-adapted  to  the  particular  case. 

Our  recent  sales  of  Lighting  and  Power  Apparatus  have  exceeded  all  previous  records  and  include  the  sale 
to  the  Lachine  Rapids  Hydraulic  and  Land  Co'y,  of  twelve  three-phase  generators,  each  of  1000  h.p-  capacity. 
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SPARKS. 

During-  1895  electric  lines  in  Europe 
increased  in  number  from  70  to  1 1 1,  with  a 
total  length  of  560  miles. 

The  shareholders  of  the  Hamilton, 
Grimsby  and  Beanisville  Railway  have 
decided  to  extend  the  line  to  Grimby,  to 
be  completed  by  ist  November  of  this 
year. 

The  Lake  Superior  Power  Company,  of 
Sault  Ste.  Marie,  Ont.,  will  go  extensively 
into  the  production  of  calcium  carbide,  the 
substance  from  which  the  new  acetylene 
gas  is  manufactured. 

Mr.  B.  B.  Osier,  Q.C.,  president  of  the 
Hamilton  &  Dundas  Railway  Company, 
has  under  consideration  the  question  of 
changing  the  road  to  an  electrrc  line.  It 
is  said  to  be  the  intention  of  the  company 
to  commence  operations  as  soon  as  Mr. 
Mackenzie  returns  from  England.  The 
estimated  cost  of  changing  the  system  is 
placed  at  $50,000. 

Mr.  Hugh  Neilson,  chief  electrician  of 
the  Bell  Telephone  Company,  was  in 
Quebec  recently  to  report  on  the  construc- 
tion of  a  telephone  line  from  Quebec  to  the 
Island  of  Orleans.  In  company  with  Mr. 
Dauphin,  local  manager  at  Quebec,  he 
examined  the  site  for  the  cable,  from 
L'Auge  Gardien  to  St.  Pierre,  and  will,  it 
is  said,  report  favorably  to  the  company. 

A  dispatch  from  New  York  dated  June 
30th  says  :  The  contract  for  the  entire 
development  of  20,000  horse  power  on  the 
Richelieu  river,  the  outlet  of  Lake  Cham- 
plain,  has  been  let  to  the  Stilwell-Bierce  & 
Smith-Vaile  Company,  of  Dayton,  Ohio, 
for  $550,000,  the  electric  machinery  not 
being  included.  This  power  is  to  be  car- 
ried to  Montreal  by  wire  and  electrically 
distributed,  the  distance  being  about 
twelve  miles.  This  is  the  second  electric 
water  power  development  in  Montreal,  the 
first  being  lor  12,000  horse-power  at  the 
Lachine  rapids,  five  miles  above  the  city, 
in  the  St.  Lawrence  river,  for  which  the 
Dayton  company  also  have  the  contract. 
The  investment  in  both  powers  will  be 
about  $3,500,000,  all  subscribed  for  by 
Montreal  capitalists. 

The  Cornwall  Electric  Street  Railway 
Company  formally  opened  their  line  on 
June  30th.  The  main  line  '  down  Pitt 
street,  the  belt  line  to  the  East  Ward,  via 
Second,  Marlboro'  and  Water  streets,  and 
the  line  down  the  front  road  to  the  St. 
Lawrence  Park  on  Gillespie's  Point,  have 
been  completed,  making  in  all  about  five 
miles  of  track.  The  line  to  the  Toronto 
Paper  Company's  mills  in  the  western 
suburbs,  Smithville,  and  the  branches  to 
the  textile  mills,  remain  yet  to  complete. 
The  plant  is  up-to-date  in  every  respect. 
The  cars,  which  are  of  the  latest  models, 
were  built  in  Deseronto,  and  the  machinery 
was  put  in  by  the  Canadian  General  Elec- 
tric Company.  The  Street  Railway  Com- 
pany have  purchased  Gillespie's  Point,  a 
short  distance  below  the  town,  and  have 
fitted  it  up  in  an  elaborate  style  as  a 
pleasure  resort,  to  be  known  as  St.  Law- 
rence Park. 


POSITION  WANTED 

A  young  man  with  six  y»ars'  experience  with  T.  H. 
Arc  and  Incandescent  machines  and  lamps,  will  be  open 
for  engagement  in  July.    Best  references.  Address, 

"Arc," 

Care  of  Canadian  Electrical  News,  Toronto. 


MOTOR  FOR  SALE 


New  25^  H.  P.,  20  Volts,  perfect  condilion.  As  we 
have  installed  new  alternating  current  machine,  we 
cannot  use  motor. 

ALLI.STON  MILLING  CO., 

Alliston,  Ont. 


CEDAR  POLES 


Telegraph,  Teleplione  and  ICIectric  Litjht 
Large  stock  to  sel  ct  from— all  lengths. 


I'olcs. 


PflGKftRD  IncanflesGGni  LaiiiDS 
PACKARD  TRANSFORMERS 

Sctieener  RecordinQ  Watt  Meters 
fiOMER  COMMUTATORS 


00000 


00000 


Packard  Hospital  for  all  kinds  of  Electrical  Repair  Work. 
Expert  Information  given  free. 

PACKARD  ELECTRIC  COMPANY 

(LIMITED) 

ST.  CATHARINES,  ONTARIO 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncoveredBoilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  finng  to  do  and  enables  j  ou 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 

EUREKA  MINERAL  WOOL  &  ASBESTOS  GO. 

124  Bay  St.,  TORONTO 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


Above  all 
Competitors 


Coal  is  money,  why  not  save  it  by 
using  the  .  .  . 

T.  J.  C.  INJECTOR 

the  most  economical  boiler  feeder 
in  the  world. 


saved  in  coal  over  any  other  make. 
Absolutely  automatic.  Easily  at- 
tached. Applicable  to  all  kinds  of 
boilers. 

NOT  EXPENSIVE 

Will  outwear  any  other  make  and  is 
simple  in  construction.  It  is  easy  to 
operate,  and  is  the  most  powerful 
feeder  in  the  world. 


Ttl6T.J.G.Inl6Gt0r 


is  the  best  because  you  cannot  pos- 
sibly go  wrong  with  it.  With  high 
or  low  steam  the  result  is  equally 
satisfactory.  It  combines  the  utmost 
simplicity  with  perfect  efficiency,  and 
any  boy  can  operate  it. 

PRICE  LIST 


No. 

Price. 

Horse  Power. 

7 

$  7  00 

4  to  8 

10 

7  00 

8  to  j6 

15 

10  50 

16  to  40 

20 

15  00 

40  to  72 

■25 

22  50 

72  to  JVO 

35 

30  00 

1 ;o  to  220 

45 

38  00 

220  to  300 

Hamilton  Brass  t%  Go. 


GE'  ROE  MARTIN, 

Kcnelon  Kails,  Ont. 


(LIMITED) 

Mf\MILTON.  ONT. 
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PyyP^l^^g    PROCURED  ON 

ELEcrnrcAL  tsvextions 
Bv  RIDOUT&  MAYBEE.  '^^-FelJph:;,;!;^''™ 

A  pamphlet  on  patents  sent  free. 

"  RiuouT  on  Patents,"  price  $3.50,  $4.00. 


KEEP  YOUR^^ 
M.W.PETRIE^ni 

OF  N  EW  &2'tl^gM^ 
OFFICES  &  *0RKS^J-1" 
Adjoining  Ne.M^_U  ni  o  K  Sif ai 

g|.EN:  FOR 

\CHINERVS 

riON,ToROHTO;CA»i 

Telephones 


.  THE 


Main  Line  and 
Warehouse  .  . 


Sold  Outright. 
. .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  : 


Jolin  Starr,  Son  &  Go. 

(LlMITEU. 

2,4,6  DUKE  ST.,  COR.  WATER,  Halifax,  N.S. 


ELECTRICAL  ENGINEERS 


No.  9  Chenaeville  St. 
MONTREAL 
Fred.  Thomson,  l.ite  chii-f  clc 
trician  of  the  Royal 
F^lectric  Co. 


Llectrical  Supplies 
of  all  Descriptions. 


Correspondence 
Solicited  


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

k.,y:il  I  -.H  ..\rcaSpe-.ially 
Dynamos  and  Motors  Repaired 


NON-ARCINQ 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Primarj'  Side  of  your  Alternating  Current.  W  e  have 
it,  and  guarantee  it  to  you  in  every  way. 

Lightning!  Lightning! 

Who  is  afraid  of  that?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered-  to  the  electrical  public.  We  are  leaders  in 
the  iTianufacturing  of  Circuit  Breakers,  either  for  Direct  or  Alternating 
Current  Systems.    Any  voltage.  Catalogue  Free. 

AUTOMATIC  CIRCUIT  BREAKER  CO.  ■  Newaygo,  Mich.,  U.S.A. 


D 


ODGE  PATENT .  . 
Split  Friction  Cut-Off 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 

Are  all  Claimb  Worthy  of  your  Investigation 


SI. 

Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 

T5" 


WRIIE  FOR  PRICES 


—  Sole  Manufacturers  in  Canada  — 

DODGE  WOOD  SPLIT  PULLEY  CO.    -   Office,  68  King  St.  W.,  TORONTO 


5^1  GOLDIE  Sz  /n^CaLLOCM  Cp 


[Limited. 


Impi'oVGd  Steam  E.ngin6s  and  Boilers 


And  the  Erection  of  same  in  the  most  Comjjlete  Style  of  Modern  Improvement 

I  i{!i[R!,ii-ifli(l  i(5i[R!,SIllll,8Hi[E  IID  811 

Fire  £i,ndL  Bvirglar*  Px>oof  Safes  and  IZsiult  Doors. 


^te^^Ta!  att^n^Ton  ^^^^^^  ^°      "Wheelock"  improved  steam  engine 

i^rsv  ^^^rj^  as  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO. 
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ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Balteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO..  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^^^jpj^Q  I^OlUtS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone 
and  Electric  Light  Supplies  .  .  . 


® 


P 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   OOODS   GUflRflNTEBD   TO   OIVE  Sf\TISFf\CTION 


MOST  PEOPLE 
WANT  — i-i 


PROTECTION  OR  FREE  TRADE 


WE  WANT  YOUR  ORDERS  FOR 


— 


Electric  Bell  Supplies  :  Mirror  Reflectors 
and  Electric  Light  Supplies  .... 


Stnue  Spnvialties  : 

Carbon,  Cijlindei'  Batteries 
Mesco  Di'y  Batteries 
Bells,  Mirror  Reflectors 


THE  BEST  GOODS 
PRICES  RIGHT 


Rooers  ElGCirlG  GoinDauy 

I  \  425  Richmond  St.,  LONDON,  ONT. 


OAK 
lANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
I'f'lf^ji/ione  47J>. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers. 


TENDERS  WANTED 


A  Weekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


I 


;canAdiancoN[tractrecord= 

TORONTO.  c 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

MTIIGHMEIII  DIRECI  !0  FANS,  BtOWERS,  CENTRlFUGIlt 
PUMFS,  STOKERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 


PHELPS  MAGHINE  GO. 


EASTMAN,  P.  Q. 


CANADIAH 


I J0  W  W  W  ^0  V 
A  0jS  0x\  0j\  0A  01 


I 


LECTMCALNEWS 


0  mm  E  I^HIgN4;llglH  JlIilimSZSB 


II 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VI.— No.  8. 


AUGUST,  1896 


PRICE  10  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO'Y 


TORONTO 


Two  Phase  op  Single  Phase  Slow-Speed  Alternating  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  Motors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 
for  Lighting,  Railways  and  Power. 

Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h.p. 

Manhattan  Enclosed  Are  Lamps— (One  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  of  solid 
carbon  j^"dia.)  „,    •■  ^  ^. 

Keystone  Incandescent  Lamps.      Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 

WAGNER  TRANSFORMERS 

NOT  THE  CHEAPEST,  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


SSTABI^ISHED  1873. 


VDLCAKIZED  FIBRE  CO. 

SOLE  MANUFACTURERS  OF  HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Bods,  Sticks  and  special  shapes  to  order.  Colors,  Bed,  mack  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 

THE  ROYAL  ELECTRIC  CO. 


MONTBEAL,  QUE. 


Western  Office,    TOBONTO,  ONT. 


STANLEY  TRANSFORMERS 

MONEY    Mf\KERS    FOR    GENTRf\L  STflTIONS 


TfiE.STf\NDflRD 
f\LL  COPY 
NONE  EQUf\L 


INCREASE 

STATION  CAPACITY 


Sf\FETY 


EFFICIENCY 
REGULf\TION 

DIMINISH 

OPERATING  EXPENSES 


We  will  Insure  these  Transformers  for  i  per  cent,  per  annum 


II. 
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E.  GflRL  BRElTttflUPT 

CONSU1.51NO 

ElectilGal  Engineer 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     i  nrpi  IM  flMT 
and  Railway  Work  f  DtnLIII,  UIII1 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all' systems 
and  general  dynamo  repairs  .  .  . 

Office,  431  Board  of  Trade  Building,  MONTREAL 


TI-RE.  PROOF 

ROCFINC 

I LLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (5 


FIRSTBROOK  BROS, 

King  St.  East,      -  TORONTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BUOCKS 

AND  GKOSS-flKMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 


J.  B.  MCLEAN  CO.,  Ltd. 

Toronto. 


PUBLISHERS 

10  Front  St.  E. 


Your  Stomacli 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Ileartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPflNS  TABULES 


Promote  Dlirestion,  Regulate  the 
Stomach,  Liver  and  Bowels,  I'urity 
the  lllood,  and  are  a  I'ositive  Cure  for 
Constipation,  Sick  Headache,  Bil- 
iousnens,  and  all  other  Diseases  arising 
from  a  disordered  condition  of  the  Liver  and 
Stomach.  They  act  Kently  yet  promptly,  and 
perfect  digestion  follows  their  use. 
Elpans  Tabules  talte  the  place  of  an  Entire 
^^^^  Medicine  Chest,  aud 
should  be  kept  for  use  In 
every  family. 


Price,  50  Cents  a  box.  At 

DruKgistH,  or  by  mall. 
REPANS  CHEMICAL  CO., 

10  Speuce  St.,  New  York. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  mm  m> 


/V\ONTR&f\U  Gf\Nf\Df\ 


mi  ID  iNsuiii  imw  mi 

Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    P.  C.  Ackerman,  Agfent,  10  Cortland  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


WANTED 


DYNAMOS  AND  MOTORS  TO  REPAIR 
Armatures  Rewound  t.  &  H.  Arc  Armatures  a  Specialty. 

Bim^^^^^HHH^^^BB      Electric  Supplies  of  all  kinds.    •   Estimates  cheerfully  given. 

Save  Agent's  Commission  by  sending  direct  to 

Geo,  E.  Matthews,  Manager.        C  LEGTRIG  REPftlR  &  GONTRftGTING  GO. 


Late  of  the  Royal  Electric  Co. 


623  Lagauchetiere  St. ,  MONTREAL. 


I 


ELEGTRIGftL  GONTRftGTORS 


•    MflNUFAGTURERS'  ftGENTS 

Tel.  4:'79.     Office:  Tl  "Yonge  St.,  XOROHTO,  Out;. 


Canadian  Agents  for  The  Eddy  Electric 
MTg.  Co.,  3f  Windsor,  Conn. 


Estimates  Furnished  for  Wiring  and  Installing  Complete 
Electric  Plants  for  Light  or  Power. 


C 


Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


Mention  the  Canadian  Electrical  News  when  Corresponding  with  Advertisers. 


Tl '  MiH '  Eiii '  n 


Has  an  outer  casing  and  requires  no  biickwork. 
Leaves  our  shop  mounted  on  skids  ready  for  use. 


IS  PORTABLE 

Q  AWrQ    CIICI  Some  tests  show  a  saving  of  30  per  cent,  over  a  common 

OMVCO   rUCL      brickset  boiler.   We  guarantee  at  least  10  per  cent. 


RoDD  EnoInGerino  Go.,  Lid  -  Wersi,  N,  S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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WESTON 


II 


GO. 


774-720  Waiiam  Street, 

NEWARK,  N.J.,  USA. 


\/\/eston  standard  portable 

Direct-Reading- 

vo ltm et e rs,  m j  ll i vo ltm et e rs, 
voltammeters,  ammeters, 

MILLIAMMETERS,  ground  detectors  and 

CIRCUIT  TESTERS, 
OHMMETERS,  portable  GALVANOMETERS 


This  FAN  MOTOR,  $16.50 


Without  Guard 
or  Ret^alator. 
ELECTRICAL  SUPPLIES 
Lamps,  Wires,  Cords,  Switches  and  Fittings  generally 

  Get  our  prices  before  buying.   

Repairs  made  quickly  and  at  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 

33,  35.  37  Adelaide  Street  West     -  TORONTO 


Our  Portable  Instruments  are  recognized  as  THE  STANDAKD  the  world  over 
Weston  Portable  Galvano-        Onr  STATION  AMMETERS  and  VOLTMETEKS  are  unsurpassed  in  point 
meter  —for  Biidge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


The  New  yn6  o!  


"NEW  AMERICAN"  TURBINES 

Heads  tHe  List 


"OR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
Steadiness  of  Motion 
Ease  of  Regulation 
Freedom  from  Trouble  of  Any  Kind 
and  is  without  a  pival  for  Electrical  Purposes 
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WHEELS  SOLD  IN  1895  WHICH  ARE 
DEVELOPING  OVER  11,000  H.  P. 


Hig-h  Class  Gearing-, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


Wm.  Kennedy  &  Sons 
■   OWEN  SOUND 


ONT. 


Canadia-n  Representatives  cf  tli.e 


II 


Railway  /Apparatus  — 

The  superior  self-evident  merits  of  our  apparatus  are  acknowledged  by  novice,  practical 
man  and  expert,  and  our  apparatus  is  always  given  the  preference.  The  superiority  of  our  apparatus  has  forced 
our  largest  competitors  to  reduce  their  selling  price  50%  in  two  years,  and  to  manufacture  and  offer  for  sale 
details  pertaining  to  our  various  systems  because  they  are  essentials  demanded  by  the  purchaser  when  buying 
cheaper  apparatus. 

Among  the  roads  using  our  apparatus  are  the  Vancouver  &  Westminster  Tramway  Co. ;  Winnipeg  Street 
Ry.  Co.;  Sandwich,  Windsor  &  Amherstburg  St.  Ry.  Co.;  London  St.  Ry.  Co.;  Hamilton,  Grimsby  &  Beams- 
ville  Electric  Ry.  Co.;  Hamilton  St.  Ry.  Co.;  Berlin  &  Waterloo  St.  Ry.  Co.;  Gait,  Preston  &  Hespeler  St.  Ry. ; 
Toronto  Suburban  St.  Ry. ;  Oshawa  Electric  Ry. ;  Peterboro  &  Ashburnham  Ry.  Co.;  Montreal  Street  Ry.  Co.; 
Park  &  Island  Street  Ry.  Co.,  Montreal  ;  St.  John  St.  Ry.  Co.;  Ottawa  Electric  Ry.  Co.';  Toronto  St.  Ry.  Co. 

Lighting  and  Power  Transmission  /VpparatUs 

From  the  fact  that  we  manufacture  Direct-Current  Apparatus  of  the  standard  voltages, 
and  Alternating  Apparatus,  including  Generators,  Motors  and  Transformers  for  single-phase,  two-phase  or 
three-phase  systems,  we  are  prepared  to  recommend  and  furnish  without  prejudice  that  system  which  from  our 
experience  seems  best  suited  to  the  condition  of  the  plant  under  consideration. 

In  the  development  of  polyphase  systems  we  have  led;  others  have  followed. 

The  quality  of  our  apparatus  justifies  a  fair  margin  of  profit. 
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Kay  Electric  Mfg.  Go. 

255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.   Telephone  1214. 


vye  are  prepared,  to  f-u.rrLisli  

Dynamos  of  any  capacity  for  any  voltage  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Iransformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


m  m 


0?  trom  1  to  600  Brake 
Horse  Power,  for  electrical 
Industrial  and  other  Dur- 


Doses. 

MANUFACTURED  BY 

Fried,  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Fartic-U-lars  on  ^application. 


Representatives  for  the 
Dominion  of  Canada. 


STEf\/V\  PUMPS 


% 


For  All  Duties 


•  ••  • 


NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Montcal 


-SOIjE,  agents  for  province,  of  QUEBEC- 


.0 


E 


C 


Street  Cars 


OUR  SPECIALTY  .  .  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PAG6ERSQN  <fc  COR  BIN  ST.  GATHARIN5S.  ONT. 

TRANSFORMERS 


FOR 


Single,  Two  and  Three-Phase  Systems,  and  Mono- 
cyclic System. 
60  and  125  Periods,  any  Voltage. 

^jlYOST  MAKERS  style  their  particular  Transformer  "the  best," 
C^l'*'  but  the  consensus  of  opinion  from  USERS  is  that  this  super- 
lative properly  belongs  to  the  Transformers  made  by 


There  are  more 

Companies 
throughout  the 
Country 
using 
'  The  Simpson' 

Transformer 
than  there  are 
those  of 
any  other 
manufacurer. 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  VI. 


AUGUST,  1896 


No.  8. 


ELECTRICAL  POWER  TRANSMISSION  TO 
HAMILTON. 

The  Cataract  Power  Company  has  been  incorporated 
at  Hamilton,  with  a  capital  stock  of  $99,000,  for  the 
purpose  of  transmitting  electric  power  from  DeCew 
Falls  to  Hamilton,  a  distance  of  32  miles.  The  pro- 
moters of  the  company  are  Hon.  J.  M.  Gibson,  James 
Dixon,  John  Moodie,  John  William  Sutherland,  John 
Patterson,  and  Edmund  Brown  Patterson,  all  of  Hamil- 
ton. DeCew  Falls  are  situated  about  two  miles  from 
St.  Catharines  and  receive  a  constant  and  unfailing  sup- 
ply of  water  from  Lake  Erie.  The  height  of  the  fall  is 
about  270  feet.  The  depth  of  water  at  the  brow  of  the 
fall  is  about  5  inches,  and  the  width  about  18  feet. 
This  comparatively  small  body  of 
water,  operating  upon  water 
wheels  from  the  height  mentioned, 
is  capable  of  generating  2,500 
horse  power.  The  only  purpose 
served  at  present  by  this  magnifi- 
cent water  power  is  the  operation 
of  a  couple  of  small  mills.  The 
Cataract  Power  Company  have 
acquired  the  sole  ownership  of  the 
water  privilege,  and  are  under- 
stood to  have  gone  very  thor- 
oughly into  the  practicability  of 
the  scheme  for  transmitting  the 
power  to  Hamilton.  No  particu- 
lars are  as  yet  obtainable  regard- 
ing the  system  or  methods  to  be 
adopted  for  transmission,  but 
the  details  are  said  to  have  been 
carefully  worked  out  and  sub- 
mitted to  Nikola  Tesla  and  other 
electrical  experts,  who  have  ap- 
proved of  them. 

The  company  have  submitted  to  the  Hamilton  Street 
Railway  Co.,  Hamilton  and  Dundas  Railway  Co., 
Hamilton,  Grimsby  and  Beamsville  Railway  Co.,  Ham- 
ilton Electric  Light  and  Power  Co.,  and  other  large 
power  users,  a  proposition  to  supply  them  with  power 
at  a  cost  very  much  below  what  they  are  paying  under 
present  conditions.  The  proposition  is  that  the  power 
shall  be  supplied  under  guarantee,  so  that  the  purchaser 
is  asked  to  assume  no  risk  whatever.  If  the  company 
succeed  in  getting  the  acceptance  of  their  proposition 
from  the  leading  power  users,  the  work  of  installing  the 
necessary  plant  will  be  at  once  proceeded  with.  The 
total  cost  of  carrying  the  enterprise  to  completion  is  es- 
timated at  nearly  a  quarter  of  a  million  dollars.  If  car- 
ried out  this  will  be  the  longest  electric  power  trans- 
mission line  in  the  Dominion,  and  one  of  the  longest  in 
the  world. 


The  further  development  of  so  important  an  enter- 
prise, and  one  which  bears  to  some  extent  the  character 
of  an  experiment,  will  be  watched  with  much  interest. 
The  recent  declaration  of  Nikola  Tesla  that  he  has 
solved  the  means  of  successfully  transmitting  electric 
power  for  commercial  purposes  to  a  distance  of  500 
miles,  augurs  well  for  the  success  of  this  and  enterprises 
of  like  character  in  the  future. 


Jl'JN.  J.  jM. 
President  Cataract  Pow' 


BARRIE  ELECTRIC  LIGHTING  PLANT. 

The  picturesque  town  of  Barrie,  situated  on  the  shores  of 
Kempenfeldt  Bay,  is  iiglited  at  night  by  two  electric  plants. 

The  steam  plant,  situated  on  Bayfield  street,  was  designed  by 
Messrs.  Kennedy,  McVittie  &  Co.,  architects.  It  acts  as  an 
auxilliary  to  the  water  plant,  which  is  situated  at  Midhurst,  six 
miles  north. 

The  switch  board  is  a  substantial 
slate  affair,  equipped  with  Brush  instru- 
ments. The  switch  board  room  is 
merely  a  platform  raised  about  ten  feet 
above  the  floor  of  the  dynamo  room. 
A  balcony  runs  around  behind  the 
board,  so  that  the  operator  can  see  all 
of  the  machines  from  above.  Stairs 
lead  down  to  the  floor  of  the  dynamo 
room,  which  is  floored  in  maple.  All 
the  machines  are  set  on  stone  founda- 
tions, and  the  fly  wheel  of  the  engine  is 
supported  on  stone  abutments. 

The  engine  is  a  Brown  tandem  com- 
pound, 180  h.  p.,  with  a  flywheel  12 
feet  in  diameter  by  24  inches  face,  driv- 
ing a  22  inch  belt  onto  a  line  of  shafting, 
35  feet  long  by  4^  inches  in  diameter. 
The  line  of  shafting  is  below  the  switch 
board  room,  and  is  on  a  level  with  the 
floor  of  the  dynamo  room,  the  pulleys 
on  it  working  in  a  pit.  Froin  the  line 
of  shafting,  a  12  inch  belt  drives  a  1000 
light  Brush  aiternator  with  exciter. 
Three  five  inch  belts  drive  three  Ball 
arc  machines  of  25  lights  each.  The 
machines  are  neat  and  clean,  and  everything  about  the  place  has 
a  spick  and  span  appearance. 

In  the  boiler  room  two  14'  by  60"  Poison  loo  h.  p.  boilers, 
fed  by  a  Chas.  Smith  feed  pump,  and  fired  by  soft  wood,  gener- 
ate the  steam  for  the  engine.  A  Poison  dependent  condenser, 
direct  connected,  with  a  capacity  of  3000  gallons  of  water  per  hour 
at  90°,  beneath  the  floor  of  the  dynamo  room.  The  brick 
chimney  is  a  substantial  structure  of  considerable  height. 

The  switch  board  room,  the  manager's  office,  and  the  cloak 
room  are  ceiled  with  bassvvood  and  the  floors  are  maple.  The 
manager's  office  is  neatly  fitted  up  and  overlooks  the  flower 
garden  and  well  kept  lawn.  On  the  switch  board  are  seven 
switches  for  incandescent  circuits.  The  bo.ird  is  fully  equipped, 
and  the  light  is  sold  principally  by  meter.  The  d>  nanio  room  is 
lighted  by  an  arc  light,  and  the  rest  of  the  building  by  incandes- 
cent lights. 

At  Midhurst  there  are  two  stations,  one  for  .ire  lighting  and  one 
for  the  alternators.  The  machines  in  these  plants  are  dupli- 
cates of  the  Barrie  plant.  A  30  foot  head  of  water  drives  the  arc 
plant,  and  a  flume  leads  down  to  the  incandescent  plant. 

The  company  is  managed  by  an  efficient  board  of  directors, 
comprising  Jas.  T.  Burton,  President;  M.  Burton,  vice-Pres. ;  S. 
A.  Sett,  Secty;  Jas.  A.  Sanford,  Supt  ;  L.  E.  P.  Pepler,  director. 


;r  Company,  Hamilton 
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BY  THE  WAY. 

Mr.  H.  E.  Edge,  a  prominent  lumberman  ot  Sydney, 
N.S.W.,  is  making  a  tour  of  Canada,  investigating  the 
merits  of  the  various  electrical  systems.  He  expresses 
surprise  at  the  number  of  water  powers.  In  Australia, 
he  says,  there  are  but  two  systems  operated  by  water 
power,  and  to  obtain  the  water  for  one  of  these  a  tunnel 
one  mile  in  length  was  constructed.  The  rivers  of  Aus- 
tralia differ  from  those  of  Canada,  in  that  they  run  for 
some  miles  and  then  disappear  for  miles.  This,  he 
says,  is  due  to  the  porous  nature  of  the  ground  in  some 
parts. 

X     X     X  X 

During  the  four  or  five  years  of  business  depression 
through  which  we  have  been  passing,  all  classes  have 
been  on  the  lookout  for  indications  of  returning  pros- 
perity. As  a  rule  they  have  seen  little  of  an  encourag- 
ing character,  while  with  some  things  have  been  going 
from  bad  to  worse.  I  met  a  man  thus  situated  recently, 
to  whom  I  propounded  the  oft-put  question:  "What 
is  the  business  outlook  ?  "  The  answer  I  received  is 
worthy  of  preservation.  Said  he,  "Two  or  three  years 
ago,  you  and  I  were  living  on  our  Faith  that  the  times 
would  improve.  Last  year  we  thought  we  could  dis- 
cern signs  of  promise  and  we  lived  on  Hope.  This 
year  I  am  living  on  Charity." 

X.     X     X  X 

The  pathway  of  the  sales  agent  of  an  electric  manu- 
facturing company  is  not  always  strewn  with  roses, 
judging  by  an  experience  which  one  of  them  related  to 
me  the  other  day.     "You  remember,"  said  he,  that  the 

city  of   was  lately  equipped  with  an  electric  street 

railway.  Well,  I  am  the  individual  who  worked  that 
enterprise  up  from  its  very  foundation,  and  failed  to  get 
either  credit  or  dollars  for  my  labor.  First  of  all  I  di- 
rected my  attention  to  the  Council,  and  after  much  ex- 
penditure of  time  and  the  breaking  of  more  than  one 
bottle  of  wine,  secured  for  the  promoters  of  the  road  a 
franchise,  which,  owing  to  local  prejudices,  they  could 
not  have  obtained  for  themselves.  I  next  prepared  plans 
and  specifications  upon  which  they  might  invite  tenders 
for  the  apparatus  and  construction.  *  Tenders  were 
called,  and  a  meeting  of  the  Council  held  to  consider 
them,  at  which  I  could  not  be  present  on  account  of 
having  to  appear  as  a  witness  in  a  suit  for  the  recovery 
of  $250  misapplied  funds.  In  my  absence  another  re- 
presentative of  our  company,  who  was  totally  unknown 
to  the  aldermen,  was  delegated  to  attend  the  meeting  ot 
the  Council  in  the  interests  of  our  tender.  The  result 
was  that  the  Council  accepted  the  tender  of  a  rival  con- 
cern, and  we  were  out  the  profits  on  a  $30,000  contract, 
plus  time,  effort  and  incidental  expenses — the  latter  of 
which  came  out  of  my  own  pocket.  When,  afterwards, 
I  ventured  to  ask  some  of  the  promoters  if  they  did  not 
think  I  was  entitled  to  a  little  more  consideration,  after 
all  I  had  done  in  getting  them  the  franchise,  etc.,  they 
frankly  admitted  that  they  had  entirely  overlooked  that 
feature  of  the  matter,  and  had  simply  voted  that  the 
lowest  tender  be  accepted,  regardless  of  everything  else. 
If  it  had  not  been  for  that  paltry  law  suit,  I  would  have 
been  certain  to  have  got  that  contract.  The  last  straw 
on  the  camel's  back  was  the  fact  that  the  law  suit  went 
against  us  also,  and  we  lost  the  whole  business."  For- 
tunately such  extraordinarily  "rough"  experiences  do 
not  strike  a  man  often,  but  when  they  do  they  hit  him 
hard. 


As  the  result  of  the  efforts  of  a  Canadian  syndicat  e 
the  antipathy  to  the  trolley  system  of  street  car  propul- 
sion in  England  bids  fair  to  be  largely  overcome.  This 
syndicate  is  composed  of  Mr.  Wm.  Mackenzie,  president 
of  the  Toronto  Street  Railway  Company,  and  Mr.  James 
Ross,  manager  of  the  Montreal  Street  Railway,  who 
have  been  negotiating  for  the  purchase  of  the  franchise 
of  the  existing  street  railway  company  of  Birmingham, 
Eng.  I  met  Mr.  Mackenzie  a  few  days  after  his  return 
from  Europe,  and  he  informed  me  that  the  deal  was 
considered  as  good  as  closed.  He  said  :  "There  is  just 
Mr.  Ross  and  myself  in  the  company  as  yet.  The  con- 
ditions of  the  purchase  are  that  we  secure  an  extension 
of  21  years  of  the  lease  of  the  road,  and  that  the  City 
Council  permit  the  use  of  the  trolley  system,  but  we 
do  not  anticipate  any  difficulty  in  that  line.  Of  course, 
the  work  of  electrifying  the  system  will  not  be  com- 
menced until  next  spring.  The  road  is  forty  miles  in 
length,  and  the  population  of  Birmingham,  I  should  say, 
about  three  times  as  large  as  Toronto."  To  the  ques- 
tion, "Is  it  your  intention  to  endeavor  to  secure  other 
franciiises  ?"  Mr.  Mackenzie  remarked  that  after  the  Bir- 
mingham system  was  in  operation,  he  thought  other 
cities  would  soon  fall  in  line.  He  hoped  eventually  to 
secure  the  adoption  of  the  trolley  system  in  London, 
where  horse  cars  and  busses  are  now  used,  and  where 
the  prejudice  against  poles  and  overhead  wires  is  very 
strong".  "About  the  best  electric  railway  in  England," 
he  said,  "  is  on  the  Isle  of  Man  ;  it  Is  eight  miles  in 
length,  double-tracked,  and  works  very  ef?iciently.  In 
the  matter  of  lighting  they  are  much  further  advanced, 
and  I  had  the  pleasure  of  visiting  an  immense  installa- 
tion at  London.  As  regards  electrical  machinery,  I  do 
not  think  they  are  quite  as  far  advanced  in  Great 
Britain,  and  it  is  just  possible  that  some  American  ma- 
chinery will  be  required  for  the  proposed  conversion  of 
the  Birmingham  road."  Mr.  Mackenzie  purposes  mak- 
ing another  trip  to  Europe  this  fall. 


ECONOMIES  IN  CENTRAL  STATION 
PRACTICE. 

A  paper  on  the  above  subject  presented  recently 
before  the  Chicago  Electrical  Association  by  Mr.  Thos. 
C.  Grier,  concludes  as  follows: — 

There  are  'little'  economies  'in  details.'  Here  are  a 
few  short  quotations  from  letters  I  received  in  response 
to  my  query  as  to  little  economies: 

'The  first  to  come  to  mind  under  your  paper  is 
discount  all  bills  promptly,  as  your  supply  house  can 
afford  to  give  better  prices  when  they  know  their 
invoices  will  be  paid  promptly.' 

'If  furnishing  street  lights,  show  your  council  and 
committee  that  you  are  trying  to  give  the  city  all  the 
contract  calls  for.' 

'  Treat  your  customers  as  reasonably  as  possible  ; 
they  will  reciprocate.' 

'Collect  all  your  bills  before  the  loth  of  the  month.' 

'  Keep  the  stock-room  under  lock  and  key  and  have 
supplies  taken  out  on  requision  ;  men  get  careless  and 
this  is  a  leak  that  foots  up  very  fast.' 

'  Bad  joints,  that  is,  joints  not  soldered,  and  loose,  is 
poor  economy.' 

'  The  use  of  exhaust  steam  for  heating  in  winter  is 
economy.' 

Rlvery  plant  in  itself  is  a  distinct  problem  and  what 
may  be  economy  in  one  may  not  answer  in  another. 
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OTTAWA  LETTER. 

(Corres|)u]uleiice  of  the  Canadian  Iu.lctkicai,  Nkws.) 

The  Ottawa  Electric  Railway  Co.  have  purchased  a 
largfe  parcel  of  property  near  the  Experimental  Farm. 
Sixteen  acres  of  this  is  wooded  with  elm,  maples  and 
birch,  and  is  known  as  the  "West  End  Park."  The 
Somersett  street  cars  furnish  a  five  minute  service  during 
the  evening,  and  less  frequently  during  the  day.  The 
park  was  opened  on  Saturday  evening,  July  i8th,  when 
4000  people  were  there.  The  company  have  erected  an 
open  air  theatre,  with  seating  capacity  for  1600  people. 
A  commodious  stage,  with  electric  foot-lights,  a  good 
orchestra  and  high  class  performances,  fill  this  enclosure 
every  evening.  Edison's  late  invention,  the  Vitascope, 
has  been  running  for  three  weeks.  It  requires  two  cur- 
rents to  operate  it.  The  trolley  circuit  was  used  to  re- 
volve the  films  before  the  aperture  and  an  alternat- 
ing circuit  to  project  the  views  on  the  canvas.  The 
grounds  are  lighted  by  numerous  arc  lights.  Five 
swings  and  a  piano  are  operated  by  an  ordinary  street 
car  motor.  The  company  deserve  great  praise  for  sup- 
plying pleasant  recreation  for  the  warm  summer 
evenings. 

Ottawa  possesses  a  large  number  of  electrical  firms, 
of  which  the  following  are  a  portion  : 

Godard,  Garrioch  &  Co.  have  been  very  busy,  and 
have  a  neat  display  of  electric  fixings  connected  with 
installations  of  light  or  power. 

The  young  firm  of  O'Rielly  &  Murphy  have  in  a  little 
over  a  year  built  up  a  satisfactory  business.  They  had 
as  many  as  fifteen  jobs  on  hand  at  once  this  sunmier. 

Chubbuch  &  Simpson,  a  new  firm,  are  doing  a  good 
business,  and  have  a  lot  of  work  on  hand. 

H.  McColl,  agent  for  the  Chanteloup  Mfg.  Co.,  Mon- 
treal, reports  business  fair. 

Mr.  Cotter  has  invented  an  electric  carpet  beater.  It 
is  a  simple  little  affair,  but  is  a  marvel  to  work. 

R.  Anderson,  general  electrician,  is  installing  an  elec- 
tric lighting  plant  of  75  lights, on  the  steamer  Empress 
for  the  O.R.N.  Co.,  and  a  25-light  plant  on  J.  G.  Brig- 
ham's  ferry  wharf. 

Ottawa  No.  7,  C.  A.  S.  E.,  who  have  a  number  of 
members  on  the  river,  hold  their  election  of  officers  in 
December  instead  of  May,  and  their  semi-monthly  meet- 
ings on  the  2nd  and  4th  Fridays.  Their  last  meeting, 
July  31st,  was  one  of  the  best  they  have  had.  The  offi- 
cers are  as  follows  :  President,  T.  J.  Merrill  ;  Vice- 
President,  A.  Gaul  ;  Financial  Secretary,  T.  Robert  ; 
Recording  Secretary,  T.  G.  Johnson  ;  Treasurer,  Wm. 
Hill  ;  Conductor,  John  Harris  ;  Door-Keeper,  J.  F. 
Peters  ;  Trustees,  Thos.  Wensley,  John  Cowan,  F.  G. 
Johnston.  The  delegates  to  the  Kingston  convention 
will  be T.  J. Merrill,  F.  G.  Johnson  and  F.W.Donaldson. 

VERTICAL  STEAM  BOILERS. 

Take  an  ordinary  horizontal  tubular  boiler,  one  of  the 
kind  used  in  hot  water  heating  plants,  with  the  space 
inside  the  shell  completely  filled  with  tubes — set  it  on 
end,  with  a  furnace  below  and  a  chimney  connection 
above,  and  you  have  pretty  nearly  what,  for  many 
years,  has  been  the  standard  type  of  vertical  boiler. 
And  a  good  serviceable  kind  of  boiler,  too,  it  has  been, 
with  all  its  shortcomings.  In  cost  it  was  moderate  ; 
no  special  setting  was  required  for  it  ;  repairs  were 
easily  made,  the  compactness  and  a  reasonable  degree 
of  efficiency  were  secured  with  it,  so  that  even  to-day  it 
has  not  outlived  its  period  of  usefulness,  but  continues 


in  favor  and  is  employed  in  a  wide  variety  of  cases 
where,  all  things  considered,  no  other  form  of  boiler 
will  give  the  same  degree  of  satisfaction. 

And  yet,  for  large  powers,  for  high  economy,  for 
standard  use  in  high-class  power  station  work,  even  its 
distinctly  good  points  could  not  command  its  applica- 
tion, except  in  forms  so  modified  that  in  many  cases 
little  semblance  remains  to  the  early  upright  tubular 
boiler  as  we  all  know  it.  The  designs  have  been  care- 
fully worked  over,  all  with  the  end  in  view  of  turning 
out  something  better  than  the  original,  and  the  result  is 
that  while  the  later  boilers  also  are  vertical,  in  the 
sense,  primarily,  that  they  take  up  more  head  room 
than  ground  space,  their  tubes  are  not  always  vertical 
nor  even  approximately  vertical,  and  there  is  not  in 
every  case  the  conventional  shell  within  which  tubes 
and  flues  are  disposed. 

Nor  are  the  tubes  always  fire  tubes,  as  in  the  ordin- 
ary vertical  boiler,  for  conveying  the  products  of  com- 
bustion from  the  furnace  to  the  chimney  ;  frequently  in 
the  newer  and  more  complex  designs  they  are  water 
tubes  instead  and  do  not  always  run  in  straight  lines, 
but  often  curve  and  twist  in  vertical  and  horizontal 
planes,  in  helical  paths,  in  almost  all  directions  imagin- 
able, with  the  one  aim  of  making  them  efficient  heaters 
of  water,  by  promoting  circulation  and  absorbing,  to 
the  greatest  possible  extent,  the  heat  of  the  fuel  liber- 
ated in  the  furnace. — Albert  Spies,  in  Cassiers'  Maga- 
zine for  December. 


RECENT  CANADIAN  PATENTS. 

Canadian  patents  have  been  granted  for  the  following  electrical 
and  steam  engineering  devices  : 

Insulating  joint — Chicago  Gas  &  Electric  Fixture  Manufactur- 
ing Co.,  Chicago. 

Valve  for  boilers — John  Harrison,  Winnipeg,  Man. 

Electrical  indicating  mechanism  for  journal  boxes — Wm.  B. 
Chockly,  Denver,  Col.,  U.  S. 

Electric  raihvaj' — W.  B.  Purvis  and  M.  M.  .Armstrong, 
Philadelphia,  U.  S. 

Filaments  and  carbons  for  electric  lamps — J.  H.  D.  Willan,  16 
Helens  Place,  London,  Eng. 

Bonding  device  for  electric  railways — Wilson  Brown,  Camden, 
U.  S. 

Electric  lamp  hanger — Wm.  A.  Thompson,  Toronto,  Ont. 

Turbine  water  wheel— John  H.  Staple,  York,  Penn.,  U.  S. 

Steam  boiler  furnace — Thomas  York,  Portsmouth,  Ohio,  and 
James  E.  York,  Duluth,  U.  S. 

Turbine  water  wheel — John  B.  McCormick,  jr.,  and  James 
Dixon,  York,  Penn,  U.  S. 

High  pressure  engine — John  Wand,  London,  Ont. 

Appliances  for  cleaning  car  tracks — Samuel  Irwin  and  Albert 
S.  Geiger,  Waterloo,  Ont. 

Split  switch — Uldarique  Gilbeault,  St.  Isidore  Junction,  Que. 

Force  pump — Wm.  E'  McCall,  Peterborough,  Ont. 

Electric  safety  appliance  for  railroads — Edward  Levi  Orcult, 
Sommerville,  Mass.,  U.  S. 

Turbine  water  wheel — Wm.  O.  Crocker,  Turner's  Falls,  Mass., 
U.  S. 

Electric  railway — John  F.  and  John  A.  Jordan,  Brooklyn,  \.  Y. 
Electric  railway  gate — Herman  Bieriiiann,  Breslau,  Germany. 
Machine    for    raising    and    lowering    electric   light — Nelson 
McLeod,  Cannington  Ont. 

Electric  locomotive — J.  J.  Heillmahn,  Paris,  France. 
Balanced  steam  engine — J.  J.  Heillmann,  Paris,  France. 


Queen  Victoria  has  had  several  telephones  installed  in  Windsor 
Castle.  They  are  placed  on  her  m.ajesty's  study  table  and  com- 
municate with  Loid  Salisbury  at  the  Home  Office,  Marlborough 
House  and  Buckingham  Pal.ace.  In  a  few  days  an  eleclrophono 
will  be  introduced  at  Windsor  Castle,  and  the  Queen  will  be  en- 
abled to  hear  all  the  latest  entertainments  in  the  London  theatres 
and  con<-eit  halls. 
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SOLUTION  OF  ELECTRICAL  QUESTIONS. 

By  the  courtesy  of  Mr.  James  Milne,  we  are  enabled 
to  present  herewith  the  solution  of  the  questions  sub- 
mitted for  the  electricity  examination  of  the  Toronto 
Technical  School,  at  the  close  of  the  last  session  : 

I.  State  clearly  Ohm's  Law.  What  is  the  unit  of  resistance? 
the  unit  of  current?  and  the  unit  of  electro-motive  force? 

Answer. — Ohmis  Law  :    The    strength    of  a   current  varies 

directly  as  the  E.  M.  F.  and  inversely  as  the  R,  or  the  intensity  of 

the  current  is  equal  to  the  E.  M.  F.  divided  by  the  resistance,  i.e., 

E  E 
C=  „  :  R=^  :  E  =  CR. 
R  ^ 

The  unit  of  resistance  is  called  the  "Ohm"  and  is  equal  to 
id"  C.  G.  S.  units  of  resistance.  It  is  the  resistance  of  a  column 
of  pure  mercury  i  square  millimeter  in  section  and  106  centnnetres 
long  at  a  temperature  of  32°F.  The  unit  of  current  is  called  the 
"Ampere"  and  is  lo"' C,  G.  S.  units.  It  is  that  current  which 
will  deposit  4.025  grams  of  silver  per  hour  or  decompose  .0055944 
grams  of  water  per  hour.  The  unit  of  electro-motive  force  is 
called  the  "Volt"  and  is  eqaial  to  10"  C.  G.  S.  units,  and  is  also 
the  E.  M.  F.  necessary  to  send  a  current  of  i  ampere  through  a 
resistance  of  1  ohm. 


2.  A  battery  of  15  cells,  arranged  five  in  series  and  3  abreast, 
produces  a  current  of  .5  amperes  through  an  external  R  of  5  ohms. 
Find  the  E  M  F  of  each  cell  if  its  internal  R  is  3  ohms. 

Answer. —      Let  x  =  Number  of  cells  in  series, 
y  =      "        "     "    in  multiple. 
.    E  =  E  M  F  of  each  ceU. 
R  =  External  R. 
r  =  Internal  R. 


E  _  X.  E 
~  R  ~  V.~v 


+  R 


and  substituting  all  the  data  given  in  the  question  for  the  above 
we  get 


E=  I  volt. 


3.  What  is  the  best  way  of  arranging  28  cells,  each  having  an  R 
of  4  ohms,  so  as  to  produce  the  strongest  current  in  a  circuit  of 
28  ohms. 

Ans. — In  this  question  the  internal  R  must  be  =  external  R, 

.    X.  r  „ 

that  is  =  R 

y 

or  1^^  =  28 

y 

X  =  7  y 

but  the  total  number  of  cells  =  x.  y  =  28,  and  substituting  this 
value  of  X.  viz.:  7  y  in  the  equation,  we  get 

7  y^  =  28 
y  =  2 

Therefore  the  number  of  cells  in  multiple  =  2,  and  as  the  total 

28 

number  of  cells  =  28,  .•.  the  number  in  series  =  —  =  14. 

2 


4.  Compare  the  resistances  of  a  wire  30'  long,  .06"  diameter,  and 
that  of  another  wire  15'  long  and  .03"  diameter. 
Answer. — 

Ri  =  Resistance  of  one  wire.    Rj  =  Resistance  of  the  other. 
1,  =       length  of     "       "        I2  =     length      "    "  " 
d,  =  diameter  of     "      "        da  =       diam.      "    "  " 
R,      J^l  _  30  X  .03'  _  I 
I2  d?  ~  15  X  .06'  ~  2 
Ri  :  R,  :  :  I  :  2 


then 


R, 


5.  1,000  feet  of  copper  wire  .  102"  diameter  is  wound  on  an  arma- 
ture of  a  bipolar  generator.  Find  (1)  the  total  resistance  of  that 
wire,  and  (2)  the  resistance  as  measured  at  the  brushes  of  the 
machine.    One  mil  foot  =  10.4  ohms. 

Ans.  —  In  this  question  the  formula  is  exactly  the  same  as  in  the 
preceeding,  that  is 

R,  1.  d'  =  R  1,  dl 
R2 1,  dl  _  10.4  +  1000  +  1 
I2  d?  I  +  102  +  102 

=  I  ohm. 


R,  = 


I  ohm  represents  the  total  resistance  in  1000'  of  copper  wire,  and 
in  an  armature  of  a  bipolar  generator  there  would  be  two  wires  of 
500'  long  in  parallel,  i.  e.,  we  have  a  derived  circuit,  each  of  the 
branches  having  }4  ohm  resistance  each,  which  gives  us  }(  ohm 
as  the  resistance  as  measured  at  the  brushes. 


6.  Take  the  above  question  but  substitute  iron  wire.  What  is 
the  thickness  so  that  the  resistance  will  be  the  same  in  each  case? 
The  specific  resistance  of  copper  to  that  of  iron  is  as  i  :  6. 

Ans. — The  cross  section  will  be  six  times  that  of  the  copper, 

or  the  diameter  =  \/  102'^  x  6 
=  250  mills  or  .25" 


7.  Prove  that  746  watts  make  a  horse  power.  Answer  this 
fully. 

Ans. — The  unit  of  power  is  10'  ergs  per  second  =  i  watt. 
A  horse  power  =  550  ft.  pds.  per  second. 
I  fool  =  30.479  centimeters. 
1  lb.  =  453.6  grams. 
•"•  30-379  ^  453-6  =  i  ft-  pd.  =  13825.27  gram.  cent. 
But  a  gram  =  981  degrees. 

.•.  13,825.27  X  981  =  13,562,600  ergs, 
generally  denoted  1.356  x  10"  ergs  per  second, 
but  a  h.  p.  =  550  ft.  pds.  per  second. 
.•.  1.356  X  10"  X  550  =  ergs  per  second  per  h.  p. 
But  10^  ergs  =  1  watt. 

l.-Jtc6   X    10^   X  KCQ 

.-.  ^  =  746  watts  per  h.  p. 


8.  1000  feet  of  wire  No.  6  B  and  S  has  a  resistance  of  .4  ohms. 
Find  the  watts  lost  in  an  arc  light  circuit  5  miles  long.  Each 
lamp  takes  10  amperes  of  current. 

Ans. — The  total  R  in  the  circuit  = 
5  X  5280  X  .4 


R 


1000 

:    10^  > 


=  10.56  ohms 
10.56  =  1056  watts 


9.  The  E  M  F  of  a  certain  dynamo  machine  is   100  volts,  and 
the  total  R  of  the  circuit  is  i  ohm.    What  H.  P.  would  have  to  be 
expended  in  working  under  these  conditions. 
Ans.—  H.  p.  746  =  R 

R  _  CE  _  E^ 
746  ~  746  ~  746 
100' 

13.4  h.  p. 


H.  P.  = 


746  X 


10.  Distinguish  between  work  and  power.  What  is  the  unit  of 
each  ?  What  is  the  British  heat  unit  [772  ft.  pounds]  equivalent  to 
in  electrical  units  of  power? 

Ans. — Work  is  the  product  of  a  force  and  the  distance  through 
which  it  acts.  The  unit  of  work  is  the  work  done  in  overcoming 
unit  force  through  unit  distance,  i.  e.,  in  pushing  a  body  through 
a  distance  of  1  centimetre  against  a  force  of  i  dyne.  It  is  called 
the  "  erg."  Since  the  weight  of  1  gram  =  981  dynes,  the  work 
of  raising  i  gram  i  centimetre  against  gravity  would  be  981  ergs 
or  g  ergs.  Power  is  the  rate  of  working,  the  unit  is  called  the 
watt  =  10"  ergs  per  second.  If  746  watts  =  550  ft.  pds.,  how 
many  watts  will  772  ft.  pds.  be  equal  to? 

550  :  772  :  :  746  :  1047  watts,  answer. 


II.  Describe  fully  the  Edison  chemical  meter  ;  knowing  that  i 
ampere  passing  for  i  hour  between  zinc  plates  immersed  in  a  so- 
lution of  salt  of  that  metal  will  remove  from  one  plate  and  deposit 
1 125  milligrams  on  the  other.  What  would  be  the  amount  of  cur- 
rent that  would  pass  in  the  above  meter  if  the  resistance  of  the 
German  silver  shunt  was  .02  ohms,  and  the  resistance  of  the  other 
circuit  in  which  the  zinc  voltameter  of  2.5  ohms  is  inserted  in 
series  with  another  R  of  46.46  ohms,  if  the  deposit  was  200  milli- 
grams ?    Make  a  sketch  of  the  arrangement. 

Ans. — The  answer  to  this  question  is  400  ampere  hours.  The 
Edison  chemical  meter  was  fully  described  and  illustrated  in  the 
paper  on  "  Meters  "  read  before  the  Canadian  Electrical  Associa- 
tion by  Mr.  James  Milne,  and  which  appeared  in  the  July  issue  of 
the  Electrical  News. 


12.  Describe  the  Wheatst one's  bridge  as  fully  as  you  can,  and  illus- 
trate the  application  of  the  instrument  by  an  example. 
ANS.-The  Wheatstone  bridge  maybe  represented  by  the  diagram  shown. 
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and  consists  essentially  of  wires  arranged  in  multiple  arc.  Suppose  cur- 
rent enters  at  A,  it  then  divides,  part  going  through  ABC,  and  part 
through  ADC,  dividing 
itself  into  parts  that  shall  be 
to  one  another  inversely  as 
the  resistances  in  the 
branches.  Since  the  cur- 
rent is  going  from  A  to  C 
the  point  A  must  be  at  a 
higher  potential  than  the 
point  C  and  therefore  there 
will  be  a  gradual  fall  of 
potential  along  the  branches  ABC  and  ADC.  It  is  therefore  pos- 
sible to  find  various  parts  along  these  branches  that  will  be  at  the  same 
potential.  By  altering  the  resistances  in  the  branches  it  may  be  so 
adjusted  that  the  point  B  is  at  the  same  potential  as  the  point  D. 
When  this  is  so  the  bridge  is  in  a  condition  for  taking  the  observation. 
When  B  and  D  are  at  the  same  potential  there  is  no  E  M  F  between 
these  points  and  consequently  no  current  will  flow  in  the  wire  connect- 
ing ihem.  The  attainment  of  this  condition  is  indicated  by  no  deflec- 
tion on  the  galvanometer  G  that  connects  B  to  D. 

Let  AB=the  resistance  in  the  arm  AB 

BC=the  resistance  in  the  arm  BC,  and  so  on. 

We  have  the  following  simple  relation  when  the  above  condition  has 
been  satisfied  : 

AB.  DC=AD.  BC,  and  as  the  resistances  in  three  of  the  arms  are 
known  it  is  an  easy  matter  to  find  the  fourth.  Suppose  DC  to  be  the 
unknown,  then 

DC= 


AD.  BC 


AB. 

The  following  is  a  proof  of  the  principle  of  the  bridge  :  Suppose  the 
figure  represents  the  instru- 
ment wfien  there  is  no 
deflection  on  the  galvano- 
meter, i.  e. ,  when  no  cur- 
rent is  passing  through  B 
and  D,  and  suppose  p  to 
represent  the  potential  at 
B  which  would  also  be  the 
potential  at  D  since  no  cur- 
rent flows  in  BD,  and  let 
represent  the  potential  atC. 

By  Ohm's  law  we  have  ; 
ence  of  potential  between  p  and  p. 


but  the  E  M  F  in  AB  is  the  differ 

—  —  P'  ~  P' 
R  ~  ^ 


.C  in  AB 


-and  sim- 


ilarly the  current  m  BC  = 


P2  -  P3 


Rof  AB 

,  but  the  same  current  must  pass 


R  of  BC 

through  BC  as  that  passed  through  AB,  since  none  goes  through  BD. 

Pi  -  Pz    —  P'  ~  pa  (l) 


AB 

In  the  same  way  the  current  in  AD 


-EiZlPl  that  is 
DC 


Pi 


BC 

_  P'-P» 
AD 

P2        P2  —  P: 


AD 


and  if  we  divide  (l)  by  (2)  we  get 


AD 
AB 


DC 
DC 
BC 


and  it  must  beequal  to 
(2) 


.-.AD.  BC=AB.  DC. 


Numerical  example  : 

AB  =  loo  ohms 
AD  =  10  ohms 
DQ  10x9756 


BC  =  9756  ohms 
DC  =  unknown 

=  975-6  ohms. 


13.  How  are  very  high  resistances  measured?  A  galvanometer  01 
6000  ohms  shows  a  deflection  of  10°  when  a  certain  resistance  is  in  cir- 
cuit with  it.  Knowing  that  the  same  galvanometer  shows  the  same 
deflection  with  a  resistance  of  l-IOth  megohm  in  circuit  when  shunted 
with  a  i-99th  shunt,  find  this  certain  resistance.  The  resistance  of  the 
battery  is  neglected. 

Ans. — As  the  ordinary  bridge  is  only  capable  of  measuring  resist- 
ances up  to  1,111,100  ohms  a  different  method  is  adopted  for  measuring 
resistancss  above  this,  viz  :  by  the  galvanometer. 

— 


Fig.  I.  Fig.  2. 

Let  the  first  figure  indicate  the  circuit  with  l-ioth  megohm  in  series 


with  the  shunted  galvanometer,  and  the  second  figure  that  of  the  circuit 
with  the  unknown  resistance  in  series  with  the  galvanometer  without  the 
shunt.    By  Ohm's  law  we  have 

E  E  (;  4-  S 

=  k.  d,. 


wh  G  S 
Where 

C  +  S 


S 


Joint  R  of  Galvanometer  and  Shunt, 

B     =  Resistance  of  Battery, 

,  •      ,  G  )-  S 
k     =  a  Constant  to  brmg  d.  — ^  to  Amperes, 


S 

Deflection  of  Galvanometer, 
Multiplying  I'ower  of  the  Shunt. 


G  +  S 
S 

In  the  second  figure  we  have 

E  

Ri  ~  Ri  +  G,  +  B 
In  the  first  equation  we  have 


C 


E' 


E 


k.  d,. 

G  +  S 


and  in  the  second  equation  we  have 

E  =  (R,+G,+  B)  k.  d„ 

.  •.  (R,+G,+B.)  k.  d.  =  (r  +  +  b)  .  k  d,  (^^) 

Substituting  the  numbers  in  the  question  and  omitting  the  resistance 
of  the  battery  and  cancelling  k,  we  have 


(R,  +  6000)  d,  =  ^  100000  + 


G-i-Sy 
6000  X  60. 6 


6000  X  60. 6 


6000    60. 6  / 
and  as  dj  =  di,  we  get 

Ri  +  6000  =  (100000  +  60)  .  100 
R,  =  10,000,000. 
Therefore,  the  resistance  of  R  or  x  is  10  megohms. 


60.6 


14.  Show  by  a  diagram  the  general  arrangement  and  connections  of 
generators  running  on  a  3-wire  system.  Show  by  an  arrow  the  direction 
of  the  currents  if  (1)  both  machines  are  doing  exactly  the  same  amount 
of  work  ;  (2)  if  one  machine  is  doing  more  than  the  other.  Place  in 
position  ampere  and  voltmeters. 

Answer. — 


fffmn  ilit  arhtr 


15.  880,000  lines  of  force  (N)  are  to  forced  through  a  bar  20  in.  long 
and  8  sq.  inches  in  area.  Find  the  reluctance  and  the  magnetizing 
force  in  ampere  turns  to  effect  this  magnetization.    Permeability  =  166. 

-Reluctance  =  — =  = — \ — 

area  x  /<        8  x  166  66.4 


Ans. 


Ampere  turns  =  N  X  reluctance  X  .3132 
1 

=  880000  X         X  .3132 

=  88ooooX^x -3132  =  4150 
00.4 


16.  In  a  generator  which  is  driven  bya  lOO  H.  P.  engine,  belt  speed 
5,000  ft  per  minute,  there  are  200  conductors  in  the  armature  winding 
100  sections  in  commutator,  the  gap  is  45^.  Find  the  torque  and  the 
drag  on  the  active  conductors. 

Ans. — 100  h.p.  =  5000'  x  torque 

„  100  X  ^3000 

Torque  =  — — 

5000 

=  660  lbs. 


The  active  conductors  = 
on  each  conductor. 


270 
?6o 


of  200  =  1 50  .  ■. 


660^ 
150 


=  4. 4  lbs.  drag 


66 


GAJ^ADIflN    ELiECTRlCALi  NEWS 


August,  i8g6 


HEAT  IN  CYLINDER  WALLS. 

There  was  made  recently  at  Sibley  College  an  inter- 
esting study  of  the  loss  of  heat  from  the  cylinder  walls 
of  an  engine  during  each  stroke.  The  object  was  to  de- 
termine the  varying  temperature  of  the  cylinder  head 
during  the  stroke.  Steam  on  entering  the  cylinder 
warms  up  the  surfaces  and  a  certain  amount  of  heat  is 
stored  in  the  cylinder  walls  ;  when  the  exhaust  opens 
the  temperature  falls  and  heat  flows  from  the  walls  and 
is  lost.  To  determine  this,  experiments  were  made  with 
a  ID  h.  p.  slide-valve  engine,  cutting  off"  at  about  half 
stroke.  The  plan  of  investigation  was  as  follows  :  A 
wire  of  small  cross-section  and  high  electrical  resistance 
was  placed  on  the  inner  face  of  the  cylinder  head,  and 
connected  in  multiple  with  a  constant  current  supply  and 
a  delicate  galvanometer.  As  the  temperature  varies 
with  each  cycle  of  the  engine,  the  electrical  resistance  of 
the  wire  rises  and  falls  with  it,  the  amount  of  current 
flowing  being  altered,  and  a  corresponding  deflec- 
tion being  thus  obtained  in  the  galvanometer.  To  pre- 
serve a  permanent  record  of  these  pulsations,  the  gal- 
vanometer was  of  the  mirror  type,  so  that  its  deflections 
could  be  recorded  on  a  sensitive  photographic  plate. 

This  galvanometer  is  of  special  interest.  It  consists 
of  a  minute  needle  and  mirror,  mounted  with  a  short 
suspension,  and  surrounded  by  a  coil  ot  fine  wire,  placed 
in  a  powerful  magnetic  field.  This  instrument  possesses 
a  great  sensitiveness,  and  since  its  vibrating  parts  are  of 
such  delicate  proportions,  can  be  relied  upon  to  give  ac- 
curate results.  The  field  produced  by  the  coil  is  at  right 
angles  to  the  permanent  field,  and  the  galvanometer  be- 
ing acted  upon  by  these  two  forces,  takes  up  a  resultant 
position,  and  follows  this  resultant  with  unerring  ac- 
curacy, regardless  of  the  rapidity  of  the  current  changes 
in  the  coil. 

The  high  shunt  resistance  on  the  engine  head  consists 
of  27"  of  No.  30  iron  wire  stretched  back  and  forth  over 
a  sheet  of  mica  and  held  in  place  by  heavy  mica  strips 
clamped  over  the  ends  ;  the  whole  being  held  in  place 
by  a  frame  of  fiber-board  securely  bolted  to  the  head. 
This  construction  allows  the  wire  to  be  well  insulated 
electrically,  yet  exposed  to  the  live  steam. 

To  obtain  a  constant  current  supply,  a  storage  battery 
of  high  potential  was  used,  with  a  large  resistance  in 
series,  giving  a  current  of  about  .8  ampere. 

As  the  galvanometer  and  resistance  in  the  engine 
head  were  in  multiple  with  this  battery,  and  the 
change  of  resistance  due  to  heating  in  the  head  was 
slight  in  comparison  with  the  resistance  in  series  with 
the  storage  cells,  the  current  remained  perfectly  con- 
stant, and  a  common  error  in  this  method  of  operation 
was  thus  eliminated.  An  arc  lamp,  especially  constructed 
for  the  purpose,  furnished  the  light  for  the  mirror  of  the 
galvanometer. 

The  reflected  ray  was  moved  along  a  slit,  behind 
which  a  photographic  plate  was  carried  up  and  down  by 
the  indicator  reducing  motion. 

The  diagram  obtained  with  this  heat  indicator  was 
almost  exactly  like  the  regular  indicator  diagram  in  ap- 
pearance, its  lines  representing  temperatures  instead  of 
pressures.  The  diagrams  were  taken  at  various  pres- 
sures and  speeds,  and  all  showed  the  same  characteris- 
tics— a  nearly  constant  temperature  from  admission  to 
cut-off",  a  slight  drop  beyond  this  point,  a  sudden  fall 
at  release,  and  a  continual  fall  on  the  return  stroke 
until  compression  occurred,  when  there  was  a  marked 
rise  in  temperature. 


Another  experiment  was  also  made  to  determine  how 
deep  in  the  cylinder  head  the  temperature  varied.  It 
was  found  that  at  a  depth  of  beyond  .05  of  an  inch  the 
temperature  of  the  head  did  not  vary,  but  remained  con- 
stant some  30°  lower  than  the  temperature  of  the  steam 
at  initial  pressure.  As  the  depth  was  decreased  the 
temperature  varied  with  the  steam,  and  the  cards  again 
showed  the  same  resemblance  to  the  first  experiments. 
From  this  investigation  it  is  evident  that  the  depth  of 
metal  aff"ected  to  cause  the  phenomena  of  cylinder  con- 
d2nsation  is  very  slight  ;  that  the  heat  cycle  in  the  iron 
follows  the  indicator  diagram  very  closely  ;  and  that  the 
average  temperature  at  the  point  where  variation  ceases 
is  quite  near  the  temperature  of  the  steam. 


NEW  GASOLINE  MOTOR. 

The  accompanying  illustration  shows  a  gasoline  motor 
of  new  design  built  by  Mr.  Thomas  Reid,  of  Hamilton. 
The  engine  has  an  open  base,  the  charge  of  gasoline  be- 
ing drawn  directly  into  the  cylinder,  where  it  is  ignited 
by  an  electric  spark.  .  It  has  an  impulse  at  every  revo- 
lution, but  can  at  will  be  closed  down  so  as  to  have  an 


impulse  every  second  or  third  revolution,  as  desired. 
The  engine  is  built  in  two  styles,  vertical  and  horizontal, 
the  vertical  being  preferable  for  boats  and  the  horizontal 
for  carriages  or  power  purposes.  One  of  these  motors 
has  been  at  work  in  the  maker's  premises  for  some 
months  past,  and  is  said  to  give  entire  satisfaction.  It 
is  the  first  motor  of  the  kind  to  be  made  in  Hamilton. 


When  an  injector  fails  to  work,  ascertain  if  the  pipe 
to  the  boiler  is  free  and  clear,  for  it  may  have  become 
partially  filled  with  sediment,  thus  causing  all  the 
trouble. 

A  contemporary  prints  the  following  as  a  simple 
method  of  demagnetization  :  A  strong  magnet  is  placed 
in  a  horizontal  position — on  a  table,  for  instance — and 
the  watch  held  horizontally  about  half  a  yard  off  on  a 
level  with  the  magnet.  The  watch  must  then  be 
brought  slowly  nearer  the  magnet,  while  being  turned 
slowly,  and  at  the  same  time  as  regularly  as  possible, 
between  the  fingers,  as  on  a  vertical  axis.  When  the 
poles  of  the  magnets  are  reached,  the  turning  of  the 
watch  is  to  be  continued  while  being  gradually  with- 
drawn until  the  starting  point  is  reached. 
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ELECTRIC  COAL  MINING  PLANT. 

A  MOST  interesting-  matter  in  connection  with  a  visit 
to  the  underground  wori<ings  of  the  new  Vancouver 
Coal  Company's  mine  at  Nanaimo,  B.  C,  is  the  electric 
plant  in  operation  there.  It  has  been  in  operation  for 
four  years  now  and  has  worked  smoothly  from  the  first, 
and  given  perfect  satisfaction.  It  has  quite  superseded 
mule  haulage  over  the  underground  trunk  roads,  but  for 
branch  roads  mules  are  still  employed. 

The  engine  used  for  generating  the  electricity  is  the 
well-known  Erie  Ball  high  speed  type,  i6-inch  cylinder 
by  i6^-inch  stroke,  automatic  cut-off,  centre  crank, 
double  fly  wheel,  and  is  run  at  a  speed  of  235  revolutions 
per  minute.  Its  rated  h.  p.  is  150,  although  the  work 
is  being  done  with  an  expenditure  of  go  h.  p.  It  is 
bedded  on  a  foundation  of  concrete,  brick  and  stone, 
immediately  resting  on  two  large  blocks  of  dressed  sand- 
stone, which  keep  it  perfectly  firm  and  rigid. 

Two  boilers  are  used  for  supplying  power.  External 
fire,  Lancaster  pattern,  24  feet  in  length  by  4  feet  6 
inches  in  diameter,  and  carrying  a  pressure  of  80  lbs., 
but,  should  more  power  be  required,  are  good  for  120 
lbs.  The  steam  is  carried  from  the  boilers  to  the  en- 
gine, a  distance  of  200  feet,  in  covered  pipes  and  with- 
out appreciable  loss. 

The  dynamo  is  a  large  one  (150  kilowatts),  and  was 
made  and  supplied  by  the  Canadian  General  Electric  Co. , 
of  Peterborough,  Ontario,  Canada.  It  is  run  from  en- 
gine by  an  endless  perforated  belt  15  inches  in  width. 
The  speed  at  which  it  is  run  is  640  revolutions,  giving 
340  amperes  at  a  pressure  of  21^0  volts.  This  low  pres- 
sure, although  tending  to  loss  in  the  mains,  gives  entire 
immunity  from  danger,  which  is  absolutely  necessary  in 
a  mine  where  it  is  almost  impossible  to  keep  workmen 
from  coming  in  contact  with  the  wire.  Spare  armatures 
are  always  kept  in  reserve,  so  that  there  are  never  any 
delays  for  repairs. 

The  power  house,  containing  engine  and  dynamo,  is 
a  large  building  60  by  32  feet,  and  most  complete  in  de- 
tail, having  been  specifically  designed  for  the  purpose. 
It  has  capacity  enough  to  contain,  another  plant  the  size 
of  the  present  one,  and  in  addition  provides  a  store  room 
and  work  room  for  winding  armatures,  etc.,  all  of  the 
work  being  done  on  the  premises. 

There  are  five  locomotives,  all  of  which  were  made  in 
Canada,  four  by  the  Canadian  General  Electric  Com- 
pany, of  Peterborough,  and  one  by  the  Royal  Electric 
Company,  of  Montreal.  Four  of  the  motors  weigh  8 
tons  each,  and  are  capable  of  hauling  40  tons  of  coal 
along  a  level  track  at  the  rate  of  6  miles  per  hour.  The 
other  locomotive  is  a  small  one  (4^  tons),  and  only 
draws  20  tons  at  a  trip.  The  distance  of  road  along 
which  coal  is  hauled  is  two  miles  in  one  level,  making 
four  miles  for  the  round  trip,  and  in  the  other  level 
where  the  other  motor  is  worked  the  distance  is  one 
mile,  or  two  miles  for  the  complete  run.  In  addition  to 
the  locomotives  there  is  a  30  h.  p.  electric  hoist,  operat- 
ing an  endless  rope  on  one  of  the  slopes. 

The  line  conveying  the  current  from  the  surface  to 
the  shaft  and  down  to  the  bottom,  a  distance  of  1,000 
feet,  is  a  0000  copper  cable,  well  covered  to  protect  it 
from  water,  and  hung  on  strong  insulators.  From  the 
bottom  of  the  shaft  and  extending  throughout  the  mine, 
the  trolley  wire  is  smaller — 000  wire — and  suspended 
from  the  roof  or  timbers  of  the  gallery  by  specially  made 
insulated  hangers,  and  held  in  position  over  the  rail  in 


rounding  curves  by  side  wires  or  pull-offs,  which  are 
also  insulated.  A  second  or  auxiliary  wire  (insulated) 
is  carried  in  the  levels  as  a  feeder,  to  which  the  trolley 
wire  is  attached  at  stated  distances. 

The  plant  is  fitted  up  with  all  the  latest  contrivances, 
switches,  automatic  cuf-offs,  safety  fuses,  etc.,  and  in 
addition  to  the  work  mentioned,  supplies  light  for  the 
engine  rooms,  boilers,  pit-head  and  other  buildings  on 
surface,  and  the  whole  of  the  pit-bottom  and  stables  be- 
low ground,  also  all  important  sidings  or  partings. 
Each  locomotive  is  fitted  with  head  lights. 


TWO  SYSTEMS  OF  FIRING  A  WATER  TUBE 
BOILER. 

Below  is  given  the  results  of  two  systems  of  firing  a 
water  tube  boiler,  conducted  by  Mr.  George  H.  Barrus, 
at  the  Edison  Electric  Illuminating  Company's  power 
house,  Boston.  The  first  test  consisted  in  the  common 
method  of  spread  firing,  carrying  a  bed  of  coal  6  to  8 
inches  thick,  and  on  the  second  trial  a  brick  roof  was 
inserted  above  the  lower  row  of  tubes,  covering  over 
half  the  length  of  the  furnace,  the  flames  passing  to  the 
rear  end  before  the  gases  were  discharged  into  the  tube 
space.  A  second  roof  was  placed  above  the  upper  row 
of  tubes  in  front  of  the  flame  plate.  The  length  of 
tubes  was  8  feet,  and  the  first  roof  extended  backward 
4  ft.  6  inches,  leaving  opening  3  ft.  6  inches.  The 
upper  roof  extended  forward  4  ft.  6  inches.  The 
method  of  firing  on  the  second  trial  consisted  in  the 
coking  system,  with  18-inch  fire  on  forward  part  of 
grate,  and  a  very  thin  fire  at  the  extreme  rear  end. 
Green  coal  was  fired  only  on  forward  part  of  grate. 

The  boiler  was  325  h.  p.,  constructed  with  two  sets 
of  headers  connected  by  short  pieces  of  pipe  ;  the  tubes, 
168  in  number,  were  of  the  ordinary  4-inch  size,  18  ft. 
long,  and  arranged  in  two  banks,  14  sections  wide, 
with  six  in  each  section  ;  two  steam  drums,  44  in.  in 
diameter  ;  area  of  heating  surface  of  boiler,  3,737  sq. 
ft.  ;  area  of  grate  surface,  58.3  sq.  ft. 

Instead  of  the  coking  system  showing  a  more  perfect 
combustion  of  gases,  as  expected,  the  actual  result  was 
a  loss,  the  difference  being  5.5  per  cent. 

Data  and  Results  of  Evaporative  Tests  on  32  Horse- 
Power  Babcock  &  Wilcox  Boiler  made  with  New  River 
Semi-Bituminous  Coal. 


System  of  firing 


Percentage  of  moisture  in  coal  pr.  ct. 

Date  of  test  1896 

TOTAL  QUANTITIES. 

1.  Duration   hrs. 

2.  Weight  of  dry  coal  consumed  including  wood  equival- 

ent   lbs. 

3.  Weight  of  ashes  and  clinkers  .lbs. 

4.  Percentage  of  ashes  and  clinkers   per  cent. 

5.  Weight  of  water  evaporated  lbs. 


HOURLY  QUANTITIES 

6.  Coal  consumed  per  hour  lbs. 

7.  Coal  per  hour  per  square  foot  of  grate  ,  .     .        ...  .lbs. 

8.  Water  e\  aporated  per  hour   lbs 

9.  Equivalent   evaporation   per  hour,  feed   100  degrees, 

pressure  70  pounds    lbs. 

10.  Horse-power   developed,   A.    S    M.   K     basis   of  :^o 

pounds     H.  i\ 

11.  Equivalent  evaporation  per  scpiarc  font  lieating  surface 

per  hour    ...  .lbs. 

AVERAtiES  OK  OBSERVATIONS  ETC. 

12.  Average  boiler  pressure  

i  ;^.  A\'erage  tempei  al  ure  of  fr  ed  w  ater   

14.  A\'erage  letupcralure  (^f  Iluc  gases   

15.  Average  draft  suction   

16.  Weather  and  outsitte  temperature   


..lbs. 
•  deg. 
■  deg. 


Water  evaporated  per  pound  of  dry  coal  lbs. 

Equi\alent  evaporation  per  pound  of  coal  from  and  ;.t 

212  degs   lbs. 

Equivalent  evaporation  p  r  pound  of  combustible  from 

and  at  212  degs  lbs 


Ortlinary  \ 


.  2-4 
April  19 


8,631. 
357- 
4.1 
89,8  9. 

1,078,9 
18.5 
10,103.6 

9.952- 

331-7 

2-7 

157  2 
132,1 
465- 
■3.S 
Cloudy, 
Moderate. 

9.362 
10.50S 
r  1. 051 


Coking, 
with  brick 
roofs  over 

furnace. 
2.  J 

April  21 


8.58 

10,638. 
519. 
4-9 
92,484- 


1,239,8 

2X  .3 
10,779 

10,682. 

2.9 


',^7-3 
1  -'6.2 
466. 

Cloudy, 
Moderate 


S.693 
9.S94 
10  404 
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"Thanks  to  the  telegraph,"  said  Lord 
Influence  of  the  rr    •       -    , .  1  ,  .      r  - 1 

Telegraph.        Uutterin  at  the  annual  banquet  of  the 

British  Chamber  of  Commerce  of  Paris, 
"  the  globe  itself  has  become  a  mere  bundle  of  nerves, 
and  the  slightest  disturbance  at  any  one  point  of  the 
system  sends  a  portentous  tremor  through  its  morbidly- 
sensitive  surface." 


As  we  go  to  press,  an  International 
International  Elec-    t7\     ,  •     t  •  • 

tricai  Congress.     Electrical  Congress  is  in  progress  at 

Geneva,  under  the  auspices  of  the  Swiss 
Society  of  Electrical  Engineers.  The  prominent  elec- 
trical societies  of  Europe  and  the  American  Institute  of 
Electrical  Engineers  are  giving  their  support  to  the  un- 
dertaking. The  following  subj'ects  are  set  for  discussion  : 
"  Magnetic  Units,"  Photometric  Units,"  "Transmission 
and  Distribution  of  Power  to  Great  Distances  by  Means 
of  Direct  and  Alternating  Currents,"  "  Protection  ot 
High-pressure  Overhead  Electric  Lines  agiinst  Atmos- 
pheric Discharges,"  "Various  Disturbances  Caused  by 
Electric  Traction." 


Probably  in  no  department  of  electrical 
Prices  of  Incandescent  ,  ....  j^, 

Lamps  supplies  has  competition  and  the  cutting 

of  prices  been  reduced  to  so  fine  a  point 
as  in  that  of  incandescent  lamps.  Prices  have  eventually 
got  down  below  the  profit  line,  and  as  a  result  the 
American  manufacturers  recently  held  a  conference  in 
New  York,  at  which  an  understanding  is  said  to  have 
been  reached  which  is  expected  to  put  a  stop  to  the  dis- 
astrous under-cutting  of  the  past.  Each  company  is 
said  to  have  deposited  the  sum  of  $5,000  as  a  guarantee 
of  its  willingness  to  abide  by  the  agreement,  and  a  fine 
of  10  cents  per  lamp  will,  it  is  said,  be  imposed  for  sell- 
ing below  standard  rates.  Future  prices  will  range 
from  22  cents  for  lamps  of  8  to  25  c.p.,  to  $1.65  for 
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lamps  of  150  c.p.  in  broken  lots,  and  in  standard  pack- 
ages from  20  cents  to  $1.50.  The  management  is  said 
to  have  been  vested  in  a  committee.  Some  of  the  com- 
panies interested  deny  tiiat  such  an  organization  has  been 
effected. 


The  Privy  Council  has  just  handed 
^stee^"Raiis°  down  its  judgment  in  the  case  of  the 
appeal  of  tlie  Toronto  Railway  Com- 
pany for  recovery  of  upwards  of  $50,000  which  the 
company  were  compelled  by  the  Dominion  Government 
to  pay  as  customs  duty  on  steel  rails  imported  for  use 
in  the  reconstruction  of  their  system.  The  Exchequer 
and  Supreme  Courts  of  Canada  upheld  the  interpreta- 
tion put  upon  the  tariff  by  the  Minister  of  Customs,  but 
the  Privy  Council  has  come  to  a  contrary  conclusion 
and  has  decided  in  favor  of  the  plaintiffs'  contention 
that  steel  rails  for  street  railway  purposes  are  entitled 
to  free  admission  in  the  same  manner  as  steel  rails  for 
use  on  steam  railways.  This  is  undoubtedly  the  com- 
mon-sense view  of  the  matter.  The  Toronto  Railway 
Company  deserve  the  thanks,  if  nothing  more,  of  every 
electric  railway  company  in  the  Dominion,  for  having 
fought  the  matter  through  and  secured  from  the  highest 
tribunal  in  the  Empire  this  favorable  decision  which 
cannot  be  reversed. 


Scientific  men  from  all  parts  of  the 

The  Kelvin  Celebra-  ,1  ui  j  ■     /^i  iV_  1 

tion  world  assembled  m  Crlasgow  the  latter 

part  of  June  to  participate  in  the  cele- 
bration of  the  50th  anniversary  of  Lord  Kelvin's  occu- 
pancy of  the  chair  of  Natural  Philosophy  in  the  University 
of  Glasgow.  During  half  a  century  Lord  Kelvin  has 
been  an  indefatigable  investigator  of  the  laws  governing 
electricity  and  the  methods  of  applying  the  same  for  the 
benefit  of  mankind.  He  is  the  author  of  many  devices, 
notably  measuring  apparatus,  which  are  the  recognized 
Standards  in  use  throughout  the  world  at  the  present 
time.  He  received  the  honor  of  knighthood  for  valuable 
services  rendered  in  1858  in  overcoming  difficulties 
incident  to  the  successful  operation  of  the  first  Atlantic 
cable,  and  was  elected  to  the  peerage  in  1891.  The 
celebration  included  a  conversazione  by  the  University 
of  Glasgow,  at  which  were  exhibited  Lord  Kelvin's  in- 
ventions ;  addresses  by  home  and  foreign  university 
bodies,  learned  societies  and  students  of  Glasgow  and 
other  universities,  and  a  public  banquet  by  the  corpora- 
tion of  Glasgow. 


Public  lighting  in  England  is  largely 
Municipal  Lighting    in  the  hands  of  the  municipalities.  The 

extent  to  which  this  is  the  case  is  indi- 
cated by  the  fact  that  a  Municipal  Electrical  Association 
has  been  formed,  which  has  just  held  its  first  convention. 
In  Canada  not  more  than  half  a  dozen  municipalities 
own  and  operate  their  own  lighting  plants.  The  citizens 
of  the  town  of  Goderich  have  lately  voted  in  favor  of 
the  purchase  of  a  municipal  plant,  and  the  town  of  New- 
market has  the  subject  under  consideration  at  the  pre- 
sent time.  It  is  difficult  to  determine  from  a  few  such 
isolated  cases  whether  or  not  the  municipal  control  idea 
is  likely  to  grow  to  important  dimensions,  as  it  has 
done  in  England.  Should  it  do  so,  the  sales  agents  of 
the  electrical  manufacturing  and  supply  companies  will 
require  to  be  trained  in  the  ways  of  the  politician,  so  as 
to  be  able  to  secure  the  votes  of  the  councilmen  or  alder- 
men in  favor  of  their  particular  apparatus.     The  man 


who  can  "pull  the  wires"  (no  pun  intended)  most  skill- 
fully will  probably  secure  the  orders,  regardless  to  a 
large  extent  of  the  superiority  or  inferiority  of  his  goods. 
This  method  of  selling  goods  promises  to  occupy  a  great 
deal  more  time  and  to  cost  more  money  than  the  selling 
to  private  individuals  or  companies,  as  at  present. 


Disturbance  of  Tele-  '^"'^  German  Imperial  post-office  has 
graph  and  Telephone  compiled  statistics  which  show  a  steady 
Circuits.  .  .      .  ,  r    1-  . 

mcrease  m  the  number  of  disturbances 

to  telegraph  and  telephone  circuits  as  the  result  of  the 
multiplication  of  electric  railways.  In  our  last  issue  we 
published  the  decision  of  the  courts  in  an  action  brought 
against  the  Montreal  Street  Railway  Company  by  the 
Bell  Telephone  Co.,  for  injury  sustained  as  the  result  of 
disturbance  of  their  circuits  from  the  action  of  induction 
currents  emanating  from  the  street  railway  company's 
wires.  The  decision  was  adverse  to  the  plaintiffs.  Our 
readers  will  be  interested  in  knowing  the  method  em- 
ployed by  the  German  authorities  to  protect  the  telegraph 
instruments  from  high  pressure  currents.  For  this  pur- 
pose fuses  are  put  into  the  circuits.  These  fuses  consist, 
of  a  wire  0.07  mm.  in  diameter,  and  made  of  a  non- 
oxidisable  alloy.  They  are  enclosed  in  glass  tubes 
5cm.  to  6cm.  long,  sealed  at  both  ends,  and  fitted  with 
metal  contact  pieces.  In  this  way  the  formation  of  an 
arc  at  500  volts  pressure  is  av6ided.  The  fusing  current 
of  the  wire  is  0.8  amperes.  The  whole  fuse  is  kept  in 
position  between  contact  springs,  and  is  easily  inter- 
changeable. Another  type  of  fuse  used  by  the  Imperial 
post-office  consists  of  a  porcelain  block  about  5cm.  high, 
the  fuse  wire  running  through  a  hole  across  the  block. 
Both  types  have  given  satisfaction. 


The  possibility  of  acetylene  gas  becom- 
Acetyiene  Gas.  ing  a  competitor  of  electricity  as  an 
illuminant,  has  greatly  disturbed  the 
minds  of  a  considerable  portion  of  the  electric  lighting 
fraternity.  There  is  no  room  for  doubting  that  the 
illuminating  power  of  the  gas  is  very  greatly  superior  to 
that  of  ordinary  gas  ;  and  that  if  it  were  merely  a  ques- 
tion of  light  it  might  perhaps  become  a  very  formidable 
rival  to  electricity.  But  the  question  of  cost  comes 
very  prominently  into  consideration  and  here  it  is  that 
we  meet  the  strongest  argument  against  it.  It  is  not 
merely  the  cost  of  the  carbide  itself  that  must  be  taken 
into  account,  but  that  of  all  the  accessory  devices,  the 
secondary  receiver,  the  pipes,  fixtures,  etc.  As  to  the 
cost  of  manufacture  of  the  carbide,  there  are  so  many 
conflicting  estimates,  statements,  and  claims,  that  we 
consider  ourselves  amply  justified  in  taking  up  a  very 
conservative  position,  and  saying  that  there  will  have 
to  be  a  very  considerable  degree  of  higher  mutual  cor- 
roboration and  unanimity  among  writer*»-on  the  subject 
before  the  public  can  be  expected  even  to  form  an 
opinion  on  the  subject,  much  less  to  make  any  invest- 
ments. One  writer  of  undoubted  scientific  qualifica- 
tions says,  "Present  average  cost  of  illuminating  gas  in 
the  holders  of  the  large  gas  companies  approximates  30 
cents  per  M,  while  the  cost  of  acetylene  gas  in  the 
holder,  with  calcium  carbide  at  $37.69  per  ton,  would 
be  equivalent  light  for  light,  to  illuminating  gas  at 
37  7/10  cents  per  M,  making  the  cost  of  pure  acetylene 
per  candle  power  approximately  20  per  cent,  higher 
than  that  of  ordinary  illuminating  gas."  If  acetvlene 
were  mixed  with  air,  no  doubt  the  cost  would  be  lower, 
but  the  advisabilitv  of  distributing  the  mixture  throusrh 
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a  city  would  be  very  questionable,  owing  to  the  risk  of 
the  mixing  being  improperly  done,  and  the  quantity  of 
acetylene  falling  to  such  a  percentage  as  to  form  an 
explosive  combination.  Any  person  using  the  gas  in 
their  houses  would  require  a  duplicate  holder,  so  that 
one  might  be  charging  v/hile  the  second  was  running. 
As  the  gas  in  holders  would  be  at  a  pressure  of  over  600 
lbs.  to  the  square  inch,  a  valve  would  be  required  to 
reduce  it  down  to  that  required  at  the  burners.  No 
doubt  such  a  valve  is  obtainable  but  would  require 
attention  which  the  average  householder  would  not  or 
could  not  give.  A  failure  of  the  valve  would  entail  the 
escape  of  the  gas.  It  would  appear  that  considerations 
of  cost  and  convenience  go  to  shew  that,  at  the  present 
at  least,  the  incandescent  lamp  has  nothing  to  fear  from 
acetylene  gas,  which  may  find  its  way  into  the  residence 
of  an  occasional  wealthy  householder,  but  not  into 
general  use. 


We  would    bespeak   a   most  careful 

Antiquated  vs.  ^j^^  valuable  paper  pre- 

Modern  Apparatus.  •'  r   r  r 

sented  by  Mr.  Gossler  before  the  last 

meeting  of  the  Canadian  Electrical  Association.  A  very 
large  number  of  our  readers  are  personally  and  financi- 
ally interested  in  electric  lighting  stations  ;  and  as  a 
great  proportion  of  these  stations  date  from  the  time 
when  electrical  machinery  had  not  received  the  careful 
study  that  is  now  devoted  to  it,  it  is  only  reasonable  to 
suppose  that  the  apparatus  used  is  of  the  very  ineffici- 
ent types  that  characterized  the  early  days  of  electric 
lighting.  Transformers  have  only  of  very  late  years 
received  much  consideration,  but  the  study  of  the  con- 
ditions under  which  they  operate,  and  the  principles 
involved,  has  led  to  very  great  and  beneficial  changes 
being  made  in  their  construction.  The  saving  effected 
by  the  changes  indicated  by  Mr.  Gossler,  resulted  from 
the  substitution  of  modern  high-class  transformers  for 
the  old  type  ones  previously  in  use  ;  and  nothing  can  more 
vividly  illustrate  the  difference  in  value  between  old  type 
cheap  goods  and  new  type  expensive  ones  than  the  fact, 
as  stated  by  him,  that  the  annual  savings  eff'ected  by  the 
new  transformers  will  pay  for  their  cost  in  about  2^  years. 
In  smaller  electric  lighting  plants  nothing  is  more  usual 
than  to  make  selection  of  machinery  and  apparatus  on 
the  basis  of  cost  solely,  i.  e.,  they  choose  that  one  that 
costs  the  least  money.  This  is  really  the  most  expen- 
sive policy  to  adopt,  and  as  the  knowledge  of  electrical 
investors  extends,  with  respect  to  the  machinery  they 
operate,  and  what  goes  on  while  current  is  flowing,  it 
will  become  more  and  more  evident  to  them  that  to  buy 
modern,  superior,  and  therefore  high-priced  machinery, 
gives  a  far  better  investment  than  cheap  stuff.  One 
frequently  meets  men  whose  knowledge  of  electricity  is 
so  comprehensive  that  they  know  it  all.  These  persons 
will  of  course  never  learn  anything,  but  the  earnest 
electrical  student  every  day  becomes  more  convinced  of 
the  fact  that  the  more  he  studies,  the  less  he  finds  he 
knows.  The  influence  that  transformers  can  exert  on 
the  profits  of  an  electric  plant  is  so  appreciable  that  we 
recommend  all  owners  to  very  carefully  examine  into 
the  efficiency  of  that  part  of  their  installations. 


A  writer  in  Electricity  of  London,  witli  tliienl  iiinacuracy,  says 
the  Western  Electrician,  notes  that  the  new  president  of  the 
"National  Electrical  Association"  is  "Mr.  Frederick,  who  is  an 
Enj^lislnnan."  Doubtless  the  intention  was  to  convey  the  idea 
tliat  Frederic  Nicholls,  lately  elected  to  the  presidency  of  the 
National  Electric  Light  Association,  was  born  in  England. 


NOTES  FOR  ENGINEERS. 

To  pack  piston  pumps  for  kerosene,  cup  leather,  such  as  is  used 
in  packing  hj'draulic  pumps  will  be  necessary. 

Have  a  regular  system  for  doing  your  work  in  the  engine  and 
boiler  rooms  and  have  a  time  and  place  for  everything. 

Long  grate  bars  make  hard  work  for  the  fireman,  and  he  can- 
not always  keep  the  back  grate  of  the  furnace  in  good  order.  A 
short  wide  furnace  is  the  best. 

When  using  the  ordinary  brass  check  valves,  it  is  a  good  idea 
to  use  one  size  larger  than  the  pipe  calls  for,  as  the  water  will 
then  flow  through  them  with  less  friction. 

After  taking  a  ground  joint  apart  clean  it  well,  and  before  put- 
ting it  together  again,  oil  it  thoroughly  and  if  it  is  to  be  exposed 
to  heat  use  cylinder  oil  for  this  purpose. 

When  piping  up  a  plant,  use  angle  valves  wherever  convenient, 
as  you  will  then  have  less  joints  to  make  up,  and  angle  valves 
offer  less  obstruction  to  the  passage  of  steam  than  globe  valves. 

For  removing  scale  from  boilers,  or  rust  from  any  metal,  use 
kerosene  oil.  To  loosen  a  nut  which  is  rusted  to  a  bolt,  saturate 
with  kerosene.  It  is  simple,  but  by  all  odds  the  most  effective 
rust  or  scale  resolvent. 

There  are  two  methods  of  obtaining  the  heat  value  of  coal  ;  one 
by  burning  a  representative  sample  in  some  kind  of  oxygen  cal- 
orimeter, and  the  other  rs  to  analyse  the  coal  and  equate  the 
elements  with  their  heal  values.  The  oxygen  calorimeter  is 
generally  preferred,  but  some  engineers  prefer  the  analysis. 

One  pound  of  good  coal  is  equal  to  about  four-tenths  of  a  pound 
of  wood  without  regard  to  the  quality  of  the  latter.  Some  woods 
contain  more  water  and  sap  than  others,  some  are  dense  while 
others  are  porous,  but  considering  the  pure  wood  fibre,  all  woods 
are  practically  the  same  so  far  as  their  value  for  fuel  is  concerned. 

If  you  are  using  a  power  pump  for  feeding  your  boiler  and  there 
is  no  way  to  regulate  the  amount  of  water  delivered,  connect  a 
)4  inch  pipe  into  the  discharge  pipe  and  also  into  the  suction  pipe, 
with  a  valve  to  regulate  the  circulating  water.  By  opening  this 
valve  the  amount  of  water  delivered  to  the  boiler  may  be  dimin- 
ished, and  so  a  uniform  water  level  maintained. 

If  the  safety  valve  leaks  and  grinding  it  in  affords  only  tem- 
porary relief  it  may  be  caused  by  impurities  in  the  water  causing 
a  thin  scale  to  form  on  the  valve  and  seit,  and  after  the  valve  has 
been  opened  once  it  leaks  until  ground  in  again.  I  have  known 
soda  ash,  used  as  a  boiler  cleanser,  to  do  this,  but  when  its  use 
was  discontinued  and  oil  used  instead,  the  trouble  disappeared. 

On  taking  charge  of  a  steam  plant  the  engineer  should  at  once 
acquaint  himself  with  the  peculiarities  of  the  engine,  and  next 
should  acquaint  himself  with  the  peculiarities  of  the  proprietor  or 
superintendent.  One  is  just  as  essential  as  the  other,  for  each 
will  need  an  equal  amount  of  "  managing  "  if  the  engineer  is  to 
make  an  unqualified  success  of  running  the  plant.  Some  good 
engineers  make  a  mistake  here  and  fail  .iccordingly. 

If  j  our  injector  has  been  in  use  for  several  years  and  is  not  as 
reliable  now  as  it  was  when  new,  do  not  throw  it  away,  calling  it 
worn  out,  until  you  have  carefully  cleaned  it  with  a  solution  of 
muriatic  acid  and  water.  Disconnect  the  injector,  put  corks  in 
the  outlets,  and  fill  it  up  with  the  solution,  letting  it  stand  over 
night.  Wash  out  in  the  morning  with  water  under  pressure,  and 
see  if  it  is  not  as  good  as  new.  The  solution  should  not  be 
stronger  than  about  two  parts  of  water  to  one  of  the  acid. 

In  case  of  accident  in  your  boiler  room,  where  prompt  reduction 
of  the  temperature  under  the  boiler  is  necessary,  too  great  care 
cannot  be  exercised  by  your  fireman.  As  a  rule  he  will  proceed 
at  once  to  "draw  the  fire,"  but  if  the  boiler  is  in  a  critical  state, 
such  an  act  is  certainly  not  wise.  When  a  fire  is  disturbed,  the 
heat  which  it  gives  out  is  materially  increased  for  several 
minutes,  and  unless  the  entire  body  of  the  fire  can  be  removed  at 
one  stroke,  the  safest  plan  is  to  smother  with  damp  ashes  or 
fresh  coal. 

Many  a  leaky  piston  or  valve  rod  which  is  chronically  so,  could 
be  cured  by  turning  the  piston  so  that  the  worn  place  at  the 
bottom  would  come  at  the  top,  or  by  putting  a  liner  at  the  bottom 
to  carry  the  piston  at  a  higher  level.  Sometimes  the  bottom 
part  of  a  piston  has  been  drilled,  and  the  holes  filled  with  hard 
Babbitt  to  raise  the  piston  up  into  line.  Sprung  rings  of  cast  iron 
or  brass  cannot  be  depended  on  to  centre  a  piston  or  keep  it  in 
lino,  because  of  the  wear.  Babbitt  plugs  will  serve  such  a 
purpose,  and  they  can  be  renewed  when  occasion  requires.  This 
is  an  easier  and  cheaper  way  than  having  a  new  piston  made 
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ASBESTOS. 

There  is  probably  no  production  of  inorganic  nature  about 
wliicli  tliere  is  so  much  popular  mystery  and  misconception  as 
asbestos.  It  is  vaguely  understood  that  the  principal  claim  of 
this  remarkable  product  to  attention  is  that  it  cannot  be  consumed 
by  fire,  and  not  infrequently  tlie  effect  of  the  mention  of  asbestos 
is  to  carry  ihe  hearer  back  to  ihe  days  when  the  people  of  the 
Pharaohs  wrapped  their  dead  in  cere-cloths,  woven  from  fibre,  in 
order  to  preserve  them,  the  body  having  been  first  embalmed. 
Romantic  stories  have  also  come  down  to  us  of  ancient  demon- 
strations of  magic  in  which  asbestos  has  played  the  leading  part, 
but  the  real  interest  in  asbestos  centres  in  the  present.  It  is  of 
more  importance  to  the  human  race  to-day  than  it  has  been  in  the 
whole  range  of  history.  Asbestos  twenty-five  years  ago  was 
practically  not  known  in  the  laboratory  of  the  chemist  or  mineral- 
ogist. It  now  finds  its  waj'  in  one  form  or  another  into  every 
workshop  where  steam  is  employed. 

To  the  question,  "What  is  asbestos?"  it  is  not  altogether  easy 
to  find  an  answer.  Geologists  classify  it  among  the  hornblends. 
In  itself,  asbestos  is  a  physical  paradox,  a  mineralogical  vege- 
table, both  fibrous  and  crystalline,  elastic  yet  brittle,  a  floating 
stone,  but  as  capable  of  being  carded,  spun  and  woven  as  flax, 
cotton  or  silk.  It  is  apparently  a  connecting  link  between  the 
vegetable  and  the  mineral  kingdom,  possessing  some  of  the  char- 
acteristics of  both.  In  appearance  it  is  light,  buoyant  and  feath- 
ery as  thistledown  ;  yet,  in  its  crude  state,  it  is  dense  and  heavy 
as  the  solid  rock  in  which  it  is  found.  Apparently  as  perishable 
as  grass,  it  is  yet  older  than  any  order  of  animal  or  vegetable  life 
on  earth.  The  dissolving  influences  of  time  seem  to  have  no 
effect  upon  it.  The  action  of  unnumbered  centuries,  by  which  the 
hardest  rocks  known  to  geologists  are  worn  awaj-,  has  left  no 
perceptible  imprint  on  the  asbestos  found  embedded  in  them. 
While  much  of  its  bulk  is  of  the  roughest  and  most  gritty  mater- 
ials known,  it  is  really  as  smooth  to  the  touch  as  soap  or  oil. 
Seemingly  as  combustible  as  tow,  the  fiercest  heat  cannot  con- 
sume it,  and  no  known  combination  of  acids  will  destructively 
affect  the  appearance  and  strength  of  its  fibre,  even  after  days  of 
its  action.  It  is,  in  fact,  practically  indestructible.  Its  incom- 
bustible nature  renders  it  a  complete  protection  from  flames,  but 
beyond  this  most  valuable  quality,  its  industrial  value  is  greatly 
augmented  by  its  non-conduction  of  heat  and  electricity,  as  well 
as  by  its  important  propriety  of  practical  insolubility  in  acids. 

Asbestos  has  been  found  in  all  quarters  of  the  globe.  It  comes 
from  Italy,  China,  Japan,  Australia,  Spain,  Portugal,  Hungary, 
Germany,  Russia,  The  Cape,  Central  Africa,  Canada  (Fig.  i), 
Newfoundland,  this  country,  and  from  ScKithern  and  Centra] 
America. 

Notwithst.'inding  this  wide  distribution  of  asbestos,  the  only 
varieties  which  at  present  appear  to  demand  serious  consideration, 
from  a  commercial  point  of  view,  are  the  Russian,  the  South  Afri- 
can, the  Italian  and  the  Canadian. 

Before  the  development  of  the  Canadian  fields,  the  Italian 


Fig.  I. — Canadian  Asbestos. 

asbestos  was  supreme  in  the  market.  For  nearly  twenty  years 
Italy  has  been  looked  to  for  the  best  grades  of  the  fibre.  From  a 
point  on  the  northern  mountain  slope  of  the  Susa  valley  is  taken 
the  floss  asbestos  fibre,  the  appearance  of  which  in  gas  stoves  is 
so  familiar.  In  the  same  locality  is  found  a  fine  white  powder  of 
'  asbestos,  which  serves  for  paint  and  other  purposes.  The  mining 
is,  carried  on  at  a  height  of  from  6,000  to  10,000  feet  above  sea 
level. 

But  the  Italian  asbestos  industry,  once  so  important,  is  already 
on  the  down  grade.  The  difficulties  of  mining  are  very  great, 
and  unduly  increase  the  cost  of  production.  The  asbestos  itself, 
judged  by  the  latest  standards,  is  of  inferior  quality  ;  it  is  not 
easy  to  spin,  and  it  does  not  pulp  well  in  the  making  of  (laper. 
The  best  grade  is  extremely  rare,  and  its  cost  of  mining  anil 
transportation  is  prohibitive.    The  supply  from  the  Italian  mines 


is  rapidly  falling  off.  As  a  matter  of  fact,  Canada  contains  the 
great  asbestos  region  of  the  world,  in  the  sense  that  while  its 
mines  are  practically  unliiniu-d  in  productive  capacity,  the  product 
is  of  a  quality  which  fully  meets  the  requirements  of  the  newest 
and  most  exacting  of  the  innumerable  uses  that  are  daily  being 
found  for  it. 

The  process  of  manufacture  is  inlensel}  interesting,  more  espe- 
cially from  the  fact  that  as  the  industry  is  constantly  entering 
upon  novel  phases,  new  methods  of  treatment  and  special  machin- 
ery have  to  be  devised.    One  of  its  special  uses  is  for  wall  paper. 

One  of  the  largest  branches  of  asbestos  manufacture  is  that  of 
sectional  cylinders  for  pipe  coverings,  for  retaining  the  heat  of 
steam  and  other  pipes,  fult  protective  coverings  for  boilers,  frost- 
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proof  protections  for  gas  or  water  pipes,  and  cement  filling,  which 
can  be  laid  on  with  a  trowel,  for  the  covering  of  steam  pipes, 
boilers  or  sills.  In  some  of  these  cases,  where  it  is  only  neces- 
sary to  retain  the  heal,  the  asbestos  is  mixed  with  other  sub- 
stances ;  but  where  the  protection  must  be  fireproof  as  well,  only 
asbestos  is  used.  The  utility  of  such  covering  is  well  illustrated 
in  the  heating  system  of  railway  cars.  The  main  pipe  from  which 
the  individual  cars  draw  their  respective  heat  supplies  by  side 
mains,  if  not  covered  with  asbestos,  would  lose  a  large  proportion 
of  its  caloric  from  the  rapid  motion  of  the  car  through  the  air. 
An  interesting  innovation  in  this  class  of  manufacture  is  asbestos 
sponge.  It  is  not  generally  known  that  sponge  has  great  powers 
of  fire  resistance.  The  discovery  was  made  accidentally  not  long 
ago,  and  the  result  was  that  a  consignment  of  scraps  of  sponge 
picked  up  on  the  Southern  coasts  was  ordered  for  experimental 
purposes.  The  sponge  was  finely  connninuted  and  mixed  intim- 
ately with  asbestos  fibre.  The  combination  was  found  so  success- 
ful for  any  covering  which  had  to  be  fireproof  as  well  as  heat- 
proof that  the  material  has  become  standard.  Being  full  of  air 
cells,  it  necessarily  makes  an  excellent  non-conductor.  Another 
very  extensive  department  in  asbestos  manufacture  is  that  of 
packings.  Of  these  there  are  an  infinite  number  of  forms.  In 
these  days  of  high  pressures  and  ocean  records,  it  is  of  supreme 
importance  to  marine  engineers  that  they  should  have  jointing 
and  packing  materials  on  which  absolute  reliance  can  be  placed. 
In  order  to  meet  modern  exigencies  every  possible  form  of  pack- 
ing has  been  constructed,  particularly  with  asbestos  and  metallic 
wire,  and  with  asbestos  and  rubber  cores  for  gland  packing.  The 
making  of  asbestos  paper  varies  from  the  building  up  of  the 
thickest  millboard  to  the  production  'of  a  writing  paper  which, 
from  its  indestructibility,  is  valuable  in  case  of  fire  for  preserving 
charters,  policies,  agreements  and  other  important  documents. 

To  the  electrical  engineer  asbestos  is  absolutely  indispensable. 
Many  parts  of  electrical  devices  and  machinery  and  wires  through 
which  the  electrical  current  passes  become  heated,  and  were  it 
not  for  the  electrical  insulation  and  heat-resisting  qualities  which 
asbestos  possesses,  the  appanitus  would  be  completely  destroyed, 
particularly  in  the  case  known  to  electricians  as  "  short  circuit- 
ing." For  such  purpose  it  has  been  found  advisable  to  combine 
asbestos  with  rubber  and  other  gums,  and  this  combination  is  now 
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used  universally  for  not  only  electrical,  but  also  steam  and 
mechanical  purposes. 

The  newest  departure  in  the  asbestos  field  is  the  construction  ot 
eiectrothermic  apparatus.  The  heatingr  effect  of  the  electric  cur- 
rent is  utilized  by  embedding  the  wire  in  an  asbestos  sheet  or  pad. 
The  pad  is  used  by  physicians  and  nurses  for  maintaining  arti- 
ficial heat  in  local  applications,  and  is  said  to  be  already  largely 
used  in  hospitals.  Another  application  of  the  same  principle  is  to 
car  heaters.  A  sheet  of  asbestos,  with  the  embedded  wires,  is 
clamped  between  two  thin  steel  plates,  and  the  portable  heater 
thus  provided,  or  a  series  if  need  be,  is  connected  to  the  car  cir- 
cuit quickly  and  easily.  It  gives  an  even  and  healthy  heat,  and 
can  be  so  regulated  as  not  to  overheat  the  car.— George  Heli 
Guy,  in  New  York  Evening  Post. 


THE  TELEPHONE  IN  RAILROAD  PRACTICE.* 

The  growing  use  of  the  telephone  in  railroad  work  and  its 
present  advantages  and  future  possibilities  is  a  subject  well  worthy 
of  consideration  and  study. 

The  telephone  equipment  at  local  points  best  adapted  to  the 
transmission  of  the  internal  business  of  a  railroad,  depends  upon 
the  location  and  the  degree  of  concentration  of  the  offices  at  each 
point.  The  value  of  a  private  telephone  line  connecting  inter- 
mediate points  and  the  division  headquarters  along  the  line  of  the 
road  is  dependant  to  a  large  extent  upon  the  number  of  instru- 
ments that  are  enabled  to  secure  intercommunication  thereby. 

In  connection  with  the  speaking  tube  or  internal  telephone 
system,  special  efforts  are  being  made  by  the  local  teleplione 
companies  to  offer  the  railroad  companies  instruments  and 
apparatus  that  vary  with  the  character  of  the  service  desired. 
For  instance : 

System  A— A  central  switch  with  lines  radiating  from  it,  each 
line  having  one  or  more  stations  connected  with  it,  the  whole 
'  being  arranged  for  intercommunication. 

This  system  is  operated  in  much  the  same  manner  as  an  ordinary 
telephone  exchange,  a  switch  being  located  at  some  central  point, 
provided  with  a  means  for  calling  and  receiving  calls  from  each 
station,  and  for  connecting  the  several  stations  with  each  other. 
The  switch  may  be  located  where  it  can  be  operated  by  some 
person  in  connection  with  other  work,  or  if  the  system  is  large, 
the  services,  of  a  regular  operator  may  be  required. 

This  system  (if  but  one  station  is  connected  on  each  radiating 
line)  secures  secrecy  between  any  two  stations  and  provides  for 
independent  communication  between  a  number  of  stations  at  the 
same  time. 

System  B — A  switch  at  a  particular  office  with  lines  radiating 
from  it,  each  line  having  one  or  more  stations  connected  with  it, 
the  whole  being  arranged  for  communication  to  and  from  this 
particular  office,  but  not  for  communication  between  stations  on 
different  lines. 

This  system  is  used  for  trans£icting  business  between  a 
particular  office  and  several  stations  in  cases  where  it  is  not 
required  that  the  stations  communicate  with  each  other.  A  switch 
is  provided  at  the  main  office  only. 

This  system  (if  but  one  station  is  connected  on  each  radiating 
line)  secures  secrecy  between  the  main  office  and  any  one  of  the 
stations. 

System  C — A  switch  at  each  station,  with  means  for  connecting 
the  instrument  at  such  station  witli  lines  extending  to  each  of  the 
other  stations. 

This  system  is  so  arranged  that  a  person  at  any  station  can  call 
any  other  station  over  a  special  line  and  establish  the  desired 
connection  without  the  aid  of  an  operator.  It  does  not  secure 
secrecy  to  such  a  degree  as  systems  "A"  or"B."  A  switch 
being  located  at  each  station,  access  may  be  had  to  all  circuits 
whether  in  use  or  not,  but  as  the  bell  at  the  desired  station  is  the 
only  one  operated  when  a  call  is  made,  secrecy  is  fairly  assured, 
and  interruptions  are  not  likely  to  occur  unless  the  use  of  the  same 
circuit  should  be  desired  by  a  second  party  and  his  instrument  be 
connected  for  the  purpose  of  making  a  call.  It  is  possible  for 
parties  at  several  stations  to  converse  independently  with  each 
other  at  the  same  time. 

System  D — A  single  circuit  connecting  two  or  more  stations. 

All  inslruinents  being  connected  upon  one  circuit,  no  switching 
apparatus  is  required.  Only  two  stations  can  use  the  line  at  one 
time  and  there  can  be  no  secrecy,  as  a  call  made  from  any  station 
will  ring  all  bells  simultaneously. 

"  Paper  read  liefore  tlie  Ass  ciatio  1  of  Railway  Telcgrapli  Siipevintemlenls, 
Fortress  Monroe,  Va.,  June  17,  by  W.  W.  Ryrler,  Chicago. 


Systems  "A  "  and  "  B  "  are  especially  adopted  and  serviceable 
for  freight  offices  and  yards,  round  houses,  switching  towers,  etc. 

Systetii  "  C  "  is  perhaps  the  most  convenient  and  satisfactory 
when  the  stations  to  be  connected  are  not  numerous. 

System  "  D  "  is  the  most  simple  and  inexpensive. 

An  outgrowth  from  system  "A"  is  the  present  private  branch 
telephone  exchange.  The  benefits  derived  from  the  establishment 
and  operation  of  private  branch  exchanges  seem  comparatively 
unknown,  and  especially  so  to  those  who  have  not  been  closely  in 
touch  with  the  growth  of  this  particular  line  of  the  business,  and  it 
is  with  a  view  of  arousing  interest  in  this  direction,  as  well  as 
securing  additional  information  through  the  discussion  which  I 
trust  will  follow  this  paper,  that  I  have  endeavored  to  collect  as 
much  reliable  information  as  possible  bearing  upon  the  subject. 
This  very  lack  of  familiarity  with  the  branch  exchange  frequently 
results  in  a  much  less  efficient  service  from  a  given  number  of 
telephone  lines  than  would  be  secured  were  they  merged  into  the 
so-called  exchange. 

"  In  the  march  of  civilization  the  improvements  of  yesterday 
are  discarded  for  those  of  to-day.  The  tin  speaking  tube  once 
used  for  interior  communication  gives  way  to  the  telephone.  In 
this  age  when  only  time  saving  is  considered  more  important  than 
labor  saving,  and  the  combination  of  both  is  the  prime  object  with 
all  active  minds,  the  importance  of  rapid  and  reliable  communica- 
tion can  not  be  over-estimated.  Especially  true  is  this  of  the 
business  conducted  in  a  large  building  where  the  labor  and  delay 
incidental  to  employing  messengers  or  office  boys,  make  an 
important  item  of  expense.  In  the  general  offices  of  a  large 
railroad  company,  where  every  office  can  be  connected  one  with 
another,  and  the  various  working  departments  be  brought  into 
talking  relations  with  one  another,  this  telephone  service  is  .a 
time,  money  and  labor  saver;  and  where  the  heads  of  depart- 
ments .ire  separated  from  each  other  by  doors,  stairs  aud  passages 
it  is  invaluable." 

Every  railroad  man  is  familiar  with  the  general  scheme  of 
railroad  organization,  and  the  relationship  between  the  various 
departments,  their  chiefs,  etc.  The  lines  of  authority  are  closely 
drawn,  and  the  flow  of  communication  naturally  follows  these 
divisional  lines. 

As  the  division  of  responsibility  among  the  several  officials  and 
employees  who  carry  on  the  operation  of  the  railroad  company  is 
plainly  defined,  so  the  use  of  the  telephone  tends  to  parallel  those 
divisions  of  responsibility  and  to  follow  the  lines  which  separate 
the  duties  which  are  to  be  performed. 

In  the  application  of  the  telephone  to  the  transaction  of  internal 
business  at  local  points  and  within  a  certain  radius  of  the  office 
building  or  about  the  yards  and  switching  centers,  the  numerous 
communications  necessary  are  passed  to  and  fro  easily  and 
without  loss  of  time. 

The  tendency  is  towards  the  constant  growth  of  private  branch 
exchanges,  as  they  give  more  perfect  interchange  of  communica- 
tion for  every  class  of  business,  concentrate  the  service  within 
certain  limits  and  enable  the  business  to  be  transmitted  direct 
without  going  through  the  medium  of  the  local  telephone  operator, 
and  vary  the  class  and  extent  of  the  service  desired  according  to 
the  price  paid. 

The  benefits  to  be  derived  from  the  operation  of  the  private 
branch  exchange  have  been  recognized  to  a  greater  extent  in  the 
city  of  Chicago  than  elsewhere  in  the  country.  As  a  matter  of 
fact  there  are  at  present  in  that  city  over  130  private  branch 
exchanges,  operating  an  aggregate  of  over  1,200  telephone 
instruments.  These  exchanges  are  operated  by  railroad  and 
express  companies,  large  wholesale  and  retail- establishments, 
manufacturers,  etc.,  and  range  in  extent  from  four  to  100 
instruments.  They  are  connected  by  means  of  trunk  lines  with 
the  local  telephone  company's  exchange,  so  that  connection  may 
be  had  with  the  public. 

In  a  great  many  cases  a  particular  telephone,  while  greatly 
needed  for  the  handling  of  railroad  business,  has  no  occasion  for 
public  connection.  If  arranged  so  that  they  can  secure  such 
connection,  the  result  is  that  the  telephone  will  be  used  more  or 
less  for  private  ends  ;  consequently,  when  the  public  trunk  lines 
are  required  for  legitimate  railroad  business,  they  will  be  reported 
"busy,"  while  as  a  matter  of  fact,  they  are  being  used  for 
private  business. 

To  obviate  this  evil  and  to  furnish  as  nearly  as  possible  what  is 
absolutely  required,  the  local  telephone  company  has  recently 
adopted  a  scheme  whereby  it  is  made  impossible  to  give  certain 
offices  public  connection,  although  they  are  able  to  secure 
unrestricted  intercommunication  with  every  line  radiating  from 
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the  branch  cxchang-e.  In  g:ivhig-  this  limited  set  vice,  the;  tele- 
phone company  charg-es  considerably  lessened  rental,  allhouf^h 
securing-  for  the  subscriber  a  more  efficient  service  by  not  allowing 
the  unnecessary  blocking  of  his  down-town  trunk  wires.  This 
difference  in  expense  together  with  the  diflferencc  in  price  between 
public  and  branch  exchange  lines  is  almost,  if  not  quite,  sufficient 
to  pay  the  salary  of  the  telephone  operator  even  though  you  have 
only  a  small  number  of  lines,  and  this  naturally  increases  with  the 
greater  extent  of  the  system. 

The  success  of  the  system  can  best  be  indicated  by  the  state- 
ment that  of  all  the  branch  exchanges  put  in  operation  in  the  city 
of  Chicago,  only  one  has  ever  been  taken  out  through  dissatis- 
faction with  the  system,  and  in  this  case  it  was  only  a  short  time 
before  the  telephone  company  was  requested  to  immediately 
replace,  the  firm  finding  that  the  inconvenience  and  loss  of  time 
were  greatly  increased  when  the  exchange  was  closed. 

The  growth  of  the  private  branch  exchange  system  must  soon 
extend  along  the  lines  of  the  individual  roads;  in  fact,  at  present 
the  Pennsylvania  Railroad  Company  has  in  operation  a  very 
complete  system  which  gives  them  direct  connection  over  wires 
entirely  controlled  by  them  between  all  division  headquarters  011 
their  road  east  of  Pittsburgh.  Through  the  courtesy  of  that 
company  I  am  pei  niitted  to  exhibit  a  diagram  of  this  system. 
They  have  branch  exchanges  at  all  division  headquarters  and 
have  leased  from  the  Long  Distance  company  necessar)-  wires  to 
complete  connections  with  these  points.  Other  large  eastern 
lines,  I  understand,  are  now  contemplating  the  a  option  of  this 
same  scheme. 

With  the  growth  of  the  private  exchange  idea,  these  exchanges 
will  rapidly  multiply  in  large  cities  and  the  necessity  for  means  of 
intercommunication  between  them  without  going  through  the 
public  exchange  will  become  imperative;  in  fact,  in  the  city  of 
Chicago,  at  present,  where  branch  exchanges  are  being  operated 
by  the  Chicago  &  Northern  Pacific,  Chicago,  Rock  Island  & 
Pacific,  Chicago,  Milwaukee  &  St.  Paul,  Chicago  &  Eastein 
Illinois,  Illinois  Central,  Chicago  &  Northwestern  and  Chicago, 
Burlington  &  Quincy  Railroad  companies  this  necessity  is  very 
noticeable,  and  the  local  telephone  company  is  considering  the 
question  of  trunking  the  different  exchanges  together.  With  this 
accomplished,  it  is  but  a  step  to  the  connection  of  the  branch 
exchanges  in  one  city  with  those  in  another  over  wires  controlled 
by  the  railroad  companies.  How  this  can  best  be  done  can  only 
be  decided  by  trial,  and  I  believe  we  will  have  to  meet  this 
particular  issue  at  a  very  early  date. 

When  we  consider  the  rapid  growth  of  the  telephone  .system,  it 
seems  a  question  of  only  a  short  time  before  the  telegraph  will  be 
largely  superseded  by  the  telephone.  It  has  been  shown  in 
actual  practice  in  commercial  service  that  messages  of  30  words 
can  be  read  and  intelligently  transmitted  in  a  quarter  of  a  minute, 
or  120  words  per  minnte,  which  is  about  3,900  belter  per  hour 
than  the  average  by  Morse,  using  the  Phillips  code  and  the 
typewriter.  The  above  record  is  taken  from  a  guaranteed  service 
where  the  toll  service  is  daily  performed  on  this  basis. 

The  question  of  the  telephone  not  being  able  to  compete  with 
the  telegraph  on  account  of  the  lack  of  records  was  happily 
answered,  you  will  recollect,  by  Superintendent  Selden  in  a  paper 
read  before  this  association  at  the  1894  meeting,  and  this  feeling, 
I  believe,  is  rapidly  passing  away. 

The  despatching  of  trains  by  telephone  has  been  tried  with 
perfect  success  in  several  instances  in  this  country.  This  is  the 
most  exacting  of  service,  and  the  fact  that  it  is  a  success  speaks 
volumes  for  its  efficiency. 

It  is  a  well-  known  fact  that  large  corporations  are  slow  in 
adopting  radical  changes,  but  the  improvements  in  telephone 
apparatus  are  so  marked  and  the  benefits  derived  from  its  use  so 
evident,  that  they  are  being  forced  to  recognize  its  merit  and 
consequently  are  rapidly  advancing  the  movement. 


One-half  a  square  inch  of  piston  area  per  horse  power  is  a  com- 
mon rating  for  steam  engines. 

If  the  girth  seams  of  a  tubular  boiler  le.ak  and  chipping  and 
caulking  do  not  stop  it,  be  sure  there  are  no  cracks  in  the  plate, 
or  that  defective  rivets  are  not  the  cause  of  it.  If  the  boiler  is 
sound,  the  trouble  may  be  caused  by  unequal  contraction  of  the 
plates  due  to  the  introduction  of  comparatively  cool  feed  water 
into  the  bottom  of  the  boiler.  If  the  location  of  the  feed  pipe  is 
changed  the  leakage  may  cease  without  further  attention.  The 
water  should  be  discharged  into  the  bodv  of  the  water  already  in 
the  boiler,  and  not  on  the  bottom  shoots. 


ELECTRIC  LIGHT  INSPECTION. 

TllK  divisional  inspector  of  electric  light,  Mr.  Wni.  j4)hnson,  of 
Belleville,  was  here  .several  days  last  week,  during  which  lime  he 
has  inspected  all  the  electric  light  meters  and  also  has  been  look- 
ing into  the  voltage  or  pressure  carried  by  the  comp.'iny.  It  will 
be  remembered  that  the  Government  fitted  up  app.'iratus  in  the 
post  office  building,  but  to  suit  the  convenience  of  the  Light,  Heal 
and  Power  Co.,  the  inspection  is  now  done  at  the  premises  on 
Willi.im  street.  Mr.  Johnson  was  not  stinted  in  his  praise  of  the 
test  board  and  other  appliances  supplied  by  the  ingenuity  of  Mr. 
H.  E.  Ree.sor,  who,  Mr.  Johnson  .says,  in  the  fitting  up  of  these, 
has  shown  his  ability  as  an  electrical  engineer.  It  has  proved 
fortunate  for  the  u.sers  of  electric  light  meters  that  they  have  been 
brought  under  Government  inspection,  if  they  are  everywhere 
as  they  are  here.  It  must  be  understood  that  the  company  here 
accepted  the  meters  from  the  manufacturers  as  correct  and  had 
their  guarantee  that  they  were  ;  but,  when  tested  by  the  Govern- 
ment standards,  the  majority  of  them  have  been  found  to  be  loo 
fast,  or,  in  other  words,  against  the  consumers.  One  meter  only 
was  found  too  slow  and  it  was  sixteen  per  cent,  that  way,  while 
many  of  them  were  from  seven  to  nineteen  per  cent.  fast.  All  the 
meters  in  town  have  now  been  adjusted  or  regulated  in  the 
inspector's  presence  and  have  been  sealed  by  him.  The  inspect- 
or explained  to  us  that  the  Electric  Light  Inspection  Act  requires 
each  company  to  slate  to  all  its  customers  the  rate  of  voltage  at 
which  it  will  supply  the  electricity  ;  the  company  here  proposes  to 
do  this  at  a  voltage  of  104,  but  the  inspector  found  that  the  conv 
pany  was  furnishing  it  at  from  109  to  1  12  volts  and  informed  the 
company  that  it  was  liable  to  a  penalty  for  increasing  or  diminish- 
ing the  voltage  beyond  or  under  three  per  cent,  of  104  volts.  The 
reason  for  this  provision  of  the  law  is  that  if  the  voltage  is  greater 
than  the  amount  specified  it  destroys  the  lamps,  or  if  less  than  it 
should  be  the  light  is  diminished.  A  number  of  our  citizens 
visited  the  Light,  Heat  and  Power  Company's  office  while  the 
inspector  was  here,  and  had  explained  to  them  the  interior  of  that 
mystical  looking  object  an  electric  light  meter,  also  how  the 
meters  were  tested,  and  the  meaning  of  some  of  the  technical 
terms  used  by  the  electric  light  fraternity. — Canadian  Post, 
Lindsay,  Ont. 

The  inspection  by  the  Govei'nmcnt  of  all  the  electric  light 
meters  in  town  was  concluded  this  morning,  nearly  one  hundred 
and  fifty  having  had  the  red  seal  attached  to  them.  The  Govern- 
ment regulations  give  the  electric  light  companies  until  the  first 
of  next  June  to  have  all  their  meters  tested,  after  which  it  will  be 
unlawful  for  them  to  use  any  other.  A  penalty  of  $25  is  to  be 
inflicted  after  that  date  on  any  company  or  person  who  uses  a 
meter  which  has  not  been  inspected  and  stamped. 

The  Peterborough  Light  and  Power  Co.  has  done  a  popular 
thing  in  having  its  meters  tested  at  once,  and  in  this  way  again 
has  given  evidence  of  how  well  it  keeps  its  finger  on  the  public 
pulse,  and  have  met  the  universal  clamor  for  inspected  meters. 

The  inspector,  Mr.  Wm.  Johnston,  informs  the  Review  that  of 
the  hundred  and  fifty  meters  tested,  about  a  dozen  were  incorrect, 
six  were  5  p.  c,  a  couple  8  p.  c,  and  two  12  p.  c.  too  fast,  or  in 
favor  of  the  company,  while  one,  where  the  customer  uses  ten 
lights,  had  not  registered  but  a  small  percentage  of  the  energ}', 
owing  to  part  of  the  gearing  having  got  wrong,  the  customer's 
bill  for  last  quarter  having  been  only  $1.80.  These  cases,  how- 
ever, prove  the  value  of  the  inspection.  By  a  strange.  "  irony  of 
fate  "  the  two  meters  that  were  twelve  per  cent,  too  quick  were 
in  the  residences  of  two  of  the  officers  of  the  companj'. 

Mr.  Johnston  also  says  that  the  work  of  inspection,  which  it 
was  first  intended  should  be  done  at  the  gas  inspector's  office  in 
the  Custom  House,  was  accomplished  much  more  quickly  at  the 
offices  of  the  Light  and  Power  Company  where  through  the 
ingenuit)'  of  Mr.  Fisk,  the  company's  clever  electrician,  facilities 
were  provided. — The  Daily  Review^,  Peterborough,  Ont. 


If  the  guides  on  an  engine  are  made  separate  from  the  frame, 
they  may  be  taken  off  and  planed  whep  they  need  it,  but  if  they 
are  cast  with  the  frame  this  cannot  be  done. 

For  lubricating  pump  rods,  a  very  good  mixture  is  made  from 
tallow,  cj  linder  oil  and  plumbago  ;  and  if  the  water  is  warm,  it  is 
better  to  add  a  little  beeswax.  This,  mixed  with  the  fibers  of  the 
rod  packing,  will  greatly  improve  the  ea.se  of  running  and  will 
keep  the  rod  in  good  condition  ;  and,  in  fact,  this  and  good  waste 
may  be  used  to  replace  expensive  packing-  if  the  waste  is  properly 
laid  up. 
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WIRE  INSULATION. 

Bv  H.  \V.  Nelson. 

The  insulation  ot  wire  for  electrical  purposes  has 
grown  into  a  large  and  important  industry  in  this 
country  during  the  past  ten  years..  For  the  lack  of  the 
right  kind  of  commercial  and  scientific  attention  it  has 
grown  up  very  badly  in  certain  lines,  viz.,  those  relative 
to  lighting  and  transmission  of  power,  which  are  the 
lines  covering  by  far  the  larger  part  of  the  business. 

On  the  other  hand,  the  manufacture  of  telegraph  and 
telephone  wires,  notably  the  telegraph,  has  been  brought 
up  to  a  splendid  state  of  efficiency,  both  commercially 
and  scientifically.  The  reason  is  not  far  to  seek,  when 
we  consider  that  such  men  as  Lord  Kelvin,  Edison,  etc., 
have  not  thought  the  minutiae  of  this  branch  too  small 
to  engross  their  colossal  minds,  and  that  the  manufac- 
turers have  co-operated  with  them  to  turn  out  a  good 
commercial  article.  In  lighting  and  power  transmission 
work,  attention  to  the  fine  details  of  wire  insulating  has 
been  positively  shirked  by  the  technical  men,  they  hav- 
ing left  their  part  to  crude,  untrained  minds.  A  glance 
at  the  patents  list,  with  its  hundreds  of  ridiculous, 
foolish  specifications  for  insulating  wire,  presents  evi- 
dence ot  uneducated  dabbling. 

In  conjunction  with  this  neglect  of  the  engineer  there 
has  been  an  almost  entire  absence  of  co-operation  of  the 
business  man  with  the  technical. 

As  a  consequence  of  the  striving  of  the  one  for  cheap 
wire  and  the  other  for  high  quality,  and  no  attention  to 
the  intervening  details,  the  market  has  run  into  two 
channels  :  On  the  one  hand  a  cheap  and  very  poor  insu- 
lation, and  on  the  other,  a  high  quality  and  very  high 
price.  There  are  a  few  grades  between,  of  insignificant 
amounts,  which  do  not  affect  the  argument. 

A  friendly  association  on  the  part  of  these  men,  with 
a  little  more  regard  to  the  importance  of  the  details  in- 
volved, would  in  all  probability  have  made  a  market  for 
a  fair-priced  medium  wire.  For  an  instance,  a  wire  is 
needed  for  interior  and  hidden  work,  to  go  on  a  52-volt 
circuit  alternating  current  from  a  1,000-volt  main  line, 
or  on  a  125-volt  circuit  direct,  constant  current.  For 
this  a  wire  is  demanded  having  an  insulation  resistance 
of  from  800  to  1200  megohms  per  mile,  and  unless  the 
engineer  and  underwriters  are  hoodwinked,  a  high-priced 
rubber-covered  wire  is  put  in  which  is  capable  of  with- 
standing without  rupture  the  shock  of  from  5,000  to  10,- 
000  volts  alternating.  This  appears  an  excessively  large 
factor  for  safety,  but  with  their  present  knowledge  those 
on  whom  the  responsibility  lies  cannot  accept  anything 
less  costly,  and  take  the  risk  of  perhaps  an  early  break- 
down of  their  insulation.  They  have  a  general  know- 
ledge that  an  insulation  compound  made  up  with  a  large 
percentage  of  pure  rubber  will  resist  water  and  not  be 
short-lived,  and  that  a  more  attenuated  compound,  or 
another  compound,  may  be  good  or  rubbish.  They  can- 
not tell  without  the  test  of  time,  and  not  being  familiar 
with  its  manufacture,  they  will  not  accept  risks  on 
another's  ipse  dixit.  They  therefore  must  stick  to  an 
extra  superfine  where  an  ordinary  wire  would  do. 

This  ordinary  wire,  by  which  is  meant  a  fair  insulation 
resistance  sufficiently  long-lived,  at  a  medium  price, 
would  undoubtedly  be  forthcoming  if  the  market  de- 
manded it.  In  this  regard,  however,  when  the  engineer 
does  not  demand  anything  more  than  an  insulated  wire, 
the  purchasing  agent  has  an  opportunity  to  get  some- 
thing cheap,  and  the  lowest  tender  gets  the  contract. 
This  is  the  place  where  very  poor  stuff  masquerades  as 


electrically-insulated  wire.  One  very  prominent  kind, 
which  is  literally  a  whited  sepulchre,  is  a  wire  covered 
with  a  braid  or  wrap  of  cotton,  or  other  fibrous  material, 
very  hygroscopic,  which  is  saturated  with  pitch,  or  some 
much  vaunted  insulating  paint,  to  render  it  non-hygro- 
scopic, which  it  does  not;  the  whole  then  receives  a 
plaster  of  whiting  and  fish-glue,  or  similar  compound, 
to  render  it  fire-proof,  which  it  does  not. 

Then  again,  where  the  high  cost  wire  is  put  in,  the 
ends  on  the  cut-outs,  rosettes,  etc.,  are  often  left  bare 
or  worse  by  being  insulated  with  sticking  tape,  made  of 
coiton  (hygroscopic)  and  poor  rubber  compound  which 
quickly  oxidises,  and  against  such  weak  spots  a  wire 
having  an  insulating  resistance  of  200  megohms  per 
mile  should  be  more  than  ample.  In  addition  to  this 
the  flexible  drop  cords  to  the  lamps  have  simply  been 
called  for  in  specifications  as  rubber-covered  lamp  cord, 
and  the  purchasing  agent  buys  the  cheapest  article 
which  can  legally  be  labelled  "rubber-covered."  If  a 
drop  of  salt  water  be  dropped  on  this  cord  when  the  cir- 
cuit is  closed  its  quality  will  probably  show  up  in  a  very 
bright  way. 

The  insulation  called  "weatherproof,"  which  is  not 
weatherproof,  however,  serves  the  purpose  for  which  it 
is  generally  used  very  well.  It  is  generally  used  as  a 
line  wire  on  currents  at  a  low  voltage,  and  providing 
that  the  pole  insulators  are  good,  it  simply  serves  as  a 
separator,  preventing  a  dead  short  circuit  if  stray  wires 
of  low  voltage  touch  it.  In  choosing  this  wire,  if  the 
choice  were  made  more  with  regard  to  its  usefulness 
and  life,  and  not  so  much  to  the  highly  polished  surface, 
a  saving  in  renewals  might  be  effected  without  an  extra 
first  outlay,  in  that  the  money  saved  by  foregoing  the 
extra  work  in  fancy  finishing  could  be  put  into  the  ma- 
terial, by  having  a  heavier,  stronger  covering. 

It  must  be  remembered  that  this  covering  only  acts 
as  a  separator,  that  it  soaks  up  water  almost  as  a  sponge, 
and  that  the  end  to  be  gained  is  that  the  covering  re- 
quired be  strong  enough  to  resist  the  rough  usage  it  gets 
from  the  kerb-stones,  posts,  trees,  road-gravel,  etc., 
when  the  linemen  are  stringing  it,  and  from  the  sun  and 
rain  afterwards.  To  this  end  it  is  necessary  to  put  on 
two  or  more  strong  jute  or  cotton  braids,  and  to  saturate 
them  with  a  compound  which  will  stick  the  braids  to  the 
wire  and  preserve  them  from  rotting.  There  can  be  very 
little  of  the  polish  left  when  the  wire  is  stretched  on  the 
poles  after  this  handling. 

The  above  somewhat  short  and  imperfect  remarks,  if 
they  succeed  in  calling  attention  to  a  very  backward 
branch  of  electrical  work,  may  suggest  many  ideas  for 
improvement. 

(1)  .  It  may  be  suggested  that  some  of  our  prominent 
consulting  engineers  (men  above  financial  interest  in  any 
particular  manufacture)  make  a  special  study  of '  this 
subject,  in  order  to  have  more  than  a  mere  general 
knowledge  of  it. 

(2)  .  That  the  leading  fire  insurance  companies  together 
engage  a  man  thoroughly  experienced  in  wire  insulating 
as  a  permanent  inspector  of  insulations.  (N.  B.  They 
already  do  something  abortive  in  this  direction.)  That 
they  fit  him  up  with  a  laboratory,  and  have  a  sample  of 
all  wires  tested  and  put  on  record  before  they  are  allowed 
to  be  strung,  or 

(3)  .  That  the  government  appoint  this  official  and 

(4)  .  That  a  law  be  passed  making  it  a  misdemeanor 
for  anyone  to  string  wires  a  sample  of  which  has  not 
been  officially  accepted  by  the  inspector. 
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(5)  That  our  colleges  give  some  open  lectures  on  the 
chemistry,  etc.,  of  caoutchouc,  resins,  cotton,  silk, 
waxes,  and  so  forth,  which  are  or  may  be  useful  as 
dielectrics  or  protectors  to  dielectrics. 

A  course  on  such  lines  as  this  would  spread  the  gospel 
of  insulation,  and  would  make  for  progress,  in  spite  of 
the  stumbling  blocks  our  rule  of  thumb  men  prove  them- 
selves to  be,  with  their  shellac  and  resin  or  such  like 
compounds,  of  which  they  make  such  a  "dark  and  bloody 
mystery." 


THE  UTILITY  OF  ELECTRIC  CLUBS. 

Electricity  is  now  recognized  as  one  of  the  greatest 
factors  in  the  commercial  world,  and  the  number  of  new 
enterprises  coming  into  existence,  and  for  which  the 
services  of  competent  electricians,  engineers,  etc.,  are 
required,  emphasizes  the  necessity  of  intending  appli- 
cants such  positions  thoroughly  Ifitting  themselves 
for  the  same. 

The  formation  of  Electric  Clubs  in  the  different  cities 
is  probably  one  of  the  best  means  of  education  and  im- 
provement. The  opportunity  is  thus  afforded  for  the 
interchange  of  ideas  and  the  presentation  of  papers  on 
practical  subjects  of  interest.  The  Montreal  Electric 
Club  enjoyed  a  period  of  usefulness  during  its  existence, 
but  owing  to  the  removal  from  Montreal  of  some  of  its 
members,  and  the  fact  that  the  work  was  left  largely  to 
a  few  it  has  ceased  to  exist.  We  are  pleased  to  learn, 
however,  that  an  effort  will  be  made  this  fall  to  revive 
the  Club.  It  is  a  significant  fact  that  many  of  the 
prominent  members  of  this  Club,  which  was  composed 
largely  of  the  younger  electricians,  have  secured  respon- 
sible and  lucrative  positions. 

In  the  city  of  Toronto  there  is  also  a  good  field  for 
the  organization  of  a  similar  club.  The  number  of 
electricians,  engineers,  students,  etc.,  in  Toronto,  should 
be  sufficient  to  ensure  a  fair  membership.  During  the 
winter  months  meetings  could  be  held,  say  twice  a 
month,  at  which  papers  should  be  presented  and  dis- 
cussions held  upon  subjects  relating  to  the  various  de- 
partments of  electrical  work.  It  is  hoped  that  steps  in 
this  direction  may  be  taken  before  the  season  is  too  tar 
advanced. 


MODERN  PRACTICE  IN  INTERIOR  WIRING. 

In  the  course  of  his  paper  on  the  "  Evolution  of  In- 
terior Conduits  from  the  Electrical  Standpoint,"  before 
the  National  Electric  Light  Association  at  New  York, 
Luther  Stieringer  made  the  following  statement  : 

The  best  experience  in  the  past  fifteen  years  in  in- 
terior wiring  has  demonstrated  the  following  facts  : 

First — Indiscriminate  wiring  with  staples  is  univers- 
ally condemned. 

Second — Cleat  wiring  is  admissible  in  exposed  work 
where  the  circumstances  admit,  but  not  in  concealed 
work. 

Third — Wires  imbedded  in  plaster,  depending  on  the 
insulation  only  for  protection,  are  condemned. 

Fourth — Lead-covered  wires  are  also  condemned, 
except  where  protected  in  a  conduit. 

Fifth — 'Wires  in  mouldings  do  not  afford  mechanical 
or  chemical  protection,  and  are  only  admissible  in  sur- 
face work. 

Sixth — Wires  carried  in  plaster,  and  covered  with 
split  or  zinc  tubes  to  prevent  injury  by  trowels,  are  con- 
demned. 


Seventh — (Jlass  or  porcelain  insulators  can  only  be 
utilized  in  special  cases  of  exposed  work. 

Eighth  Paper  tubes  do  not  afford  absolute  me- 
chanical and  chemical  protection. 

Ninth — Insulated  tubes  covered  with  a  thin  coating 
of  brass  or  other  metals  do  not  afford  absolute  mechani- 
cal and  chemical  protection,  but  in  exposed  work  they 
are  to  a  certain  extent  admissible. 

Tenth  -Woven  fabric  conduit  does  not  aff"ord  abso- 
lute chemical  protection. 

Eleventh.  —  Heavy  insulating  covering,  integral  with 
the  insulation  offers  no  absolute  protection  against 
mechanical  and  chemical  injury,  and  is  analagous  to 
rubber  tubing  for  gas  distribution  installed  throughout 
a  building. 

Twelfth — Concentric  wiring  is  practiced  in  England 
with  satisfactory  results,  but  it  is  not  in  use  in  the 
United  States.  It  offers  many  possibilities  in  the  direc- 
tion of  a  solid  and  fixed  system. 

Thirteenth — Paper-lined  iron  or  steel  pipes,  known  as 
"  iron-armored  conduit,"  "  builders' tube,"  "armorite," 
"Clifton,"  and  plain   iron   or  steel   pipe,  are  the  only 
conduits  that  can  afford  absolute  security  against  me-' 
chanical  and  chemical  injury  and  assure  permanence. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 


Note. — Secretaries  of  Associations  are  requested  to  forsvard  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 

TORONTO,  NO.  I. 

The  regular  meeting  of  Toronto  No.  i  was  held  on 
the  15th  of  July.  A  pleasing  feature  of  the  meeting 
was  the  presentation  of  a  family  rocking  chair  each  to 
Bro.  T.  Eversfield,  engineer  at  Toronto  University,  and 
Bro.  Wm.  Butler,  engineer  at  Nordheimer's  piano  fac- 
tory. The  presentation  was  made  by  the  President, 
Bro.  J.  Fox,  on  behalf  of  the  Association. 

HAMILTON  NO.  2. 

At  the  regular  meeting  on  the  3rd  of  July,  the  newly- 
elected  officers  were  installed  by  Bro.  A.  E.  Edkins, 
after  which  he  gave  a  brief  address  in  connection  with 
the  approaching  annual  convention.  Bro.  Pettigrew 
also  spoke  along  the  same  line. 

BRANTFORD  NO.  4. 

The  following  is  a  list  of  officers  of  the  above  associa- 
tion for  the  term  ending  June  30th,  1897  ;  President, 
J.  B.  Forsyth  ;  Vice-President,  Jos.  Ogle  ;  Secretary, 
Thos.  Pilgrim,  Continental  Cordage  Co.;  Treasurer,  L. 
Fordham  ;  Conductor,  F.  Temperance  ;  Door-Keeper, 
A.  McKinnon. 

PETERBORO  NO.   1 4. 

At  the  regular  meeting  of  Peterboro  Branch  No.  14, 
held  in  Engineer's  Hall,  the  following  officers  were 
elected  :  President,  W.  L.  Outhwaite  ;  Vice-President, 
W.  Forster  ;  Secretary,  A.  E.  McCallum  ;  Treasurer, 
W.  Taylor  ;  Conductor,  G.  Pogue  ;  Door-Keeper,  P. 
Milloy.  Mr.  Outhwaite  was  appointed  as  the  represen- 
tative to  the  annual  convention  in  Kingston. 

BROCKVILLE  NO.    1 5. 

James  Aikens,  Recording  Secretary  of  the  above 
branch,  writes  :  On  the  sixth  of  July  we  met  in  our 
rooms  for  the  purpose  of  electing  officers  for  the  ensuing 
year.  The  following  was  the  result  :  President,  Archi- 
bald Franklin  ;  Vice-President,  John  Grundv  ;  Record- 
ing Secretary,  James  Aikins  ;  Treasurer,  John  McCaw  ; 
Financial  Secretary,  Wm.  Robinson  ;  Conductor,  Fred. 
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Andrews  ;  Door-Keeper,  John  Boyd  ;  Trustees,  Ernest 
Carr,  Edward  Devine,  James  McRitchie. 

Immediately  after  the  election,  the  Past  President, 
Bro.  W.  F.  Chapman,  proceeded  to  instruct  the  new 
officers  ir.  the  discharge  of  their  duties,  his  remarks  being 
well  received.  The  next  part  of  the  programme  was  a 
speech  by  Bro.  Albert  E.  Henry,  on  the  benefits  which 
he  received  in  the  way  of  technical  knowledge  by  join- 
ing the  C.  A.  S.  E.  We  all  hope  to  see  No.  15  prosper 
in  the  future  as  it  has  done  in  the  past  two  years,  when 
Bro.  Chapman  was  leader,  and  no  doubt  the  President's 
chair  will  be  ably  filled  by  Bro.  Franklin,  the  veteran, 
and  chief  engineer  of  the  water  works  in  this  town. 

THE  ANNUAL  CONVENTION. 

The  local  association  at  Kingston  have  made  every 
arrangement  for  the  entertainment  of  the  delegates  to 
the  annual  convention  to  be  held  in  that  city  on  the  i8th 
and  19th  inst.  It  is  expected  that  about  one  hun- 
dred delegates  will  be  present,  and  as  Kingston  is  fav- 
orably situated  for  a  summer  meeting,  a  pleasant  as  well 
as  a  profitable  time  is.  assured. 

Mayor  Elliott  has  consented  to  deliver  an  address  of 
welcome  in  the  Council  Chamber,  after  which  a  business 
session  will  be  held.  On  the  second  day  the  delegates 
and  their  friends  will  sail  down  the  river  by  special 
steamer,  visiting  some  of  the  most  picturesque  islands 
of  the  St.  Lawrence.  Among  other  social  features  will 
be  a  drive  to  Fort  Henry  and  around  the  Kingston  Mills, 
a  visit  to  the  penitentiary  and  other  places  of  interest,  a 
lawn  party  at  Ontario  Park,  and  a  banquet  at  the  Hotel 
Frontenac  on  the  evening  of  the  last  day,  by  the  courtesy 
of  the  local  association. 

The  business  programme  was  not  finally  arranged  at 
time  of  going  to  press,  but  it  is  expected  that  some  in- 
teresting papers  on  engineering  subjects  will  be  pre- 
sented, and  other  questions  of  interest  to  the  association 
brought  up  for  discussion. 

The  members  of  the  Kingston  association  are  working 
faithfully  to  ensure  the  success  of  the  convention,  and  it 
is  hoped  their  eff"orts  will  be  rewarded  by  a  large  atten- 
dance of  members. 


A  NOVEL  INSTALLATION. 

The  Royal  Electric  Company  recently  installed  at 
Peterboro  one  of  their  synchronous  motors  to  operate  a 
stone  crusher,  used  by  Messrs.  Corry  &  Laverdure,  con- 
tractors for  the  construction  of  the  Trent  Valley  Canal, 
to  crush  all  stone  required  for  that  section  of  the  canal. 

The  Peterboro  Light  and  Power  Company  furnish  the 
current  operating  this  motor  from  their  180  kilowatt 
"  S.K.C."  generator  recently  obtained  from  the  Royal 
Electric  Company. 

This  plant  is  interesting  because  it  is,  we  believe,  the 
first  of  this  kind  and  the  only  one  in  commercial  opera- 
tion in  Canada,  and  because  it  indicates  a  useful,  profit- 
able and  practical  direction  in  which  central  stations  can 
employ  their  plants  during  the  period  of  the  day  when 
lighting  is  not  required. 

Mr.  J.  F.  H.  Wyse,  representative  of  the  Royal 
Electric  Company,  who  directed  the  installation,  spoke 
of  it  as  follows:  "The  current  to  operate  the  stone 
crusher  is  transmitted  from  the  station  of  the  Peterboro 
Light  and  Power  Company,  a  mile  distant.  The  motor 
plant  consists  of  a  fifty  kilowatt  alternating  current 
synchronous  motor,  with  its  exciter,  and  a  five  horse 
power  starting  motor.    The  alternating  current  is  taken 


by  the  motor  directly  from  the  transmission  line  at  1,000 
volts.  The  stone  crusher  is  belted  to  one  end  of  the 
shaft  of  the  synchronous  motor,  to  the  other  end  being 
belted  in  tandem  the  exciter  and  starting  motor. 

It  was  intended  at  first  to  use  a  shifting  device  or 
clutch  arrangement  to  connect  and  put  into  operation 
the  stone  crusher  after  the  synchronous  motor  had  at- 
tained the  required  speed.  This  plan  was  changed, 
however,  in  order  to  simplify  the  arrangement,  and  the 
five  horse  power  starting  motor  relied  upon  to  bring  up 
to  speed  the  synchronous  motor  with  stone  crusher  at- 
tached, as  well  as  to  drive  the  exciter. 

Although  this  demanded  more  power  than  the  rated 
capacity  of  the  motor,  it  did  the  work  with  ease,  and 
readily  brought  the  synchronous  motor  to  above  the 
required  speed. 

To  indicate  to  the  attendant  on  the  stone-crushing 
plant  the  proper  time  to  connect  the  synchronous  motor 
with  the  alternating  current  transmission  line  from  the 
station  of  the  Peterboro  Electric  Light  and  Power  Com- 
pany, a  regular  "  S.K.C."  synchronizer,  as  made  by  the 
Royal  Electric  Company,  is  used,  which  consists  simply 
of  two  of  their  "  2  C  "  Stanley  transformers,  so  con- 
nected that  when  the  synchronous  motor  is  at  the  re- 
quired speed  and  in  step  with  the  generator,  a  mile  away, 
a  lamp  connected  with  these  transformers  goes  out,  giv- 
ing positive  indication  to  the  attendant  when  to  connect 
the  motor  with  the  transmission  line. 

The  plant  was  started  June  17th  and  the  stone  crusher 
has  been  successfully  doing  its  work  every  day.  It  has 
been  put  to  the  utmost  test  ;  the  greatest  possible  loads 
have  been  put  on  ;  the  crusher  has  been  jammed  full  of 
the  hardest  stones  obtainable  ;  the  greatest  variations 
possible  in  load,  from  nothing  to  the  extreme  capacity 
of  the  crusher,  have  taken  place  rapidly,  but  no  variation 
in  speed  occurred,  the  synchronous  motor  meeting  every 
demand  upon  it  without  change. 

Messrs.  Corry  &  Laverdure  express  themselves  as 
more  than  pleased  at  the  operation  ot  the  plant.  They 
have  also  bought  another  motor  from  the  Royal  Electric 
Company  to  operate  a  pile  driver. 


THE  VALUE  OF  ADVERTISING. 

One  of  the  largest  advertisers  in  London  says:  "We  once  hit 
upon  a  novel  expedient  for  ascertaining-  over  what  area  our  adver- 
tisements were  read.  We  pubh'shed  a  couple  of  half-column  ads. 
in  which  we  purposely  misstated  half  a  dozen  historical  facts.  In 
jess  than  a  week  we  received  between  300  and  400  letters  from  all 
parts  of  the  country,  from  people  wishing  to  know  why  on  earth 
we  kept  such  a  consummate  idiot,  who  knew  so  little  about  Eng- 
lish history.  The  letters  kept  pouring  in  for  three  or  four  weeks. 
It  was  one  of  the  best  paying  ads.  we  ever  printed,  but  we  did 
not  repeat  our  experiment,  because  the  one  I  refer  to  served  its 
purpose.  Our  letters  came  from  school-boys,  girls,  professors, 
clergymen,  school-teachers  and,  in  two  instances,  from  eminent 
men  who  have  a  world-wide  reputation.  I  was  more  impressed 
with  the  value  of  advertising  from  those  two  advertisements  than 
I  should  have  been  by  volumes  of  theories." — Exchange. 


A  second  edition  of  the  Inventor's  Guide  has  been  issued  by 
Messrs.  Ridout  &  Maybee,  patent  solicitors,  Toronto.  It  has 
been  considerably  enlarged,  and  contains,  in  addition  to  other 
interesting  features,  a  table  containing  economic  statistics  of  the 
population,  area,  industries,  etc.,  of  the  different  countries  of  the 
world. 

In  re  appeal  of  the  New  Westminster  and  Burrard  Inlet  Tele- 
phone Company,  the  Supreme  Court  of  British  Columbia  held 
that  telephone  wires,  whether  carried  above  or  underneath  the 
soil  of  the  highway,  are  liable  to  be  taxed  by  the  city  of  Vancou- 
ver. A  switchboard  is  not  a  fixture  and  therefore  not  liable  to  be 
taxed. 
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SPARKS. 

The  Biaiilford  Eleclric  Light  Company  pi-o[)ose  putting  in  a 
new  plant. 

Only  one  tender  was  received  by  the  Toronto  City  Council  for 
the  telephone  franchise  for  the  city. 

The  employees  of  the  Bell  Telephone  Company,  Montreal,  held 
their  annual  pic-nic  on  the  2Sth  of  July. 

The  town  of  Goderich  has  passed  a  by-law  to  introduce  the  in- 
candescent system  of  electric  lighting. 

The  Citizens'  Light  &  Power  Co.,  Cote  St.  Paul,  Montreal,  will 
build  an  addition  to  their  engine  house. 

Mackay  &  Guest,  of  Renfrew,  Ont.,  intend  erecting  an  isolated 
water  power  plant  and  putting  in  another  machine. 

The  City  Council  of  St.  Thomas,  Ont.,  will  submit  a  by-law  to 
the  ratepayers  for  the  establishment  of  an  electric  light  plant. 

The  Lachine  Rapids  Hydraulic  and  Land  Company  have  been 
granted  permission  to  increase  their  capital  stock  to  $2,000,000. 

Judge  Thos.  Deacon  has  decided  that  the  Bell  Telephone  Com- 
pany at  Arnprior  must  pay  taxes  on  $1,000  worth  of  real  property. 

A  Chicago  lawyer  has  defined  a  promoter  as  follows  :  "  One 
who  sells  nothing  for  something  to  a  man  who  thinks  he  is  getting 
something  for  nothing." 

Mr.  Nicola  Tesla  is  announced  to  have  discovered  a  method 
of  successfully  transmitting  electricity,  upon  a  commercial  basis, 
over  a  distance  of  at  least  500  miles. 

The  Board  of  Governors  of  the  Hamilton  general  hospital  are 
considering  the  question  of  installing  an  electric  light  plant.  An 
estimate  for  a  plant  of  250  lights  places  the  cost  at  $2,500. 

It  is  said  that  the  Lake  Superior  Power  Company,  of  Sault  Ste. 
Marie,  Ont.,  will  go  extensively  into  the  production  of  calcium 
carbide,  the  substance  from  which  the  new  acetylene  gas  is  manu- 
factured. 

Arthur  Gagnon,  a  Bell  telephone  lineman,  while  working  on 
one  of  the  company's  poles  on  McGill  street,  Montreal,  came  in 
contact  with  a  live  wire  and  fell  forty  feet  to  the  ground,  being 
instantly  killed. 

The  city  of  Vancouver,  B.  C,  recently  made  a  contract  for 
lighting  the  city  at  a  cost  of  27^  cents  per  night  per  lamp  of 
2,000  candle  power.    This  is  stated  to  be  the  lowest  rate  yet  ob- 
tained by  any  city  of  less  than  30,000  population. 
Said  the  maiden,  archly  smiling  : 

"  Why  all  this  cathpdic  fuss? 
Men  should  know  we've  long  seen  through  them. 
But  they'll  never  see  through  us." 

— San  Francisco  Examiner. 
The  town  of  Trenton,  Ont.,  has  moved  for  an  interim  injimction 
to  restrain  the  Trenton  Electric  Light  Company  from  supplying 
electricity  to  persons  outside  the  town  and  from  using  poles  plant- 
ed in  the  streets  of  the  town  for  that  purpose.  The  case  will  be 
heard  at  Cobourg  in  September. 

Incorporation  is  announced  of  the  Little  Salmon  River  Tele- 
phone Company,  for  the  purpose  of  constructing  a  telephone  line 
between  Sussex,  Clover  Hill,  Waterford  and  Havelock,  N.  B. 
The  promoters  are  Messrs.  S.  H.  While,  W.  J.  Mills,  A.  L.  Price, 
C.  J.  Armstrong  and  H.  B.  Price,  of  Sussex. 

The  Toronto  Street  Railway  Company  have  under  considera- 
tion the  construction  of  an  electric  road  from  Hamilton  to  Tor- 
onto. The  road  will,  in  all  probabilitj',  be  an  extension  of 
the  present  line  to  Long  Branch.  Mr.  McCulloch,  electrical 
engineer  for  the  company,  is  making  a  survey  of  the  route. 

The  Auburn  Light  and  Power  Company  has  been  organized  at 
Peterborough,  Ont.,  and  is  applying  for  incorporation.  The 
personnel  of  the  company  is  Messrs.  James  McKendry,  M.P., 
John  Carnegie  and  W.  H.  Meldrum,  manager.  The  object  is 
stated  to  be  to  supply  electricity  for  power  and  lighting  purposes. 

The  town  of  Peterboro,  Ont.,  recently  asked  tenders  for  electric 
street  lighting.  The  Peterboro'  Light  and  Power  Company  ten- 
dered at  the  following  figures  for  300  nights  in  the  year  :  Two 
year's  term,  $65.00  per  light  ;  three  years,  $62.50  ;  five  j-ears, 
$57.50.  The  Auburn  Light  and  Power  Company  tendered  at 
$75.00,  $73.50  and  $72.00  respectively.  No  action  has  as  yet 
been  taken  by  the  council. 

The  Lachine  Rapids  Hydraulic  &  Land  Co.,  of  Montreal,  having 
acquired  the  rights  from  the  Standard  Light  &  Power  Company 
to  place  wires  under  ground  in  the  city,  have  applied  to  the  citj' 
council  for  permission  to  proceed  with  the  work.  The  company 
propose  to  use  cement  lined  iron  tubes,  similar  to  those  used  in 
many  cities  in  the  United  States,  and  vitrified  tile  after  the  style 
of  the  Niagara  Cataract  Construction  Company's  plan,  and  for 


sub-m.uMs  lulison's  tubing,  hlli'd  in  with  asphalt  by  hydraulic 
pressure. 

A  desp.ilcli  from  Chicago,  dated  July  27th,  says  :  A  combine 
has  been  formed  for  the  purpose  of  maintaining  prices,  by  the 
leading  manufacturers  of  incandescent  lamps  in  the  United  States. 
This  agreement  will  practically  put  an  end  to  the  war  in  prices, 
which  has  virtually  done  away  with  ;dl  the  profits  in  this  line  of 
business.  The  factories  and  corporations  under  the  new  combine 
are  :  The  General  Eleclric,  the  Bryan-Marsh  Company,  Columbia, 
Packard,  Westinghouse,  Buckeye,  Sunbeam,  Adams-Bagnall, 
Perkins,  Bernstein,  Beacon  and  Warren. 


PERSONAL. 

Mr.  Wm.  MacKenzie,  President  of  the  Toronto  Railway  Co., 
has  iust  returned  from  England. 

Mr.  William  Ahearn,  jr. ,  has  been  appointed  manager  of  the  Ot- 
tawa Porcelain  and  Carbon  Co.,  vice  Mr.  J.  W.  Taylor,  resigned. 

Mi  .  L.  B.  McFarlane,  of  Montreal,  has  been  appointed  General 
Superintendent  of  the  Bell  Telephone  Company  of  Canada. 

Mr.  H.  B.  Spencer,  managing  director  of  the  Hull  and  Aylmer 
electric  railway,  has  taken  an  oflfice  in  the  Central  Chambers, 
Ottawa. 

Mr.  C.  R.  Hosmer,  president  and  general  manager  of  the 
C.  P.  R.  Teli'graph  Company,  has  recently  returned  from  a  trip 
to  England. 

Mr.  Harrj'  Nuttall,  financial  secretary  of  Montreal  No.  1 
C.A.S.E.,  is  at  present  in  England  paying  a  visit  to  his  friends  in 
his  native  land. 

Mr.  Geo.  W.  Sadler,  of  the  well-known  firm  of  Robin,  Sadler 
&  Haworlh,  has  been  elected  as  alderman  to  represent  St.  An- 
toine  ward,  Montreal. 

Mr.  De  Hart,  superintendent  of  the'  London,  Ont.,  street  railway, 
is  said  to  have  received  an  offer  to  manage  a  street  railway  in  a 
large  city  in  New  Mexico. 

Mr.  C.  J.  Mullen,  formerly  electrician  of  the  Ottawa  Electric 
Railway  Company,  and  who  has  recently  been  in  South  America, 
has  arrived  at  Burban,  South  Africa. 

Mr.  Chas.  Aird,  inspector,  and  Mr.  Geo.  M.  Seguin,  cashier,  of 
the  Ottawa  Electric  Railway  Co.,  have  been  appointed  train 
master  and  accountant  respectively  for  the  Hull  Electric  Railway. 

The  death  is  announced  in  London  on  July  7th  of  Sir  John  Pen- 
der, one  of  the  original  promoters  of  the  Atlantic  cable,  and  pro- 
minently connected  for  40  years  past  with  sub-marine  cable 
companies  and  enterprises.  Sir  John  Pender  had  reached  the 
advanced  age  of  80  years. 

Mr.  H.  W.  Kent,  manager  of  the  New  Westminster  and  Bur- 
rard  Inlet  Telephone  Company,  was  married  on  the  8th  of  July  to 
Miss  Florence  Emily  Findley,  of  Charlottetown,  P.  E.  I.  Mr. 
Kent  is  well  known  throughout  the  western  province,  having  been 
connected  with  the  establishment  of  a  number  of  telephone 
systems. 

Mr.  Gordon  J.  Henderson,  of  Montreal,  has  been  appointed 
maiiager  of  the  Hamilton  Electric  Light  and  Power  Co.  Mr. 
Henderson  is  a  brother  of  Mr.  C.  W.  Henderson,  electrical  con- 
tractor, of  Montreal.  Mr.  J.  J.  Wright,  of  Toronto,  under  whose 
management  the  company  has  been  for  some  time  past,  has  been 
appointed  on  the  Board  of  Directors. 


TRADE  NOTES. 

The  W.  A.  Johnson  Eleclric  Co.  have  been  awarded  the  con- 
tract for  a  40  arc  light  dynamo  for  the  electric  plant  at  Toronto 
Junction. 

The  St.  Johns  Electric  Co.,  St.  Johns,  Newfoundland,  are 
making  extensive  additions  to  their  plant.  E.  Leonard  &  Son,  of 
London,  are  supplying  the  steam  plant. 

The  Le  Roi  Mining  Co.,  of  Rossland,  B.  C,  have  placed  an 
order  with  the  Ingersoll  Rock  Drill  Co.,  of  Montreal,  for  a  large 
direct-acting  winding  roll,  24x40,  and  for  three  125  h.p.  boilers. 

The  following  is  a  partial  list  of  motors  installed  by  the  Kay 
Electrical  Mfg.  Co.  during  the  last  month  :  Messrs.  Buntin  & 
Reid,  Toronto,  4  h,p.  motor;  Central  Press  Agency  Co.,  Toronto, 
one  electrotyping  dyn.uno  ;  Linden  Cre.imery  Co.,  Toronto,  one 
^  h.p.  motor;  Wherle  Brush  Co.,  Toronto,  one  5  h.p.  motor; 
Mr.  Hutchison,  wood  yard,  Toronto,  10  h.p.  motor;  Sloel-Clad 
Bath  &  Metal  Co.,  Toronto,  one  electroplating  dynamo  and  one 
I  h.p.  4-pole  motor  ;  Mr.  A.  Moore,  Toronto,  one  2  h.p.  motor; 
Mr.  Woods,  printer,  Toronto,  one  2  h.p.  motor  ;  Kemp  Mfg.  Co., 
Toronto,  two  6  h.p.  moloi  s  ;  McLo.m  Publishing  Co.,  Toronto, 
one  6  h.p.  motor  ;  Mr.  B.  Lindman,  Toronto,  one  2  h.p.  motor  ; 
Mr.  H.  R.  Cuddon,  St.  Catharines,  one  3  h.p.  motor;  Mr.  G.  C. 
Hinton,  \'ictoria,  B.  C,  one  3  h.p.  motor  and  one  6  h.p.  motor. 
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NEW  RAILROAD  MOTOR. 

A  TEST  of  a  new  electric  motor,  the  invention  of  Mr. 
Nicola  Tesla,  will  shortly  be  made  at  the  works  of  the 
Westinghouse  Company  in  Pittsburgh.  The  motor  is 
destined  for  use  on  the  elevated  railways  in  Boston,  and 
is  a  polyphase  or  induction  motor,  applying  an  alternat- 
ing current,  which  is  said  to  be  preferable  for  long-dis- 
tance transmission.  Its  distinctive  characteristic  is  the 
utilization  of  the  rotating  magnetic  field.  It  does  away 
with  the  commutator  and  the  brush,  necessary  to  the 
use  of  the  direct  currents  in  action.  Mr.  Tesla  states 
that  the  discarding  of  these  makes  his  motor  less  costly 
— an  important  consideration — more  reliable,  easier  to 
handle,  and  less  perilous  to  those  who  handle  it. 


THE  HURON  AND  ONTARIO  ELECTRIC 
RAILWAY. 

The  Huron  and  Ontario  Electric  Railway  Company 
are  slowly  but  steadily  completing  arrangements  for  the 
construction  of  the  road.  According  to  the  act  of  in- 
corporation, the  capital  stock  of  the  company  is  to  be 
two  million  dollars.  Mr.  N.  McNamara,  of  Walkerton, 
is  president.  Dr.  Rollston,  of  Shelburne,  vice-president, 
and  Mr.  A.  McK.  Cameron,  of  Meaford,  secretary. 
The  road  will  extend  from  Port  Perry  to  Kincardine, 
with  two  branches,  one  running  north  from  Priceville, 
through  Meaford,  Owen  Sound,  Tiverton,  etc.,  around 
to  Kincardine,  and  the  other  extending  from  Walkerton, 
through  Mildmay,  Teeswater,  and  Lucknow  to  Goderich, 
with  a  connection  between  Lucknow  and  Kincardine 
through  Ripley.  The  entire  length  of  the  road  will  be 
something  over  300  miles,  and  motive  power  for  its  op- 
eration will  be  supplied  from  stations  at  Eugenia,  Glen 
Roden,  Southampton  and  Thompsonville. 

The  company  is  authorized  to  issue  bonds  to  the  ex- 
tent of  $10,000  per  mile  for  construction  purposes,  and 
$6,000  additional  for  each  mile  double-tracked.  At  a 
meeting  of  the  shareholders  held  in  Toronto  recently  an 
offer  for  construction  was  received  from  a  New  York 
firm.  It  was  stated  that  most  of  the  municipalities  in- 
terested had  passed  resolutions  adopting  the  by-laws 
and  agreements  with  the  company.  A  survey  of  the 
route  is  now  being  made  by  engineers.  This  will  occupy 
about  two  months,  after  which  track-laying  will  be  pro- 
ceeded with. 


Ill  Chemnitz,  Saxony,  no  poles  are  used  for  operating  the  elec- 
tric street  railway.  The  inethod  of  stringing  wires  is  by  means 
of  ornamental  rosettes  fastened  into  the  woodwork  or  walls  of 
houses,  having  projec  ting  hooks  to  which  the  wires  are  attached. 
These  hooks  are  firmly  fastened  and  are  tested  with  seven  times 
the  weight  they  are  called  upon  to  bear.  The  railway  tracks  are 
level  with  the  pavements,  and  accidents  are  rare.  The  cars  run 
at  a  rate  of  220  yards  a  minute  in  the  centre  of  the  city.  No  con- 
ductors are  employed,  the  motorman  being  the  only  person  on 
board  who  represents  the  company.  By  doing  away  with  con- 
ductors the  company  saves  44,000  marks  annually.  The  fare  is 
only  10  pfennigs,  or  a  trifle  less  than  2^  cents,  on  all  routes,  in- 
cluding transfei's.  Should  150,000  persons  evade  payment  in  12 
months,  the  loss  would  be  only  .5,000  marks.  It  would  take 
450,000  evasions  in  fare  to  offset  the  company's  savings  by  dis- 
pensing with  conductor's  salai'ies.  Fare  boxes  are  attached  to 
both  ends  of  the  car. 


SPARKS. 

George  Beattie  was  killed  by  a  trolley  car  on  the  Hull&  Aylmer 
electric  railway. 

A.  W.  Prestine,  a  carpenter  of  Hespeler,  Ont.,  was  killed  on 
the  Gait,  Preston  &  Hespeler  street  railway  by  falling  between 
the  inotor  car  and  trailer. 

An  exhibition  of  Reynold's  self-loading  electric  car  was  given 
in  Montreal  recently  under  the  supervision  of  Mr.  St.  George, 
City  Surveyor.    The  work  done  was  satisfactory'. 

In  lieu  of  privileges  granted  by  the  city  of  Hull,  Que.,  the  Hull 
and  Aylmer  Electric  Railway  Co.iipany  have  agreed  to  light  the 
city  for  five  years  with  thirty-two  candle-power  lamps. 

Arrangeinents  are  being  made  in  St.  Johns,  Nfld.,  for  the  con- 
struction of  an  electric  railway,  to  operate  between  the  city  and 
suburban  villages  within  a  distance  of  twenty  miles.  The  plant 
will  be  driven  by  water  power. 

The  Canadian  Electric  Railway  and  Power  Co.  is  seeking 
power  from  the  Dominion  Government  to  build  an  electric  railway 
fi'o.n  Coboui-g  via  Port  Hope,  Bowmanville,  Oshawa,  Whitby 
Toronto,  Oakville  and  Hamilton  to  Suspension  Bridge  and 
Niagara  Falls. 

The  Vancouver,  Victoria  and  Eastern  Railway  and  Navigation 
Company  is  applying  for  incorporation  to  construct  telegraph  and 
telephone  syste.iis  along  the  line  of  a  proposed  railway  from  Van- 
couver, B.  C,  through  Manitoba,  Ontario  and  Quebec  to  the 
Atlantic  seaboaid.  The  solicitor  for  the  company  is  Donald  G. 
Macdonell,  of  Vancouver. 

Experiments  have  recently  been  conducted  in  New  York  by  the 
New  York  Central  Railroad  Company,  with  a  new  hot  water  motor. 
The  hot  water,  under  enor.nous  pressure,  is  stored  in  supply- 
boilers  and  then  charged  into  the  battery  cylinders  of  the  motor. 
The  great  inerit  of  the  motor  is  said  to  be  its  cheapness.  The 
cars  can  be  operated  upon  any  track,  all  that  is  required  being  a 
nuinber  of  boiler  houses  along  the  road. 

An  effort  is  being  made  by  the  citizens  of  Cote  des  Neiges  to 
compel  the  Montreal  Street  Railway  Compan)'  to  extend  their 
line  along  Grey  street  and  up  Cote  des  Neiges  Hill.  The  com- 
pany object  to  building  the  line  up  the  hill  on  the  grounds  that 
there  is  little  traffic  and  the  danger  to  life  would  be  very 
great.  The  matter  has  been  referred  to  the  city  attorney,  with 
the  object  of  learning  who  is  the  coinpetent  authority  to  determine 
where  lines  should  be  built  in  accordance  with  the  terms  of  the 
franchise. 

The  belt  line  railway  around  Toronto  which  was  constructed 
so.iie  years  ago  by  the  Grand  Trunk  Railway  Company  did  not 
prove  a  paying  investment,  and  has  not  been  operated  for  some 
time.  A  company  is  now  being  formed,  to  be  known  as  the 
Toronto  Radial  Railway  Company,  to  acquire  the  property  and 
f.-anchise  of  the  said  railway,  with  the  object  of  electrifying  the 
road,  and  with  the  privilege  of  making  extensions  within  a  radius 
of  fifty  miles.  Messrs.  Dewart  &  Raney,  Toronto,  are  solicitors 
for  the  coinpany. 

The  directors  of  the  proposed  Carp,  Almonte  and  Lanark  Rail- 
way held  a  meeting  on  Wednesday  last,  when  it  was  decided  to 
begin  preliminary  surveys  at  once.  It  is  proposed  to  have  the 
line  run  froin  Carp  to  Bridgewater,  a  distance  of  some  68  miles, 
passing  thi  ough  Almonte  and  Lanark.  From  Bridgewater  the 
line  will  connect  with  the  Central  Ontario  R.  R.  and  the  Grand 
Trunk.  Among  the  promoters  are  Mr.  T.  W.  Rains,  president, 
and  Messrs.  W.  H.  Stafford,  D.  M.  Eraser,  D.  Shaw,  Dr.  Groves 
and  J.  W.  McElroy. 

The  Ottawa  Electric  Railway  Company  provide  a.nusements 
for  their  patrons  at  the  parks  owned  by  the  company  adjacent  to 
the  city.  On  the  22nd  ultiino  an  exhibition  of  Edison's  latest  in- 
vention, the  Vilascope,  was  given  at  "  West  End  "  park.  The 
Vitascope  is  an  improveinent  on  the  Kinetoscope,  and  instead  of 
objects  being  reproduced  in  .niniature  in  a  cabinet,  they  are 
thrown  in  life  size  on  a  large  screen,  just  the  same  as  li.iie-light 
views.  A  view  of  Prospect  Park,  Brooklyn,  showing  foot  passen- 
gers, bicyclists  and  horses  passing,  was  an  interesting  feature,  as 
was  also  the  breakwater  at  Coney  Island. 
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SPARKS. 

The  Toionlo  and  Sul)urbaii  strcel  railway  has  been  exlentlctl  to 
Lambton  Mills. 

The  Gait,  Preston  &  Hespeler  electric  railway  carried  23,000 
passengers  in  June. 

The  Hamilton  Radial  Railway  Company  are  actively  engaged 
in  the  construction  of  their  line. 

A  Cleveland  syndicate  is  said  to  be  desirous  of  purchasing  from 
Col.  Stacey  the  street  railway  franchise  for  St.  Thomas. 

The  shareholders  of  the  Hamilton  and  Dundas  Railway  have 
approved  of  the  conversion  of  the  road  into  an  electric  line. 

Contracts  will  be  awarded  this  week  for  materials  required  for 
the  extension  of  the  Hamilton,  Grimsby  and  Beamsville  Railway 
to  Beamsville. 

Miss  Lizzie  Cole  was  killed  on  Queen  street,  Toronto,  by  being 
struck  by  a  trolley  car.  The  jury  brought  in  a  verdict  exonerat- 
ing the  employees  on  the  car  from  blame,  but  recommended  that 
the  speed  of  cars  be  regulated  by  city  authorities  and  that  more 
efficient  fenders  be  used. 

The  projectors  of  the  Hamilton,  Ancaster  and  Alberton  Radial 
Railway  have  requested  that  a  right  of  way  be  granted  for  their 
proposed  road  from  Hamilton  to  Ancaster.  Among  the  promoters 
of  the  scheme  are  Messrs.  W.  H.  Wardrope,  W.  F.  Walker,  Q.C., 
F.  G.  Beckett  and  Major  Snider. 

The  city  council  of  Hamilton  have  released  the  $20,000  of 
bonds  of  the  Hamilton,  Grimsby  and  Beamsville  Railway,  held 
by  the  city  as  security  for  the  continued  operation  of  the  road. 
This  will  enable  the  company  to  extend  the  road  to  Beamsville  at 
once,  arrangements  for  which  are  now  being  made. 

The  Montreal  Street  Railway  Company  will  hereafter  issue  cer- 
tificates of  merit  to  their  employees.  Any  man  who  has  been  in 
the  company's  service  for  five  years  will  be  entitled  to  wear  one 
gold  band  ;  ten  years'  service  will  give  two  gold  bands,  and  an 
additional  gold  band  for  every  extra  five  years'  service. 

Mr.  E.  A.  C.  Pew,  of  the  Hamilton  and  Lake  Erie  Power  Co., 
has  written  to  the  Mayor  of  Hamilton  offering  to  furnish  power 
to  run  the  pumping  machinery  for  the  waterworks  for  $10,000  a 
year.  He  states  that  ariangements  have  been  made  with  capita- 
lists to  have  the  canal  and  plant  constructed  by  November  next. 


Suit  is  said  to  have  been  entered  on  bc-lialf  of  Dr.  Kolslon,  of 
Shelburne,  one  of  the  promoters  of  the  Huron  &  Ontario  H^lectric 
Railway,  to  recover  $3,000  for  services,  and  an  injunction  to  pre- 
vent the  payment  out  of  the  moneys  which  the  plaintiff  claims 
have,  through  his  efforts,  found  their  way  into  the  company's 
treasury.  The  company  and  E.  A.  C.  Pew  are  defendants  in  the 
action. 

The  Hull  Electric  Railway  desire  to  run  a  short  spur  line  in  front 
of  their  office  in  Hull,  and'this  is  opposed  by  the  City  Council  on 
the  ground  that  the  company  have  no  right  to  any  part  of  the 
street  other  than  that  occupied  by  the  main  track.  The  question 
will  probably  be  settled  by  law,  and  as  the  acl  under  which  the 
company  operates  gives  them  the  authority  to  operate  an  electric 
road  on  the  streets  of  Hull,  Ihc  decision  will  be  interesting. 

The  power  house  of  the  Montreal  Park  and  Island  Railway 
Company,  at  Mile  End,  Montreal,  was  completely  destroyed  by 
file  on  the  30th  of  July.  Besides  the  electric  power  plant  the 
company  lost  twelve  open  cars,  four  trailers,  two  electric 
sweepers,  two  tar  waggons  and  a  small  steam  locomotive.  The 
loss  is  in  the  neighborhood  of  $40,000,  and  is  covered  by  insurance. 
The  service  on  the  road  was  continued  as  usual  the  following  day, 
the  Montreal  Street  Railway  Company  providing  the  power. 

The  Elektrotechnische  Zeitschrift  gives  the  following  descrip- 
tion of  the  arrangement  recently  introduced  in  Stockholm  for 
the  automatic  control  of  the  operation  of  the  exchange  :  The  ex- 
changes are  fitted  for  night  service,  and  for  that  purpose  the. 
annunciators  are  provided  with  contact  devices,  which  in  falling 
close  a  circuit  and  cause  a  bell  to  ring.  This  arrangement  is  now 
employed  during  the  daytime,  but  a  call-indicator  is  put  in 
place  of  the  bell.  This  call-indicator  consists  of  an  electromag- 
net, the  armature  of  which  moves  a  signal  behind  a  little  window. 
The  ring-off  indicators  are  provided  with  the  same  device,  the 
only  difference  being  a  different  color  of  the  signal.  Besides 
facilitating  the  control  of  the  operators  the  arrangement  assists 
the  operator  to  a  large  extent,  as  it  saves  the  continuous  and 
tiring  observation  of  the  annunciator  board.  The  operator  has 
only  to  watch  the  call-indicator  and,  when  it  signals,  to  look  at 
the  annunciator  board.  The  new  exchange  at  Christiania,  just 
opened,  has  a  similar  device. 


CEDAR  POLES 


Telegraph,  Telephone  and  Electric  Light  Poles. 
Large  stock  to  set'  ct  from — all  lengths. 

GEORGE  MARTIN, 

Fenelon  Falls,  Ont. 


STEAM  USERS 

Desiring  the  services  of  COMPETEMT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J,  York,  President,  Board  of  Tiade  Build- 
ing, Montreal. 


ENGINEERS 


ARE  BLIND  TO  THEIR  OWN  INTERESTS  if  they 
have  uncovercdBoilers  or  Steam  Pipes,  as  by  having 
them  covered  with  our  Sectional  Covering  it  is  not 
only  a  great  saving  to  your  employers  as  regards  tuel 
but  it  gives  you  much  less  firing  to  do  and  enables  you 
to  get  up  steam  in  one-half  the  time  on  the  coldest  day. 


EUREKA  MINERAL  WOOL  8l  ASBESTOS  GO. 


Dealers  in  Pipe  and  Boiler  Coverings, 
Asbestos  Goods,  Engine  Packings,  etc. 


124  Bay  St.,  TORONTO 


MUNDERLOH  &  CO. 


IVIontrea-l 


try  our  station 


VOLTMETERS  - 
. . .  AMMETERS 

Hundreds  in  use  in  United  Stales,  England,  Germany, 
France,  Austialia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


/Wica  Boiler  GoVGrings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  .\Nn  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co  , 
Grand  Trunk  Ry.  Co..  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insiuance  Co.,  and  pro\'eti  to  h.^  the 
BEST  OF  ALL  MOM-CONDUCTORS. 

Full  Partioulars,  Reports  of  Trials,  Prices,  Testimonials,  &c. ,  from 

THE  MICA  BOILER  COVERING  CO.,  Limited 

9  Jordan  St.  -  Toronto,  Ontario 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 

Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STREE^T  WEST,  - 


TORONTO,  ONT. 


BRANCH    OFFICES   AND   WARE-ROOIVIS  ; 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


Our  Sing^le-Phase 


Alternating^  System 

Is  recognized  as  being  superior  to  all  other  systems  where  lighting 
service  alone  is  required  from  an  alternating  circuit.  The  generator  is 
simple  in  design  and  substantial  in  mechanical  construction,  the  arma- 
ture being  of  the  iron-clad  type.  It  is  automatic  in  regulation,  being 
compound-wound  to  admit  of  compensation  for  line-loss.  The  single- 
phase  system  of  distribution  is  entirely  free  from  the  complications  in  the 
wiring  and  difficulties  in  regulation  and  balancing  of  load  attendant  on 
the  use  of  the  polyphase  system  for  lighting. 
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CANADIAN  GENERAL  ELECTRIC  GO 

(LIMITED) 


Railway  Apparatus 

We  invite  attention  to  the  commanding  position  the  Company  has 
attained  in  the  Electric  Railway  field. 

Our  Apparatus  is  now  in  use  on  almost,  without  exception,  every  independent  road  in  the 
Dominion,  and  the  fact  that  we  have  been  awarded  practically  all  the  contracts  placed  during  the 
past  year  for  equipment  either  for  new  or  existing  roads,  is  the  strongest  possible  testimonial 
both  as  to  the  superiority  of  the  Apparatus  itself,  and  the  fair  and  liberal  basis  on  which  the 
business  of  the  Company  is  conducted.  Amongst  the  roads  from  which  orders  for  apparatus  have 
recently  been  received  may  be  mentioned  the  followmg  : 

&  Aylmer  Electric  Ry.  Co.  Vancouver  &  Westminster  Tramway  Co. 


Moncton  Electric  Street  Railway,  Heat  &  City  and  Suburban  Street  Ry. 

Power  Co.  Guelph  Electric  Street  Ry. 

Hamilton  adial  REIectric  Ry.  Co.  Berlin  &  Waterloo  Street  Ry, 

Cornwall  Electric  Street  Ry.  Port  Dalhousie,  St.  Catharines  &  Thorold  Street 
Halifax  Electric  Tramway  Co.  Railway  Co. 

St.  John  Street  Railway  Co.  Brantford  Street  Railway  Co. 

Montreal  Street  Railway.  London  Street  Railway  Co. 

Toronto  Street  Railway.  Kingston,  Portsmouth  &  Cataraqui  Railway. 
Chateaugay  &  Northern  Ry. 


Li^hting^  and  Power 
Transmission  Apparatus 


"^^^^^^^In  considering  the  development  of  our  systems  of  apparatus  for 
lighting  and  power  transmission,  we  have  kept  in  view  the  important  fact,  that  varying  conditions 
of  service  require  varying  methods  to  meet  them. 

We  have  in  our  Edison  Direct  Current  Three-Wire  System,  our  500  Volt  Direct 
Current  System,  our  Single-Phase  Alternating  Current  System,  our  Monocyclic  System 

and  our  Three-Phase  System,  a  series  of  methods,  each  superior  to  all  others,  for  the  service 
to  which  it  is  adapted.  We  are  not  confined  to  one  system  only,  but  cover  the  whole  range  of 
Direct  Current,  Single-Phase  and  Multi-Phase  Alternating  Apparatus.  Our  interest  in  each  case, 
therefore,  lies  in  using  the  most  suitable  system,  since  we  manufacture  all  ;  not  in  twisting  the 
conditions  to  suit  one  particular  system,  however  ill-adapted  to  the  particular  case. 

Our  recent  sales  of  Lighting  and  Power  Apparatus  have  exceeded  all  previous  records  and  include  the  sale 
to  the  Lachine  Rapids  Hydraulic  and  Land  Co'y,  of  twelve  three-phase  generators,  each  of  1000  h.p.  capacity. 
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USEFUL  HINTS. 

The  proper  way  to  protect  a  blow-off 
pipe  is  to  cover  it  with  a  sleeve  with  an  air 
space  between,  and  to  use  the  blow-off 
cock  more  frequenlly. 

According  to  Von  Oechelhauser,  says 
the  Gas  World,  a  Welsbach  lamp  gives  one 
candle  for  every  33  square  millimetres  of 
its  area.  According  to  Bernstein,  an  elec- 
tric glow-lamp  filament  gives  off  the  same 
four  square  millimetres. 

Electricians  say  the  safest  place  of  re- 
fuge during  a  thunderstorm  is  a  trolley 
car,  and  that  no  instance  is  known  of  one 
having  been  struck  by  lightning.  The 
wires  and  car  pole  are  a  far  better  protec- 
tion than  any  lightning  rod. 

When  buying  gaskets  with  which  to  pack 
man-hole  or  hand-hole  covers  on  steam 
boilers,  be  careful  to  select  those  that  are 
soft  and  tough,  and  not  too  thin,  for  the 
inside  of  the  heads  where  these  are  to  be 
used,  and  also  the  covers  themselves  are 
frequently  anything  but  smooth  and  true, 
and  the  gaskets  must  "fill  the  gaps,"  as  it 
were. 

The  battery  on  the  bell  and  annunciator 
circuit  in  an  office  building  became  quite 
weak,  so  much  so  that  it  would  not  ring 
the  bells  although  it  would  work  the 
annunciators,  they  requiring  less  cikrrent 
than  the  bells.  Investigation  finally  locat- 
ed the  trouble  as  being  a  wasted  zinc  in 
one  of  the  cells  of  the  battery.  Fresh 
solution  in  the  cell  and  a  new  zinc  caused 
the  system  to  work  all  right  again. 


There  should  be  something  in  your  ad. 
different  from  any  other  ad.  if  you  wish  it 
attract  and  hold  attention.  Novelty  strikes 
forcibly  where  the  commonplace  is  un- 
noticed. 

WANTED -BY  ELECTRICIAN  AND 
STEAM  ENGINEER 


Position  on  plant  of  500  incandescent  lights  and  up- 
wards, with  arc  lighting,  as  general  man  in  charge  of 
plant  (wil  ing  to  trim).  Nearly  10  years'  experience  on 
all  kinds  of  construction  ;  thoroughly  posted  in  arc, 
motor,  CO  slant  current  2  and  3  wire  incandescent  ;  also 
transformer  work,  single  and  two  phase  with  2  and  3 
wires,  do  d  practical  knowledge  of  station  w  rking, 
steam  or  water.  Thoroughly  well  up  in  incandescent 
lighting  A  great  hustler  on  inside  wiring  and  pole 
Hue  work  First  class  references.  Salary  low  for  steady 
employment     Address  C.  O.  F., 

Electrical  News  Office. 


PflGKflRD  InGandesceni  LamDS 
PACKARD  TRANSFORMERS 

SGlieener  RGGordina  Watt  Meters 


00000 


HOME.R  GOMMUTflTORS 


00000 


Packard  Hospital  for  all  kinds  of  Electrical  Repair  Work. 
Expert  Information  given  free. 

PACKARD  ELECTRIC  COMPANY 

(LIMITED) 

ST.  CATHARINES,  ONTARIO 


0 


ur  "flcniG"  flutomatic .  .  .  . 
Railway  GoacH  and  Street  Gar 


CURTAINS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Sticet  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronj,'er  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  St.eet  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 

Shade 


Menzie,  Turner  &  Co. 


Manufacturers 


Toronto 


"Little  Giant"  Electrical  Turbine 


Specially  Adapted  for  Electric  Work. 


Highest  efficiency  at  partial  g'ate  opening. 
Steadiness  of  motion.    Easily  operated. 
Sensitive  to  the  action  of  a  governor. 
No  end  thrust  on  wheel  shaft. 


_    Deseriptive  Cireulap  Sent  on  Apolieation 


Estimates  furnished  for  complete  power  plants. 
Machine  dressed  gearing  a  specialty. 


C0miE!SI=»03SriDE]SrCEl  SOLIOITEID 


J.  G.  WILSON  &  GO. 


GLENORA,  ONT. 


253  Little  Giants  sold  to  the  Canadian  Government. 


TO 


Central  Station  Men 


READ  THIS  LETTER  STATING  THE  EXPERIENCE  OF  A  CLIENT: 

Dear  Sir  :  I  take  pleasure  in  recommending  to  your  consideration  Mr.  Geo. 
White-Fraser,  E.  E.,  who  has  been  acting  for  this  Corporation  as  Electrical  Engineer 
for  the  past  two  seasons  with  much  satisfaction  to  the  Committee  and  Council.  I  feel 
satisfied  he  has  SAVED  US  MANY  TIMES  THE  FEE  we  have  been  paying  him 
for  his  services. 

Respectfully  yours,  

Chairman  Water  and  Light  Com. 

The  original  of  this  can  be  seen  at  my  office. 

Better  see  what  I  can  do  for  you  before  you  make  any  purchases  of  Steam  or  Electrical  Machinery. 

GEO.  WHITE-FRASER 


MEM.  AM.  INST.  EI.EC.  ENC. 


18  Imperial  Loan  Building,  TORONTO 


Consulting  Electrical  Engineer 
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P       ^  1^  1^  ^  ^    PROCURED  ON 
ELECTRICAL  ISVENTIONS 

-  RIDOUT  &  MAYBEE,  '"VXhoneTss 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $3.50,  $4.00. 


KEEP  YOUR 


OPEN  FOR 


H.W.PETRIEmi^iFLOGUE 

Adjoining  Ne.w  Union  Station,Towonto,Cm'I 


Telephones 


THE  .  . 


Main  Line  and 
Warehouse  .  . 


Sold  OutPight. 
. .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment.  . . . . 


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  : 


Jolin  Siarr,  Son  &  60. 

[Limited. 

2,4,6  DUKE  ST.,  COR.  WATER,  Hainax,N.S. 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  Lite  chief  elec- 
trician of  the  Royal 
Electric  Co 


-mo 


Electrical  Supplies 
of  all  Description.?. 


Correspondence 
Solicited  


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Area  Specialty 
Dynamos  and  Motors  Repaired 


N0N=ARC1NQ 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Primary  Side  of  your  Alternating-  Current.  We  have 
it,  and  guarantee  it  to  you  in  every  way. 

Lightning!  Lightning! 

Who  is  afraid  of  that?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered  to  the  electrical  public.  We  are  leaders  in 
the  manufacturing  of  Circuit  Breakers,  either  for  Direct  or  Alternating 
Current  Systems.    Any  voltage.  Catalogl'e  Free. 

AUTOMATIC  CIRCUIT  BREAKER  CO.  -  Newaygo,  Mich.,  U.S.A. 


D 


ODGE  PATENT .  . 
Split  Friction  Cut-Off 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal  t 
Clearance 

Excellent 
Lubrication 

Are  all  Claims  Worthy  of  your  Investigation 


Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 

WRITE  FOR  PRICES 


—  Sole  Manufacturers  in  Canada  — 

DODGE  WOOD  SPLIT  PULLEY  CO. 


Office,  68  King  St.  W.,  TORONTO 


Bm  GOLDIE  &  /n^C6lLLOCM  Cp 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement, 

mi  mmm,  imwm  mmm,  mm,  wm  m  m\  wmm 

Fire  a.nd  Burglar  Px*oof  Safes  and  Vault  Doors. 


^B^rra!  atti^n'tTon  ^^"^^         "WHEELOck"  improved  steam  engine 

^p^^iai  as^^q^iwq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO. 
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ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO,  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


^Ig^y OIX     I^OiutS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone 
and  Electric  Light  Supplies  .  .  . 


@ 


P 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


f\LL.   GOODS   GUflRflNTEBD   TO   GIVE.  S«TISFflGTION 


Caiton  Cylinder  Batteries 


for  use  with  Annunciators,  Electric  Bells,  and  all  purposes  requiring 
a  Reliable  Battery  for  Open  Circuit  Work. 

r>o  you  want     ^     A  A 
a  r>ry  Battery    ^    /V\ LOO  W 

Sjaecial  Px*ices  to  Tradle 

ROGERS  ELECTRIC  CO.      :      425  Richmond  Street,  LONDON,  ONT. 

ELECTRICAL  SUPPLY  DEALERS  AND  CONTRACTORS  FOR  ELECTRIC  CONSTRUCTION 


is  tine  Best. 
JLl-waiys  in  Stock. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telfplioiie  475 


THE  J.  G.  MCLAREN  BELTING  CO.  Montreal 


OFFICE,  SCHOOL. 
tHURCH  &LODGE  FURNITURE 


FINE 
BANK.OfFICI 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers. 


TENDERS  WANTED 


A  V^eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium    for  advertise- 
ments for  'U'enders.' 


I  CANADIAN  CONTRACT  RECORDi 

TORONTO.  5 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

flITIlGHMENT  DIRECT  10  FANS,  BLOWERS,  CENTRIFOGIIL 
PyiflFS,  SMERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 

PHELPS  MAGHINE  GO. 

EASTMAN,  P.  Q. 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VI.— No.  9. 


SEPTEMBER,  1896 


PRICE  lo  CENTS 
$i.oo  Per  Year. 


W.  A.  JOHNSON  ELECTRIC  CO'Y 


TORONTO 


Two  Phase  or  Single  Phase  Slow-Speed  Altepnating  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  IMotors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 
for  Lighting,  Railways  and  Power. 

Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h  p. 

Manhattan  Enclosed  Arc  Lamps— (9ne  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  of  solid 
carbon  ^"dia. ) 

Keystone  Incandescent  Lamps.      Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 


WAGNER  TRANSFORMERS 

NOT  THE  CHEAPEST.  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


STANLEY  TRANSFORMERS 


The  Standard  of  the  World  for 


Incandescent  Lighting 
Arc  Lighting 


Operating  Motors 
Power  Transmission 


INCREASE 

STATION 

CAPACITY 


DIMINISH 

OPERATING 

EXPENSES 


We  furnish>lGuarantee  of  the  EFFICIENCY  and  REGULATION  of  each  Transformer 
and  will  Insure  them  for  one  per  cent,  per  annum. 

THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


Western  Office-  TORONTO,  ONT. 
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E.  GftRL  BRElTfiftUPT 

CON&ULG1N6 

ElectilGal  Engineer 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     a  nrni  iiJ  nuT 
and  Railway  Work  f  DUnLm,  U11I. 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all_  systems 
and  genera!  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


•FI"R"E.  PROOF 

ROOFINC 

i  LLUSTRATEb  CATALOGUE  F«££: 

METALLIC  ROOFING  (5 

MANUFACTURERS.  TO  RO  NTO 


FIRSTBROOK  BROS. 

mng  St.  East,      -  TORONTO. 

MANUFACTITRERS  OF 

TOPPINS, 

SIDE-BLOGKS 

AND  CKOSS-flKA/VS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Digestion.  Regulate  the 
Stomach,  Ijiver  and  Bowels,  Purity 
the  IJIood,  and  are  a  Positive  Cure  for 
Constipation,  Sick  Headache,  Bil- 
iousness, and  all  other  Diseases  arisinp; 
from  a  disordered  condition  of  ttie  Liver  and 
Stomach.  They  act  tcently  yet  promptly,  and 
perfect  dleestlou  follows  their  use. 
Eipans  Tabules  take  the  place  of  an  Entire 
-  Medicine  Chest,  and 
should  be  Iccpt  for  use  In 
every  family. 


At 


Price,  50  Cents  a  box. 
DruKglsts,  <»■  by  mall. 
EIPANS  CHEMICAL  CO., 

10  Spkuok  St.,  New  York. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


MONTRE>f\U  Gf\Nf\Df\ 
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Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Amerieanite.  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    P.  C.  Ackerman,  Agent,  10  Cortland  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


DYNAMOS  AND  MOTORS  TO  REPAIR 

Armatures  Rewound  ^^.f/iTcTrS^rTaspeciaity. 

^Mj^H^^j^^BI^BBH      Electric  Supplies  of  all  hinds.    •   Estimates  cheerfully  given. 

Save  Agent's  Commission  by  sending  direct  to 

Geo.  E.  Matthews,  Manager.         p  LEGTRIG  REPAIR  &  GONTRflGTlNG  GO. 


WAKTED 


Late  of  the  Royal  Electric  Co. 


623  Lagauchetiere  St. ,  MONTREAL. 


Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec- 
trician of  the  Royal 
Electric  Co. 


& 


Electrical  Supplies 
of  all  Descriptions. 


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Area  Specialty 
Dynamos  and  Motors  Repaired 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 
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ODGE  PATENT  .  . 
Split  Friction  Cut-Off 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 

Are  all  Claims  Worthy  of  your  Investigation 


SI. 

Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 

TIT 


WRITE  FOR  PRICES 
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REE  SAMPLE,  COPY  llvlT 

An  Elementary  Journal  for  Students 


Of  Mechanics,  Electricity,  Archi- 
tecture, Mining,  Plumbing,  Heat- 
ing and  Ventilation,  Steam  Engi- 
neering and  Mechanical  and 
Architectural  Drawing. 

Address  Box  1004. 

HOME  STUDY,  ^mm « 


This  FAN  MOTOR,  $16.50  Z'Ss^S':' 

ELECTRICAL  SUPPLIES 
Lamps,  Wires,  Cords,  Switches  and  Fillings  generally 

  Gel  our  prices  before  buying.   

Repairs  made  quickly  and  al  reasonable  prices. 

TORONTO  ELECTRICAL  WORKS 

33,  35.  37  Adelaide  Street  West     -  TORONTO 


WESTON  E.l[Clifl[  INSIRii  GO. 


774-720  Wi.'liam  Street, 

NEWARK,  N.J. ,  U  S  A. 

W/eston  standard  portable 

Direct-Reading 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-        Our  STATION  AMMETER.S  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


Tl]6  New  Line  of  

"NEW  AMERICAN"  TURBINES 

POR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
Steadiness  of  Motion 
Ease  of  Regulation 
Freedom  from  Trouble  of  Any  Kind 
and  is  without  a  rival  for  Electrical  Purposes 


37 


WHEELS  SOLD  IN  1895  WHICH  ARE 
DEVELOPING  OVER  11,000  H.  P. 


High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


w 


m.  Kennedy  &  Sons 


OWEN  SOUND  ONT. 


Ca.n.a.d.ia.n.  Representa-tiTres  of  ttie 


Railway  /Vpparatus  ^ 

■  The  superior  self-evident  merits  of  our  apparatus  are  acknowledged  by  novice,  practical 
man  and  expert,  and  our  apparatus  is  always  given  the  preference.  The  superiority  of  our  apparatus  has  forced 
our  largest  competitors  to  reduce  their  selling  price  50%  in  two  years,  and  to  manufacture  and  offer  for  sale 
details  pertaining  to  our  various  systems  because  they  are  essentials  demanded  by  the  purchaser  when  buying 
cheaper  apparatus. 

Among  the  roads  using  our  apparatus  are  the  Vancouver  &  Westminster  Tramway  Co. ;  Winnipeg  Street 
Ry.  Co.;  Sandwich,  Windsor  &  Amherstburg  St.  Ry.  Co.;  London  St.  Ry.  Co.;  Hamilton,  Grimsby  &  Beams- 
ville  Electric  Ry.  Co.;  Hamilton  St.  Ry.  Co.;  Berlin  &  Waterloo  St.  Ry.  Co.;  Gait,  Preston  &  Hespeler  St.  Ry. ; 
Toronto  Suburban  St.  Ry. ;  Oshawa  Electric  Ry. ;  Peterboro  &  Ashburnham  Ry.  Co.;  Montreal  Street  Ry.  Co.; 
Park  &  Island  Street  Ry.  Co.,  Montreal  ;  St.  John  St.  Ry.  Co.;  Ottawa  Electric  Ry.  Co.;  Toronto  St.  Ry.  Co. 

Lighting  and  Pow/cr  Transmission  /VpparatUs 

From  the  fact  that  we  manufacture  Direct-Current  Apparatus  of  the  standard  voltages, 
and  Alternating  Apparatus,  including  Generators,  Motors  and  Transformers  for  single-phase,  two-phase  or 
three-phase  systems,  we  are  prepared  to  recommend  and  furnish  without  prejudice  that  system  which  from  our 
experience  seems  best  suited  to  the  condition  of  the  plant  under  consideration. 

In  the  development  of  polyphase  systems  we  have  led;  others  have  followed. 
-•     The  quality  of  our  apparatus  justifies  a  fair  margin  ot  profit. 
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Kay  Electpic  Mfg.  Co 


255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.   Telephone  1214. 


^iVe  a.re  prepared,  to  f-u.rn.isli  

Dynamos  of  any  capacity  for  any  voltaye  either 

compound  or  shunt  wound. 
Motors  from  1-8  to  40  h.  2>-,  either  series  or  com- 
pound wound. 
Elevator  Motors  of  all  sizes. 

Alter II atiny  Dynamos  from  300  to  1000  lif/hts. 
Iransformers  of  any  capacity  from  5  to  125  liqhts. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE   FOR   PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


fl 


HI 


Of  from  1  to  600  Brake 
Horse  Power,  for  electrical 
Industrial  and  other  pur- 
poses. 


MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

FarticLila-rs  on.  Application.. 


Representatives  for  the 
Dominion  of  Canada. 


STERM  PUAAPS 


For  All  Duties 


•  099 


NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monteal 


SObB  AGENTS  FOR  PROVINCE.  OF  QUEB&O- 


c- 


E 


Street  Cars 


.  OUR  SPECIALTY 


gg^^^     We  also  manufacture  Horse  and  Trail  Cars 

of  every  description. 

PAS5ERSON  &  CORBIN  ST.  GATHARINES,  ONT. 

TRANSFORMERS 


FOR 

Single,  Two  and  Three-Phase  Systems,  and  Mono- 
cyclic System. 
60  and  125  Periods,  any  Voltage. 

^M'OST  MAKERS  style  their  particular  Transformer  "the  best," 
r^^^  but  the  consensus  of  opinion  from  USERS  is  that  this  super- 
lative properly  bclong-s  to  the  Transformers  made  by 


There  are  more  J 
Companies  " 
throughout  the 
Country 
using 
'  The  Simpson' 

Transformer 
than  there  are 
those  of 
any  other 
manufacurer. 


C3-.  T.  sijvri^soiisr  -  si^iMiiLTOisr,  oistt. 
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TANDEM  COMPOUND  STEAM  ENGINE. 

Those  who  have  observed  the  trend  of  steam  engine 
designing  during  the  past  few  years  will  have  noticed 
that  there  is  a  tendency  towards  a  short,  compact,  heavy 
built  frame,  with  strong  simple  parts,  suited  to  the 
severe  and  incessant  work  imposed  upon  power  plants 
by  street  railway  and  other  heavy  work.  Corliss  and 
other  types  of  long  stroke  engines  have  been  shortened 
and  strengthened  in  order  to  meet  these  conditions  and 
to  occupy  less  room,  and  there  is  also  a  tendency  to 
increase  the  speed  to  suit  direct  driven  dynamos  and 
give  better  regulation.  In  fact,  there  seems  a  tendency 
for  the  advocates  of  high  and  low  speed  to  meet  half 


is  of  the  "  Sweet"  or  "  Straight  Line  "  pattern,  used  in 
all  engines  made  by  the  Robb  Co.,  is  of  the  simplest 
and  most  sensitive  form  and  directly  connected  to  the 
valves.  The  high  pressure  cylinder  is  placed  next  to 
the  frame,  low  pressure  in  rear,  and  so  arranged  that 
the  cylinder  head  and  pistons  may  be  removed  without, 
disturbing  the  cylinders,  valves  or  other  parts.  The 
valves  are  of  the  "Porter"  type,  consisting  of  a  flat 
plate  balanced  by  a  pressure  plate,  which  have  proved 
so  successful  in  the  "Porter-Allen,"  "Straight  Line" 
and  other  engines,  their  greatest  merit  being  simplicity 
and  freedom  from  wear.  Both  high  and  low  pressure 
valves  are  attached  to  the  governor  in  such  a  way  as  to 


Tandem  Compound  Steam  Engine. 


way  in  a  type  of  engine  which  will  embody  the  best 
points  of  each. 

As  an  example  of  what  is  being  done  in  this  way,  we 
give  an  illustration  of  a  tandem  compound  engine,  built 
by  the  Robb  Engineering  Co.,  of  Amherst,  Nova  Scotia. 
The  cut  is  from  one  of  four  engines  of  300  h.  p.  each 
recently  installed  for  the  Halifax  Electric  Tramway  Co. 
tor  railway  and  lighting  purposes,  and  it  represents  a 
type  of  engine  designed  with  a  view  to  combine  the  best 
points  of  long  and  short  stroke  engines. 

The  design  of  frame  and  general  proportion  ot  parts 
is  similar  to  recent  types  of  long  and  medium  stroke 
engines  designed  for  railway  work.  The  shaft  bear- 
ings, crank  and  crosshead  pins  are  much  larger  than 
.  usual,  to  insure  cool  running  under  stress  of  overload- 
ing or  irregular  work.  The  guides  are  cylindrical, 
allowing  the  crosshead  free  alignment.  The  disc  crank 
contains  sufficient  metal  to  permit  the  crank  pin  and 
shaft  to  be  forced  in  under  heavy  hydraulic  pressure, 
and  is  balanced.  The  main  journal  has  quarter  boxes 
with  adjustment  at  top  and  sides.    The  governor,  which 


divide  the  load  exactly  between  the  high  and  low  pres- 
sure cylinders.  This  system  is  new  and  peculiar  to  the 
Robb  engines  and  is  found  to  give  better  economy  with 
variable  loads,  such  as  are  found  in  railway  work. 

The  manufacturers  are  now  building  a  full  line  of 
these  engines,  in  simple,  tandem  and  cross-compounds, 
up  to  700  h.  p.,  having  a  medium  length  of  stroke, 
speed  from  150  to  200  revolutions  per  minute  ;  and  as 
the  parts  are  massive,  and  bearings  unusually  large, 
parts  simple  and  strong,  they  are  splendidly  adapted  for 
direct  connection  to  electric  generators  or  other  variable 
work. 


The  extension  ot  the  Hamilton,  Grimsby  and  Beams- 
ville  railway  to  Beamsville  will  shortly  be  completed. 

The  number  of  miles  possible  to  be  ridden  in  the 
United  States  on  a  street  car  for  five  cents  is  said  to 
range  from  8j.{  miles  in  Jersey  City  up  to  18  miles  in 
Brooklyn,  the  average  of  ten  cities  being  13  miles.  At 
Chicago  a  ride  of  21  miles  can  be  had  for  this  small 
sum  on  an  ordinary  railroad. 
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THE  HAMILTON  ELECTRIC  LIGHT  AND 
POWER  COMPANY. 

One  of  the  best  equipped  electric  light  and  power 
plants  of  Ontario  is  that  of  the  above  company.  The 
plant  began  operations  in  April,  1892.  It  occupies 
two  buildings.  The  dynamo  room  was  designed  and 
constructed  under  the  direction  of  Mr.  D.  Thomson, 
the  late  manager.  The  placing  of  the  machinery  was 
directed  by  Mr.  Dickinson,  chief  engineer.  The  dynamo 
building,  on  Main  St.,  is  135  x  70  ft.  with  hip  roof,  sup- 
ported by  wooden  beams  covered  with  corrugated  iron  ; 
a  cupalo  surmounts  the  top.  The  stone  foundation  is 
laid  in  Portland  cement  and  sharp  sand. 

Two  pair  of  "Brown"  (Poison  Works)  engines  of 
700  h.  p.  each,  78  revolutions  per  minute,  22  inch 
cylinder,  50  inch  stroke,  with  fly  wheel  16x4  ft.,  and 
one  high  speed  compound  engine  of  150  h.p.,  250  revo- 
lutions per  minute,  all  non-condensing,  drive  the  120  feet 


Mr.  Gordon  J.  Henderson, 

Manager  Hamilton  Electric  Light  and  Power  Company. 


of  line  shafting,  inches  in  diameter,  and  7  inches  at 
driven  pulleys,  which  runs  down  the  centre  of  the  build- 
ing between  the  engines  and  the  machines.  A  Leonard- 
Ball  engine  is  also  in  place,  but  is  not  used.  These 
engines  are  belted  to  the  shafting  by  4  foot  3  ply  Robin, 
Sadler  &  Haworth  belting.  A  Bain  &  Coville  clutch 
coupling  is  in  the  centre  of  the  shafting.  The  fly 
wheels  are  boxed  in  casings  next  the  passage  between 
them  and  the  wall.  At  the  rear  wall  are  two  Northey 
pumps,  8  inch  cylinder,  12  inch  stroke,  and  5  inch  rams, 
pumping  water  at  208°  into  the  boilers  from  a  heater 
built  by  Bain  &  Coville  from  a  design  by  the  chief 
engineer.  The  different  compartments  of  the  heater  are 
full  of  hay.  The  hot  water  passes  through  this  hay,  which 
extracts  the  lime  and  magnesia  from  the  water,  which 
focms  in  a  hard  lime-stoney  substance  on  top  of  the  hay. 

Entering  the  rear  wall  on  a  level  with  the  cross  beams 
are  two  10  inch  wrought  iron  steam  mains  conveying 
steam  to  the  several  engines.  The  branch  pipes  are  6 
inches.  Where  the  mains  enter  the  building  are  three 
lo-inch  valves  and  a  pipe  connection  between  the  mains. 
The  valves  work  so  that  both  mains  can  supply  the 
engines,  or  all  the  engines  run  from  one  main. 

The  floor  is  concrete  except  one  spot,  which  is  of 
wood  and  underneath  which  is  a  large  tank  containing 
7,000  gallons  of  water,  to  be  used  in  case  the  water 
mains  give  out. 

The  machines  consist  of  arc  and  incandescent  lighters 
and  electric  power  generators.  There  are  two  "Royal  " 
alternators  with  exciters,  (one  of  2,000  lights  and  the 
other  of  1,250  lights),  one  "  C.  G.  E.  "  2,000  lighter 
and  exciter,  and  one  Westinghouse  1,800  lighter  and 
exciter.  Fifteen  machines  of  varying  power  supply  arc 
light,  fourteen  of  which  are  from  the  Royal  Company  ; 
the  other,  of  35  lights,  being  a  Toronto  Electric  Light 
machine.  The  Royal  arcs  are  as  follows  :  four  35 
lighters,  eight  50  lighters,  and  two  12  lighters.  An 
"  Edison  "  75  K.  W.  generator  and  a  "  Royal  "  100  K. 
W.  multipolar  generator  generate  power  for  motors  of 
from      to  15  h.  p. 

The  machines  are  set  on  stone  foundations,  5  feet 
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deep,  and  run  very  smoothly.  Mr.  Martin,  the  chief 
electrician,  has  his  office  to  the  right  ;  behind  this  is  the 
store  room,  where  are  all  kinds  of  supplies  and  repairs 
for  arc  or  incandescent  lighting  and  installing  of  same. 
They  use  Packard  lamps  and  Royal  arcs,  and  Ottawa 
and  C.  G.  E.  carbons.  The  repair  shop  and  lamp 
testing  room  is  20  x  25  feet.  A  full  equipment  for  all 
repairs  is  in  this  shop,  except  for  heavy  machines,  which 
are  wound  by  the  Toronto  Electric  Light  Co.  Along 
the  wall  of  the  store  room  is  the  large  slate  switch 
board  with  full  complement  of  instruments  for  the 
alternators  and  generators.  On  the  arc  switch  board 
are  14  circuits  and  on  each  circuit  is  an  automatic  pilot 
light.  In  case  of  the  opening  of  a  circuit  or  trouble  at 
the  machine,  the  pilot  light  supplied  from  an  incandes- 
cent circuit  lights  up  and  the  operator  can  see  at  a 
glance  what  circuit  or  machine  is  in  trouble.  This  is  the 
invention  of  Mr.  Martin,  the  chief  electrician. 

On  the  arc  poles  the  lamps  are  hung  on  hinged  arms, 
no  drop  ropes  being  used.  Each  trimmer  is  given  90 
lamps  a  day  to  trim  and  he  covers  his  circuit  with  a 
horse  and  two  wheeled  "chariot,"  which  was  designed 
by  the  chief  electrician. 

On  King  street  is  a  three-storey  structure  in  front, 
combining  the  offices  of  the  company,  and  several  other 
offices.  The  rear  is  taken  up  by  the  boiler  room.  There 
are  three  batteries,  the  first  comprising  five  60-inch 
Osborne-Kiliey  tubulars,  75  h.  p.  each,  and  the  second 
two,  66  inch  Goldie  &  McCulloch  tubulars,  90  h.  p. 
each;  and  two  Poison  water  tube  boilers,  200  h.p.  each. 
All  these  boilers  are  connected  to  a  square  brick  smoke 
stack  125  feet  high.  The  tubular  boilers  are  connected 
to  one  main  and  the  water  tube  boilers  to  the  other. 

The  fuel  used  under  these  boilers  is  hard  and  soft 
coal  screenings,  three-fifths  being  soft  coal.  Between 
the  two  buildings  is  a  space  of  about  ten  feet,  and  the 
coal  as  it  passes  through  is  weighed  on  scales  operated 
from  the  chief  engineer's  office,  which  is  in  the  rear 
corner  of  the  dynamo  room.  The  engines  in  the  dynamo 
room  exhaust  under  the  floor  through  a  12-inch  pipe, 
which  passes  into  the  rear  building  3  feet  underground 


Mr.  T.  W.  Martin, 

Chief  Electrician  Hamiltun  Electric  Light  and  Power  Company. 

in  a  box  of  sawdust.  The  steam  mains  carried  between 
the  buildings  are  covered  with  12  inches  of  mineral  wool 
with  box  castings. 

The  city  use  375  arc  lights,  and  75  arcs  are  in  com- 
mercial service.  The  capacity  is  500  lights.  Over 
9000  incandescent  lamps  are  installed  and  on  an  average 
300  new  lamps  are  installed  each  month. 

The  directorate  of  the  above  compan}'  and  of  the  To- 
ronto Electric  Light  Company  being  largely  the  same, 
Mr.  J.  J.  Wright,  manager  of  the  latter  company,  as- 
sumed the  management  upon  the  resignation  of  Mr. 
Thomson  about  two  years  ago.  Since  the  amalgama- 
tion of  the  Toronto  Electric  Light  Company  and  the 
Incandescent  Light  Company  in  Toronto,  however,  the 
duties  of  Mr.  Wright  have  been  so  onerous  that  it  has 
been  found  necessary  to  appoint  a  separate  manager  for 
the  Hamilton  company.  The  appointment  has  been 
given  to  Mr.  Gordon  J.  Henderson,  of  Montreal. 
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Mr.  Gordon  J.  Henderson,  who  has  recently  been  ap- 
pointed manager  of  the  company,  and  whose  portrait  is 
herewith  presented,  was  born  in  the  city  of  Montreal  in 
the  year  1872.  He  is  a  son  of  Mr.  David  H.  Hender- 
son, a  prominent  lumber  merchant.  For  some  years  he 
has  been  connected  with  his  brother,  Mr.  C.  W.  Hender- 
son, the  well-known  electrical  contractor  of  that  city. 
He  is  quite  prominent  in  Montreal's  society,  and  holds 
a  commission  as  Captain  in  the  6th  Battalion  Fusiliers, 
having  the  honor  of  turning  out  the  best  drilled  company 
in  his  battalion.  Mr.  Henderson  is  a  business  man  of 
considerable  ability,  and  under  his  supervision  the  com- 
pany will  no  doubt  enjoy  a  marked  degree  of  prosperity. 

Mr.  T.  W.  Martin,  chief  electrician,  was  born  in 
London,  England,  26  years  ago.  His  family  came  to 
Canada,  and  at  the  age  of  fourteen  years  he  entered  the 
employ  of  the  Toronto  Electric  Light  Company,  under 
Mr.  Wright,  in  the  old  Sherbourne  street  plant.  He 
was  removed   to  Hamilton   two  years  ago.     He  is  a 


Mr.  R.  Dickenson, 

Chief  Engineer  Hamilton  Electric  Light  and  Power  Company. 

clever  electrician  and  fills  his  position  in  a  creditable 
manner. 

Mr.  R.  Dickenson,  chief  engineer,  was  born  in  Dover, 
Kent,  in  1841.  He  entered  the  Royal  Navy  in  1858, 
in  which  he  served  for  some  years,  leaving  it  for  mer- 
chant vessels.  In  1874  he  came  to  Canada,  filling 
different  positions,  and  eleven  years  ago  he  entered 
the  employ  of  the  Hamilton  Electric  Light  Co. 


THE  PARAGON  OF  EXHIBITIONS. 

The  major  part  of  the  entries  having-  now  been  made  for 
Toronto's  big  exhibition,  which  is  to  be  held  from  August  31st 
to  September  12th,  it  is  possible  to  stale  definitely  that  the  scale 
of  the  exhibition  will  reall}'  be  greater  than  ever.  Never  before 
did  the  exhibits  cover  such  a  wide  range  as  they  will  this  year. 
It  almost  looks  as  if  every  province  had  striven  to  do  its  best  to 
make  the  exhibition  worthy  of  the  country.  At  the  forthcoming 
exhibition  in  Toronto  there  will  be  seen  food  products  of  Prince 
Edw.'ird  Island  ;  food  products,  manufactures,  fruit  and  live  stock, 
of  Nova  Scotia  and  New  Brunswick  ;  an  extensive  display  of 
horses  and  cattle,  manufactures  and  minerals,  from  Quebec  ;  the 
products  of  forests,  waters,  mines,  gardens,  farms,  studs,  work- 
shops and  art  studios  of  Ontario  ;  the  grain,  minerals  and  horses 
of  Manitoba  ;  the  grain  and  minerals  of  the  North-West  ;  and 
cereals,  fish  and  minerals  of  British  Columbia.  The  governments 
of  Ontario,  the  Dominion  and  British  Columbia  will  make  special 
exhibits  of  llie  wealth  of  the  earth,  while  the  Canadian  Pacific 
R.-iilway  will  supplement  these  displays  by  showing  cereals, 
vegetables  and  minerals  from  many  points  on  their  lines,  to  the 
extent  of  double  what  the  company  has  shown  in  other  years. 
In  art  especially  will  the  exhibition  be  strong,  with  the  three 
pictures  painted  by  F.  M.  Bell-Sniith,  illustrating  incidents  con- 
nected with  the  death  of  Sir  John  Thompson,  at  Windsor  Castle, 
for  one  of  which  pictures  Her  Majesty  the  Queen,  Princess 
Beatrice  and  members  of  the  Royal  household  gave  special  sit- 
tings. There  will  be  Edison's  wonderful  Eidoloscope,  an  elec- 
tric theatre  ;  Ontario  Trotting  Horse  Breeders'  stake  races  ; 
Lockhart's  performing  elephants  ;  the  magnificent  historical 
spectacle,  entitled  the  "Feast  of  Nations"  and  commemorating 
the  "Taking  of  the  Bastile,"  and  a  thousand  and  one  other 
things  ;  while  in  consideration  of  the  cattle  being  on  show  the 
first  week  the  railways  have  agreed  to  grant  one  fare  for  the  round 
trip  for  the  entire  exhibition  from  all  points  in  Canada,  and  to 
run  a  special  cheap  excursion  the  first  week,  on  Sept.  3rd,  and 
two  the  second  week. 
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TRANSFORMERS. 

I5y  c;.  vv.  J'-. 

Thk  really  distinctive  feature  of  an  alternating  cur- 
rent system  is  the  transformer.  Without  it  the  alter- 
nating current  would  possess  no  advantages  over  the 
direct,  and  the  transmission  of  power  for  lighting  or 
motor  purposes  would  be  impracticable  except  at  the 
cost  of  very  large  conductors.  The  use  of  the  alternat- 
ing current  in  connection  with  station  transformers 
arose  out  of  the  practical  limitations  imposed  on  direct 
current  apparatus,  and  in  so  far  was  an  improvement 
in  the  art.  In  direct  current  working  the  pressure 
geneiated  by  the  dynamo  is  maintained  throughout  the 
entire  system  ;  a  220  volt  machine  will  cause  a  pressure 
of  220  volts  (less  the  '*  drop  "  of  course)  between  the 
positive  and  negative  wires  at  all  points  ;  a  500  volt 
machine  gives  a  pressure  of  500  volts  everywhere,  and 
so  on.  In  order  to  distribute  current  over  an  extensive 
area,  it  is  evidently  necessary  to  use  either  heavy,  and 
therefore  expensive,  feeders  with  a  220  volt  pressure, 
or  to  use  a  higher  pressure  and  so  allow  of  smaller 
feeders.  But  as  it  is  not  at  all  desirable  to  introduce  a 
high  pressure  into  lamps  placed  in  private  buildings^ 
where  they  have  to  be  handled  constantly,  and  where 
the  wires  are  frequently  exposed  to  risk  of  grounding, 
it  is  evident  that  a  limit  of  pressure  is  soon  reached,  and 
that  any  extension  of  business  must  be  met  by  an  addi- 
tional expenditure  for  feeder  copper.  In  a  district  where 
there  is  a  large  amount  of  lighting  this  may  be  com- 
mercially possible,  but  it  is  quite  easy  to  imagine  con- 
ditions where  the  additional  amount  of  lighting  would 
not  actually  justify  the  necessary  feeder  expense.  It  is 
easily  seen  that  any  method  which  permits  of  the  use  of 
a  high  pressure  for  transmission,  and  at  the  same  time 
of  a  low  pressure  for  utilization,  meets  the  conditions  of 
economical  supply  and  safe  use.  The  static  transfor- 
mer renders  possible  an  advantage  beyond  the  power 
of  the  direct  current. 

It  would  be  strange  if  a  piece  of  apparatus  possessing 
such  great  importance  were  not  worth  capable  study, 
and  in  fact  the  electrical  principles  governing  its  action, 
and  the  electrical,  magnetic,  and  mechanical  features 
entering  into  and  influencing  its  design  and  construction 
are  not  merely  of  great  interest,  but  a  thorough  com- 
prehension of  them  is  necessary  before  the  constructing 
or  operating  electrician  can  be  considered  conversant 
with  alternate  current  working.  To  the  casual  ob- 
server a  transformer  is  merely  a  quantity  of  insulated 
copper  wire  wound  in  two  separate  coils  round  an  iron 
core  ;  the  whole  placed  inside  a  box  and  what  goes  on 
inside  that  box  when  the  current  is  turned  on  is  of  no 
more  interest  to  them  than  the  mechanism  of  a  musical 
box — you  turn  the  handle  and  grind  out  music  ;  you 
turn  on  the  current  and  you  get  light — somehow.  It  is 
thought  by  those  whose  interest  in  electrical  matters 
leads  them  no  furthur  than  the  study  of  how  to  pay  the 
least  money  for  plant — that  once  a  transformer  is  hung 
up  on  a  pole  and  connected  into  circuit  there  is  the  end  of 
it  ;  that  the  worst  thing  that  can  happen  to  it  is  to  have 
one  of  its  fuses  blow,  or  lightning  get  into  it  and  burn 
it  up.  As  to  its  being  a  source  of  expense  all  the  time, 
as  to  its  capacity  for  wasting  current,  the  matter  not 
only  does  not  occur  to  them,  but  they  actually  smile 
when  it  is  suggested  to  them,  How  can  a  transformer 
be  a  source  of  expense  ?  How  can  it  waste  current  ? 
It  isn't  doing  anything  ;  it  isn't  moving  or  revolving  ; 
there's  no  friction  about  it — it  doesn't  need  oiling  might 
as  well  suggest  that  a  glass  insulator  is  a  source  of 
expense.  A  little  investigation,  however,  will  show  that 
the  transformer  is  not  the  simple  thing  it  is  popularly 
supposed  to  be,  and  that  careful  study  and  educated 
thought  were  just  as  necessary  in  its  evolution  as  intro- 
ducing the  high  class  modern  dynamo.  The  basis  of 
transformer  action  is  the  same  as  that  of  dynamo  action 
— induction.  If  a  closed  conductor  be  placed  in  a  mag- 
netic field,  the  intensity  of  which  is  rapidly  varying,  an 
E.  M.  F.  is  set  up  in  that  conductor,  the  direction  of  the 
E.  M.  F.  will  depend  on  whether  the  intensity  is  in- 
creasing or  decreasing  its  strength  on  the  rate  of 
variation. 

N  S  are  two  poles,  the  space  between  them  being  a 
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magnetic  field  as  indicated  by  arrows.  C  is  a  closed 
conducting  ring  capable  of  being  i  evolved  on  A,  as  axis. 
It  is  understood  that  A  is  really  at  right  angles  to  the 
direction  N  S,  and  that  the  plane  of  the  ring  C  is  per- 
pendicular to  the  direction  of  the  lines  ot  force  from  N 


to  S.  Now  if  the  strength  of  the  magnetic  field  N  S  is 
always  the  same  (as  it  generally  is  in  a  dynamo)  and  if 
the  ring  C  be  held  stationary  in  any  position,  it  will  be 
evident  that  nothing  is  varying,  and  consequently  there 
will  be  no  current  set  up  in  C.  But  if  we  now  revolve 
the  axis  A  (in  either  direction)  and  with  it  the  ring  C,  it 
will  he  seen  that,  although  the  same  amount  of  lines  of 
force  will  always  flow  from  N  to  S,  the  ring  will  in 
some  positions  hold  less  of  them  than  it  will  in  others. 
In  the  diagram  No.  i  the  ring  is  perpendicular  to  the 
field  and  will  contain  say  X  lines  of  force.  In  diagram 
No.  2,  having  now  revolved  it  through  a  quarter  of  a 


AS 


Diagram  II. 

circle,  the  plane  of  the  ring  is  parallel  to  the  lines  of 
force,  and  contains  none  of  them  at  all. 

So  that  in  the  course  of  a  quarter  revolution  we  have 
varied  the  lines  of  force  contained  by  the  ring  from  a 
certain  maximum  down  to  nothing,  and  this  is  the  con- 
dition necessary  for  the  setting  up  in  the  ring  of  an 
electromotive  force.  Turning  C  through  another 
quarter  circle  would  again  vary  the  field  with  respect  to 
the  ring  from  nothing  up  to  the  same  maximum  as  be- 
fore ;  the  third  quarter  turn  would  bring  it  back  to 
nothing  ;  the  fourth  raise  it  again  to  the  first  position. 
Thus,  revolving  the  ring  in  a  constant  magnetic  field, 
causes  a  variation  with  respect  to  the  ring  which  sets 
up  an  E.  M.  F.  in  it.  The  same  result  would  be  ob- 
tained by  holding  the  ring  stationary  and  causing  the 
field  to  revolve,  as  indicated  in  diagram  No.  3. 
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The  ringC  is  perpendicular  to  field  N,  S,,  and  if  these 
poles  be  shifted  to  positions  N^  S^,  the  ring  being  not 
moved  ;  the  ring  will  be  parallel  to  the  new  field  N^  S^, 
hence  during  the  shifting  of  the  positions  of  the  poles 
an  Y..  M.  F.  will  have  been  set  up  in  C.  It  is  therefore 
evident  that  so  long  as  there  is  relative  movement,  it 
does  not  matter  whether  the  ring  be  moved  or  the  field. 
The  necessary  condition  being  a  varying  of  the  lines  of 
force  passing  through  the  ring,  a  third  method  is  pos- 
sible which  will  attain  that  object  without  revolving 
either  the  ring  or  the  poles.  If  in  the  above  diagrams 
the  poles  N  and  S  are  supposed  to  be  electro  magnets, 
(that  is  iron  bars  which  are  made  magnets  by  the  pas- 
sage around  them  of  a  current),  and  we  have  some 
means  of  varying  the  current  passing  through  the  wire, 


either  by  means  of  a  rheostat  or  other  equivalent  means, 
then,  remembering  that  the  strength  of  an  electro-mag- 
net (the  strength  of  its  field)  varies  within  certain  limits, 
in  the  same  proportion  as  the  current  producing  it,  it 
will  be  evident  that  the  field  can  be  varied  up  or  down  by 
simply  turning  the  rheostat,  leaving  both  poles  and  ring 
stationary.  And  from  this  last  method  it  is  but  a  step 
to  the  energizing  of  the  poles  by  an  alternating  current 
which  will  cause  an  even  greater  variation  of  the 
field  than  the  rheostat  can  accomplish  with  a  direct 
current.  This  will  be  plain  when  it  is  considered 
that  the  current  in  an  alternating  circuit  begins  at 
nothing,  grows  rapidly  to  a  certain  maximum,  dimin- 
ishes again  down  to  nothing,  then  actually  changes  its 
direction  and  grows  to  a  negative  maximum,  and  then 
decreases  again  to  nothing.  Turning  to  diagram  No.  i, 
we  will  suppose  ring  C  to  be  one  of  the  coils  of  an 
alternating  dynamo.  In  the  position  where  C  is  perpen- 
dicular to  the  lines  of  force  N  S,  any  very  slight  revolv- 
ing of  A  will  not  vary  the  amount  of  them  contained  by 
C  much  ;  in  fact  in  this  position  a  slight  revolving  will 
really  generate- no  E.  M.  F.  at  all,  but  as  A  is  revolved 
(counter  clockwise)  ring  C  will  hold  less  and  less  lines 
of  force  until  it  reaches  the  position  in  diagram  2,  when 
the  rate  at  which  C  is  decreasing  is  greatest,  and  as  the 
E.  M.  F.  generated  depends  on  the  rate  of  variation, 
the  highest  E.  M.  F.  generated  in  C  will  be  when  it  is 
passing  through  the  position  in  diagram  2,  and  a  pro- 
portionate E.  M.  F.  will  be  generated  in  C  at  any  inter- 
mediate position.  So  that  the  E.  M.  F.  will  grow  dur- 
ing a  quarter  revolution  from  o  to  a  maximum.  When 
C  has  been  revolved  through  a  half  turn,  conditions  will 
be  as  they  were  in  diagram  No.  i,  and  at  this  point  no 


E.  M.  F.  will  be  generated  in  C,  it  having  decreased 
from  the  position  of  maximum  E.  M.  F.  in  diagram  2. 
If  C  be  revolved  through  and  then  quarter  turn,  then 
everything  will  be  the  same  as  in  diagram  No.  2,  and 
the  E.  M.  F.  will  again  be  at  a  maximum,  except  that 
the  direction  of  the  E.  M.  F.  has  reversed,  and  instead 
of  being  from  right  to  left  is  now  from  left  to  right  ;  or, 
if  we  call  the  first  direction  positive  we  can  call  the  new 
one  negative.  From  the  third  quarter  revolution  to  the 
fourth  brings  C  back  to  the  first  position.  All  these 
changes  can  be  put  into  a  diagram  form  as  in  No.  4, 
where  the  curved  line  shows  how  the  E.  M.  F.  in  the 
ring  varies  between  a  positive  and  a  negative  maximum. 
It  will  be  understood  that  whereas  the  direction  of  the 
E.  M.  F.  is  from  right  to  left  in  the  upper  part  of  the 
diagram,  it  becomes  from  left  to  right  in  the  lower  ;  the 
strength  of  the  E.  M.  F.  at  any  point  in  the  revolution 
being  indicated  by  the  height  of  the  curve  above  the 
zero  line  and  the  distance  A  B  representing  one  revolu- 
tion of  the  axis. 

Now  suppose  we  have  two  magnets  M,  P,  energized 
by  an  alternating  current  as  above,  so  that  they  shall 
be  of  opposite  polarities  and  a  ring  C.  From  position  i 
to  position  2  (diagram  4)  M  will  have  a  north  pole,  and 
P  a  south  pole,  constantly  increasing  in  strength,  and 
from  position  2  to  position  3  the  polarities  will  be  the 
same,  but  the  strength  of  the  field  will  diminish  con- 
stantly back  to  nothing.  At  position  3,  however,  the 
direction  of  the  E.  M.  F.  changes  so  that,  from  3  to  4, 
M  will  become  a  south  pole  (instead  of  a  north),  and  P 
will  now  be  a  north  pole  (instead  of  a  south),  and  the 
strength  of  this  reversed  field  will  constantly  increase  to 
a  maximum  at  4,  and  thence  down  to  nothing  at  posi- 
tion I,  when  the  E.  M.  F.  again  changes  its  direction, 
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and  the  poles  consequently  again  change  sign.  During 
these  variations  and  reversals,  the  ring  C  will  (although 
stationary)  have  been  placed  in  a  varying  field  produced 
by  the  alternating  electromagnets,  and  consequently  an 
alternating  E.  M.  F.  will  have  been  induced  in  C.  This 
is  the  simple  theory  on  which  is  based  the  action  of  the 
transformer,  but  its  application  gives  rise  to  phenomena 
which  introduce  new  and  less  simple  considerations.  A 
transformer  could  be  constructed  on  the  plan  shown  in 
the  diagrams,  but  a  more  convenient,  and  in  every  way 


better  form  is  adopted  in  practice.  The  simplest  form 
may  be  shown  in  diagram  where  A  is  a  bar  of  iron,  P  is 
an  insulated  wire  wound  round  and  carrying  an  altern- 
ating current  from  the  generator  G,  S  being  another 
insulated  wire  also  wound  round  A  and  P,  (but  insulated 
from  both)  and  leading  to  say  the  lamp  L.  On  passing 
the  alternating  current  from  G  round  A,  the  bar  is  at 
once  made  an  electromagnet,  the  poles  ot  which  reverse 
their  sign  as  the  direction  of  the  alternating  current 
reverses.  The  whole  space  surrounding  A  becomes  a 
magnetic  field,  the  lines  of  force  radiating  in  the  manner 


Diagram  VI. 

indicated  from  one  pole  to  the  other.  It  is  evident  that 
under  these  conditions  the  coil  S  is  just  as  much  placed 
in  a  varying  magnetic  field  as  it  was  in  diagram  No.  5  ; 
hence  a  current  will  be  induced  in  it.  All  transformers 
are  built  in  this  way  :  two  coils  wound  together  round 
a  magnetic  circuit,  and  insulated  both  from  it  and  from 
each  other,  the  one  carrying  the  energizing  current 
called  the  primary,  the  other  in  which  current  is  induced 
called  the  secondary.  The  feature  of  special  importance 
in  this  induction  is  that,  no  matter  what  may  be  the 
voltage  in  the  primary  coil,  we  can  get  what  voltage  we 
desire  in  the  secondary,  so  that  we  can  run  our  alter- 
nator at  1,000  or  2,000  or5,ooo  volts,  and  still  have  only 
52,  or  104,  or  any  other  desired  voltage  in  our  second- 
ary coils.  This,  of  course,  permits  of  the  use  of  high 
voltage  for  distribution  and  low  voltage  at  lamps,  ob- 
taining both  economy  and  safety.  The  difference  in 
voltage  between  primary  and  secondary  wires  depends 
directly  on  the  proportion  between  the  number  of  pri- 
mary and  secondary  coils.  If  there  be  ten  turns  of  the 
primary  to  each  secondary  turn,  then  the  secondary  volt- 
age will  be  only  one-tenth  of  the  primary,  and  so  on. 

The  action  of  the  transformer  is,  as  described  above, 
that  when  the  primary  circuit  is  closed  round  the  bar 
the  alternating  current  transforms  it  into  an  electro- 
magnet, with  rapidly  reversing  polarity,  and  the  varying 
and  reversing  field  induces  an  alternating  current  of  the 
same  periodity  in  the  secondary  wire.  This  appears  to 
be  so  simple  a  process  that  the  person  who  does  not  ex- 
amine it  more  closely  will  not  easily  believe  when  told 
that  a  transformer  wastes  coal.  As  a  fact,  however, 
every  transformer  built — even  the  very  best — necessarily 
wastes  energy  ;  good  transformers  waste  less  than 
second-rate  ones.  These  wastes  have  been  located  and 
can  be  calculated.    They  result  as  follows  : 

On  closing  the  circuit  in  the  primary  the  core  becomes 


an  electromagnet,  whose  polarity  reverses  at  the  same 
times  as  the  current  reverses.  It  has  been  observed 
that  subjecting  iron  to  an  alternating  magnetomotive 
force  raises  the  temperature  of  the  iron  and  this  phe- 
nomenon has  been  accounted  for  by  the  following 
theory  :  Consider  a  bar  of  iron  M.  Pass  a  current 
round  it  from  the  source  K  in  the  direction  of  the  arrow. 
Instantly  the  one  end  becomes  a  north  pole  N,  and  the 
other  a  south  pole  S.  Now  we  may  consider  the  bar  to 
be  made  up  of  an  infinite  number  of  small  atoms  of  iron 
pivoted  at  their  centre  points,  each  of  which  becomes  a 
little  atomic  magnet,  their  N  poles  all  pointing  to  the 
N  end  of  bar,  and  their  S  poles  all  pointing  toward  the  S 
end.  Now  reverse  the  direction  of  the  current  from  K. 
Instantly  everything  is  changed.  The  old  north  pole 
now  becomes  a  south  pole  ;  the  old  south  pole  is  now  a 
north  pole.  Every  little  atomic  magnet  has  swung 
round,  and  is  now  pointing  in  the  opposite  direction  to 
what  it  did  before.     Plainly  they  cannot  have  done  all 


N 

tv<-.- 

/     r^t   5 

\^    \J    \J  ] 

I'/ 

Diagram  VII. 

this  swinging  without  rubbing  against  each  other  and 
getting  warm,  and  this  friction  requires  a  little  expendi- 
ture of  energy  to  overcome  it.  We  can  easily  see, 
therefore,  that  a  certain  amount  of  energy  is  expended 
in  the  iron  core  of  the  transformer  itself  in  producing" 
the  necessary  alternating  magnetism  ;  and  this  energy 
will  be  greater  in  proportion  as  the  number  of  reversals  of 
the  current  becomes  greater.  It  is  also  evident  that  as  the 
number  of  atomic  magnets  increases — that  is,  as  the  total 
mass  of  the  bar  increases — a  greater  power  must  be  ex- 
pended in  overcoming  their  friction;  it  will  take  twice  as 
much  power  to  swing  2,000  atomic  magnets  as  to  swing 
1 ,000.  Once  more,  it  is  evident  that  as  the  strength  with 
which  each  atomic  magnet  points  in  one  direction  in- 
creases, i.e.,  as  the  strength  of  the  magnet  increases  so 
will  it  take  more  and  more  power  to  force  it  to  point  in  the 
opposite  direction.  Consequently,  it  is  plain  that  a  cer- 
tain amount  of  power  must  necessarily  be  expended  in 
the  transformer  itself  in  producing  the  alternating  mag- 
netism, and  the  actual  amount  of  power  so  expended  de- 
pends first  on  the  number  of  times  the  current  alter- 
nates ;  next  on  the  number  of  atomic  magnets  to  be 
reversed  (that  is  the  size  of  the  whole  iron  bar),  and 
third  on  the  strength  of  the  magnet  (the  amount  of 
magnetic  flux).  It  depends  on  the  transfornier  itself 
whether  the  total  amount  of  energy  expended  in  this 
way  is  greater  or  smaller,  but  in  any  case  it  has  to  be 
supplied  by  the  primary  current  and  hence  by  the  coal 
pile.  It  therefore  follows  that  any  means  of  reducing 
it  is  an  advantage.  The  amount  so  expended  depends, 
we  have  seen,  on  the  number  of  reversals,  the  total 
mass,  and  the  magnetic  induction.  It  would  therefore 
be  an  advantage  to  use  a  lower  alternation,  but  this  is 
limited  by  considerations  outside  the  purpose  of  this 
article.  It  certainly  will  be  of  advantage  to  use  a 
smaller  bar  of  iron,  but  as  in  order  to  construct  a  trans- 
former capable  of  giving  a  certain  secondary  voltage, 
we  have  to  use  a  proportionate  magnetic  induction, 
the  only  way  he  can  reduce  the  size  of  the  iron  is  by 
using  a  better  class  metal  whose  permeability  is  higher. 
It  is  necessary  to  remember  that  bars  of  different  kinds 
and  qualities  of  iron  will  not  give  the  same  magnetic 
stre:i:>  !'i  for  the  same  current,  but  that  the  poorer  the 
iron  t'l  -  l^ss  need  be  the  magnetising  current  to  give  a 
desire  1  ":ngth.  Consequently  we  can  only  reduce  the 
mass  h:  a  ig  a  better  quality  of  iron.  Better  quality 
means  high  .r  price — it  is  no  economy  to  select  the 
cheapest  transformer. 

To  be  Continued.) 
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In  the  present  number  will  be  found  a 
The  c.A.S.E.      report  of  the  proceedings  of  the  annual 

convention  of  the  Canadian  Association 
of  Stationary  Engineers  held  at  Kingston.  A  perusal 
of  the  report  leads  to  the  conviction  that  in  point  of  at- 
tendance and  also  as  regards  the  importance  of  the  dis- 
cussions and  business  transacted,  this  convention  suffers 
by  comparison  with  those  of  previous  years.  Our  truest 
friends  are  those  who  sometimes  call  us  to  account  for 
our  shortcomings,  as  well  as  commend  us  for  what  is 
meritorious  in  our  conduct.  We  trust,  therefore,  that 
the  Association  will  not  take  it  amiss  if  we  give  expres- 
sion to  a  few  opinions  with  regard  to  its  policy  and 
work.  The  avowed  object  of  the  Association,  viz.,  to 
educate  its  members  u.p  to  a  higher  standard  of  efficiency, 
thereby  fitting  them  to  improve  their  social  and  financial 
standing,  is  one  which  must  commend  itself  to  everyone. 
It  appears  to  us,  however,  that  this  object  is  in  some  de- 
gree being  lost  sight  of,  as  witness  the  fact  that  at  the 
recent  convention  only  one  paper,  and  that  upon  a  sub- 
ject not  intimately  connected  with  engineering  practice, 
was  presented.  There  was  practically  no  discussion 
whatever  upon  engineering  practice — the  subject  above 
all  others  in  which  members  of  the  Association  are  in- 
terested, and  on  which  they  need  enlightenment.  A  large 
proportion  of  the  time  of  the  delegates  was  taken  up 
with  sight-seeing,  and  most  of  the  remainder  in  con- 
sidering ways  and  means  of  raising  the  revenue,  which 
appears  to  be  on  the  decline.  Might  not  the  energy 
which  is  being  dissipated  on  publishing  schemes,  which 
are  entirely  without  the  province  of  the  Association,  and 
not  calculated  to  enhance  the  respect  in  which  it  should 
be  held  by  manufacturers  and  the  public  generally,  be 
more  profitably  employed  in  the  collection  and  dissemi- 
nation of  engineering  knowledge  of  a  character  which 
should  result  in  permanently  increasing  the  membership 
and  the  finances  ?  However  this  may  be,  the  ultimate 
success  of  the  Association  will  depend  on  the  extent  to 
which  the  desire  for  a  pleasant  outing  is  subordinated  to 
a  determination  to  promote  the  education  and  welfare  of 
every  member. 


There  is  a  growing  feeling  in  favor  of 
Operating  Lamps  at  ,  •       ,  ,  , 

High  Pressure.     operatmg  lamps  at  a  pressure  of  220 

volts  instead  of,  as  heretofore,  at  1 10. 
Reports  from  Europe  show  that  this  method  of  distribu- 
tion is  rapidly  gaining  favor,  and  in  the  States  there 
are  quite  a  number  of  plants  adopting  the  improvement. 
It  will  be  obvious  that  the  advantages  of  this  are  that  a 
very  considerably  greater  area  can  he  served  from  the 
.same  station  with  the  same  loss,  and  that  the  percent- 
age of  variation  of  voltage  will  be  very  much  less  than 
it  was  with  the  no  volts.    This  again  reacts  on  the 
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lamps,  so  that  their  average  life  is  greatly  increased. 
The  only  matter  that  seems  to  retard  the  full  develop- 
ment of  the  220  volt  distribution  system  seems  to  be 
the  difficulty  of  producing  good  commercial  lamps  to 
suit  the  high  pressure,  and  this  seems  to  be  in  a  fair 
way  to  being  overcome.  We  recommend  central  sta- 
tions to  keep  their  eyes  on  this  development,  with  the 
view  of  adopting  it  ultimately. 


No  part  of  the  designing  engineer's 

Electric  Plant.  ^^^y'  "^^^^  laying  out  a  power  house 
for  electric  lighting  or  railway  pur- 
poses, is  more  important,  or  requires  greater  care  and 
experience,  than  the  general  proportioning  of  the  various 
pieces  of  apparatus  and  machinery,  so  that  they  may 
work  together  with  the  highest  ultimate  efficiency. 
Nothing  is  more  apparent  in  the  large  proportion  of 
lighting  stations  in  the  Dominion,  than  the  complete 
absence  of  any  continuous,  coherent  scheme,  binding 
together  and  running  through  the  entire  plant,  and  we 
are  sorry  to  say  that  nothing  could  be  more  unanimous 
than  the  complaint  from  those  owning  such  plants,  that 
electric  lighting  is  not  a  very  lucrative  business.  And 
yet  very  little  consideration  will  show  that  these  unfor- 
tunate results  are  but  a  necessary  consequence  of  the 
policy — or  rather  the  lack  of  policy — adopted  by  owners. 
It  is  too  usual  to  consider  a  power  house  as  consisting 
of  two  separate  portions — steam  plant  and  electric 
plant — and  to  consider  them  without  much  reference  to 
each  other.  The  purchaser  is  told  that,  generally  speak- 
ing, it  takes  10  lamps  to  a  horse  power,  and  on  this 
very  approximate  and  unsatisfactory  basis  he  proceeds 
to  make  his  own  arrangements  for  steam  engine,  with- 
out having  any  idea  as  to  the  efficiency  of  the  dynamo 
he  proposes  to  try,  or  as  to  the  most  economical  voltage 
drop,  whether  5%  or  10%,  or  as  to  the  many  other  data 
which  would  all  greatly  influence  the  proper  power  of 
the  engine.  As  a  matter  of  fact  he  places  himself 
entirely  in  the  hands  of  the  engine  builders,  who  cer- 
tainly cannot  be  expected  to  be  extremely  well  posted 
on  electrical  matters,  and  as  both  he  and  they  are  very 
insufficiently  informed  as  to  what  power  would  be 
actually  required,  the  chances  are  that  between  them 
they  decide — "in  order  to  be  certain" — on  an  engine  25% 
larger  than  there  was  any  necessity  for.  Now  it  is 
well  to  be  on  the  safe  side,  undoubtedly  ;  but  then  what 
is  enough  is  enough — any  more  is  a  superfluity  ;  and 
there  is  great  likelihood  that  had  advice  been  obtained 
from  some  independent  engineer  of  competence  the  sav- 
ing in  the  size  of  the  engine  would  more  than  pay  his 
fees.  If  it  were  only  the  question  of  saving  a  few  dol- 
lars on  the  price  of  the  engine,  this  would  be  not  of 
sufficient  importance  to  warrant  any  great  extra  ex- 
pense, but  such  unnecessary  extra  horse  power  means  a 
continual  yearly  extra  and  unnecessary  expense  for  fuel, 
over  and  above  what  would  be  necessa'ry  with  an  en- 
gine of  proper  size.  This  will  be  perfectly  evident  when 
one  considers  that  it  takes  an  appreciable  percentage  of 
the  power  of  engine  to  merely  turn  itself  over  without 
any  load.  This  percentage  is  frequently  placed  at  10%; 
so  that  a  100  h.  p.  engine  would  take  to  h.  p.  to  turn 
it  over.  Now  on  the  supposition  that  an  engine  has 
been  purchased  that  is  larger  than  necessary,  it  is  very 
easily  demonstrated  that  each  horse  power  of  such 
unnecessary  extra  size  will  cost  the  central  station,  on 
the  average,  one-half  ton  of  coal  per  year  more  than 
necessary,   assuming  such  a  low  coal  consumption  as 


3  lbs.  per  h.  p.  h.  This  may  seem  a  small  amount,  but 
then  it  is  unnecessary,  and  capitalized  at  5/  per  annum, 
it  represents  a  sum  of  $40  per  h.  p.  Then  there  is  the 
further  consideration  of  the  less  average  efficiency  of  the 
larger  engine  working  on  a  load  only  sufficient  for  a 
smaller  one.  What  would  be  a  full  load  for  a  100  h.  p. 
engine  is  only  80%  of  a  full  load  for  one  of  125  h.  p., 
and  as  the  percentage  efficiency  of  steam  engines  falls 
ofi^  rapidly  as  the  proportion  of  load  decreases,  it  is 
plainly  seen  that  a  too  large  engine  is  by  no  means  a 
prudent  precaution. 


Another  matter  on  which  a  word  of  caution  is  in 
season  is  the  proper  size  ot  generators  to  use.  The  size 
selected  is  too  often  a  matter  of  purely  arbitrary  choice 
on  the  part  of  the  purchaser,  who  does  not  take  suffi- 
ciently into  account  such  very  important  factors  as 
population  of  town,  class  of  inhabitants,  number  of 
churches,  halls,  etc.  Here  again,  it  is  no  economy  to 
base  one's  ideas  on  one's  own  inexperience,  instead  of 
calling  in  professional  independent  advice,  and  so  profit- 
ing by  the  accumulated  experience  of  the  electrical  pro- 
fession. The  problems  presented  are — to  get  enough  ; 
to  not  get  too  much,  and  to  arrange  the  generators  in 
units  of  such  size  as  that  such,  and  as  many  as  may  be 
operating  at  any  moment,  may  be  operating  at  their 
maximum  efficiency.  This  efficiency  question  is  one 
which  plays  a  very  much  more  important  part  in  the 
operation  of  electric  plants  than  most  of  their  owners 
are  aware  of,  and  if  more  attention  were  paid  to  it 
there  would  be  less  complaint  about  the  unprofitable- 
ness of  electric  lighting  business.  The  main  trouble 
seems  to  arise  out  of  the  injudicious  selection  of  sizes  of 
generators  ;  they  being,  as  a  rule,  so  selected  that  for 
the  very  large  proportion  of  the  time,  they  are  operat- 
ing at  much  less  than  half  load.  For  instance,  a  ma- 
chine of  1000  capacity  may  be  installed  in  a  town  of 
2000  inhabitants  ;  now  only  for  about  one  hour  per 
night  during  the  depth  of  winter,  will  that  machine  be 
called  on  for  1000  lights  ;  at  all  other  times  it  will  be 
supplying  less  than  that  number,  and  for  the  greater 
portion  of  the  time  (from  about  10  p.  m.  to  5  a.  m.)  it 
will  be  running  on  loads  of  from  900  down  to  200,  with 
the  smaller  number  predominating.  Now  it  is  quite 
plain  that  the  machine,  under  these  conditions,  will  be 
running  at  full  efficiency  for  only  about  10  per  cent,  of 
time,  or  probably  less,  and  that  its  average  load  will  be 
considerably  less  than  half.  Consequently  it  will  be 
running  principally  on  half  load  efficiency,  or  even  less. 
To  the  thinking  mind  this  consideration  will  at  once 
lead  to  the  inevitable  conclusion  that  the  1000  light 
generator  is  too  large  as  a  unit,  and  that  one  of  more 
like  500  lights  would  be  better  to  use  under  the  circum- 
stances. Two  units  of  this  size  operating  together,  will 
supply  the  1000  lights  ;  their  full  load  efficiency  will 
be  nearly  equal  to  that  of  the  1000  light  machine. 
When  the  load  comes  down  to  500  lights  then  one 
machine  will  take  care  of  it,  at  the  same  efficiency  and 
at  the  lowest  point  of  the  load,  viz.,  200  lights.  The 
proportion  that  this  load  bears' to  the  500  light  full  load  is 
just  double  what  it  bears  to  the  1000  light  full  load  ma- 
chine. Consequently  the  average  efficiency  throughout 
is  higher  in  the  latter  case  than  it  was  in  the  former, 
and  the  economy  greater.  It  cannot  be  too  strongly 
impressed  on  central  station  owners  that  the  division  of 
their  generating  plant-  both  steam  and  electric — into 
economical  units  is  a  most  important  matter. 
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BOILER  FEED  PUMPS. 

By  \Vm.  Thompson,  Montreal  West. 

A  RECENT  visit  to  a  small  plant,  operated  by  a  somewhat  young 
eng-ineer  who  was  constantly  having-  trouble  with  liis  boiler  feed 
pump,  owing  to  want  of  knowledge  as  to  the  principles  of  con- 
struction and  operation,  must  be  my  excuse  for  again  troubling 
my  fellow  engineers.  At  the  outset  allow  me  to  say  that  it  is  not 
my  intention  to  discuss  the  use  of  feed  pumps  from  an  economical 
standpoint,  but  as  far  as  my  ability  will  allow  me  to  endeavor  to 
explain  the  principles  of  operation  of  the  ordinary  feed  pump  to 
be  found  in  use  in  many  of  our  engine  rooms  at  the  present  day. 

In  a  few  instances  I  have  found  pumps  connected  direct  to  the 
boiler  and  pumping  direct  thereto,  delivering  the  feed  water  to 
the  boiler  at  the  same  temperature  as  it  left  the  water  cylinder  of 
the  pump.  In  some  cases  no  attempt  had  been  made  to  heat  the 
water,  and  in  others  a  tank  filled  with  water  was  heated  by  means 
of  a  jet  of  steam,  taken  usually  from  the  exhaust  main,  and  the 
temperature  of  the  water  raised  as  high  as  they  could  get  it,  or 
as  high  as  they  could  get  the  pump  to  handle  it.  Most  modern 
plants  are  now,  however,  fitted  with  some  kind  of  apparatus  for 
heating  the  water  after  it  leaves  the  pump  and  before  it  enters  the 
boiler.  In  non-condensing  plants  this  is  usually  done  by  means 
of  a  tubular  healer  constructed  on  the  principle  of  distributing  a 
large  amount  of  heating  surface  to  the  cold  water,  or  inversely  to 
the  principles  of  the  surface  consender.  This  heater  is  commonly 
situated  at  some  point  in  the  exhaust  main,  and  makes  at  once  an 
admirable  means  of  heating  the  boiler  feed  water  at  the  smallest 
possible  cost.  In  condensing  plants  a  great  many  means  are 
adopted,  but  apparently  the  engineers  of  to-day  prefer  the  use  of 
"  economizers,"  through  which  the  water  is  forced,  and  the  waste 
gases  from  the  furnace  are  utilized  for  the  purposes  of  heating, 
thus  enabling  the  engineer  to  utilize  full  value  of  his  fuel  to  the 
last  possible  moment. 

There  are  so  many  forms  of  boiler  feed  pumps  working  under 
so  many  different  conditions  of  service,  that  I  shall  not  attempt  to 
describe  any  of  them,  except  to  take  for  an  example  the  simplest 
form  of  a  pump  operated  from  some  part  of  the  engine  or  its 
reciprocating  parts,  and  commonly  known  as  a  single  acting 
plunger  pump. 

The  principles  of  action  of  this  pump  may  be  explained  from  the 
accompanying  diagram,  representing  a  single  acting  plunger  pump 
shown  in  section,  and  with  the  suction  embedded  in  water,  the 


pump  being  empty,  valve  A  being  the  suction  valve,  and  valve  B 
being  the  discharge  valve,  the  plunger  C  being  operated  from 
some  part  of  the  machinery  giving  the  necessary  motion. 

The  water  has  the  pressure  of  the  atmosphere  resting  upon  its 
surface,  and  the  pump  being  also  filled  with  air  at  atmospherical 
pressure,  the  inner  face  of  the  valve  within  the  suction  pipe  is  also 
under  atmospherical  pressure,  and  consequently  in  a  state  of 
equilibrium. 

Now,  suppose  that  the  stuffing  box  D  has  been  securely  packed 
to  prevent  the  admission  of  air,  and  that  plunger  C  has  been 
moved  to  the  right,  as  no  more  air  can  get  into  the  pump,  that 
already  within  it  will  expand  and  as  a  consequence  will  become 
lighter,  therefore  the  pressure  on  the  inner  face  of  the  suction 


September,  i8g6 


valve  A  will  have  been  reduced,  and  as  a  result  the  water  will  rise  up 
in  the  pipe,  raising  suction  valve  A  in  its  passage  and  into  pump 
chamber  E.  Let  me  here  say  that  this  act  is  very  frequently  mis- 
understood by  young  engineers  and  is  the  cause  of  a  great  deal 
of  his  troubles  ;  he  imagining  that  the  moving  of  the  plunger  to 
the  right  drew  or  sucked  the  water  into  the  pump  chamber  E, 
while  as  a  matter  of  fact  the  water  rises  in  the  suction  pipe  owing 
to  the  pressure  on  the  inner  face  of  valve  A  having  been  reduced, 
as  a  result  of  the  expansion  of  the  air  previously  mentioned ;  there- 
fore, the  pressure  of  the  atmosphere  exerted  on  the  surface  of  the 
water  forces  the  water  up  into  the  pump  chamber.  To  obtain  this 
result  the  engineer  will  notice  that  it  is  compulsory  that  the  ad- 
mission of  air  to  pump  chamber  must  be  prevented,  or  expansion 
cannot  be  effected,  or  in  other  words  a  vacuum  will  not  be  created, 
and  the  respective  weights  between  the  two  points  will  not  have 
been  in  any  way  changed,  and  water  will  as  a  consequence  re- 
main stationery. 

The  water  inside  the  pipe  will  rise  above  that  outside  in  propor- 
tion to  the  amount  to  which  it  is  relieved  of  the  pressure  of  the  air, 
and  that  if  the  first  stroke  of  the  plunger  to  the  right  reduces  the 
pressure  from  15  pounds  per  square  inch  (atmospheric  pressure) 
to  14  lbs.,  the  water  will  be  fotced  up  the  suction  pipe  a  distance 
of  about  2^  feet,  because  a  column  of  water  one  square  inch  in 
section  and  2)^  feet  high  is  equal  to  one  pound  in  weight. 

When  the  plunger  has  completed  its  travel  to  the  right,  the 
suction  valve  will  fall  to  its  seat  and  enclose  the  water  in  the  pump 
chamber  ;  but  as  soon  as  the  plunger  moves  back  to  the  left  and 
enters  the  pump  chamber  it  will  compress  the  water  and  force  it 
to  raise  the  discharge  valve  (B),  and  expell  from  the  pump  a 
volume  of  water  or  air  equal  in  volume  to  the  cubical  contents  of 
that  part  of  the  plunger  that  enters  the  pump  chamber  and  dis- 
places water.  To  prevent  the  plunger  from  forcing  (he  water  in 
the  pump  chamber  back  to  the  suction  pipe  the  suction  valve  must 
first  close  and  remain  closed  until  the  plunger  has  completed  its 
stroke  to  the  left.  And  if  when  the  plunger  was  at  the  end  of 
its  stroke  to  the  right  the  pump  was  partly  filled  with  air,  this  air 
will  be  expelled  from  the  pump  before  any  water  is  ;  but  if  the 
pump  was  filled  with  water,  then  water  only  will  be  delivered. 

Now  let  us  suppose  that  the  plunger  during  its  first  stroke  re- 
duced the  pressure  within  the  pump  chamber  from  15  to  14  lbs. 
per  square  inch,  and  that  the  second  and  each  subsequent  stroke 
of  the  plunger  reduced  the  pressure  in  the  suction  pipe  one 
pound  each  stroke,  the  water  in  the  suction  pipe  will  rise  2^  feet 
for  each  stroke  of  the  plunger,  until  the  weight  of  the  column  of 
water  within  the  suction  pipe  is  equal  in  weight  to  the  pressure  of 
the  atmosphere  bearing  on  the  surface  of  the  water  ;  and  thus  to 
ascertain  how  far  a  pump  of  this  kind  will  cause  the  water  to  rise, 
will  be  found  by  calculation  to  be  equal  to  a  column  of  water 
nearly  34  feet  high.  Consequently  it  must  always  be  borne 
in  mind  that  no  matter  how  high  the  pump  may  be  set  above 
the  level  of  the  water,  it  is  impossible  for  the  water  to  rise 
more  than  34  feet  up  the  suction  pipe,  no  matter  how  perfect  a 
vacuum  can  be  got,  because  the  force  that  propels  the  water  is  a 
fixed  quantity  of  about  15  lbs.  to  the  square  inch,  and  it  cannot 
raise  a  column  of  water  greater  in  weight  than  itself.  It  is  con- 
sidered excellent  practice  when  a  pump  will  create  a  vacuum  suffi- 
ciently good  to  raise  water  30  feet. 

This  principle  of  operation  is  applied  to  all  feed  pumps  with, 
however,  many  different  mechanical  appliances,  to  suit  different 
purposes  and  conditions  of  service. 

When  this  pump,  or  rather  this  style  of  pump,  is  applied  to  the 
purpose  indicated,  it  will  be  observed  that  the  pressure  within  the 
pump  chamber  when  the  plunger  is  discharging  is  at  all  times 
equal  to  the  pressure  contained  in  the  boiler,  and  that  to  secure 
the  proper  performance  of  the  pump  for  feed  purposes,  the  follow- 
ing methods  of  construction  and  operation  must  be  observed,  viz  : 

ist  :  That  the  vertical  distance  between  the  top  of  the  pump 
chamber  E  and  the  surface  of  the  water  must  not  be  more  than 
30  feet,  and  that  all  pipes  and  connections  must  be  perfectly  air 
tight  to  prevent  the  admission  of  air  between  the  valve  and  the 
water. 

2nd  :  That  the  suction  valve  must  weigh  less  than  15  lbs.  per 
square  inch  of  cross  section.  It  will  be  borne  in  mind  that  the 
weight  of  the  valve  acts  directly  on,  and  against  the  pressure  of 
the  atmosphere  on  the  surface  of  the  water,  and  reduces  the  height 
to  which  the  water  will  rise  directly  as  the  pressure  required  to  be 
exerted  per  square  inch  on  the  valve  to  raise  it  off  its  seat.  An  in- 
stance of  this  occurs  to  my  mind,  where  an  engineer  of  my  acquaint- 
ance purchased  at  second-hand  a  duplex  steam  pump,  which  my 
friend  set  up  to  pump  water  from  a  tank  to  his  boiler.    Much  to  his 
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surprise  he  found  it  would  not  work,  although  he  knew  it  had  been 
doing-  excellent  service  where  last  in  use.  On  examination  he 
found  that  the  springs  on  the  suction  valves  had  been  adjusted  at 
about  30  lbs.  per  square  inch  to  suit  former  service,  where  water 
was  pumped  direct  from  town  mains.  As  soon  as  proper  adjust- 
ment had  been  made  the  pump  performed  quite  satisfactorily. 

3rd  :  That  all  air  must  be  excluded  from  pump  cylinder  or 
chamber,  and  that  all  flanges  and  stuffing  boxes  must  be  kept  tight, 
not  only  to  prevent  the  admission  of  air,  but  to  prevent  leakage  of 
water  while  pump  is  in  operation. 

4th  :  The  discharge  valve  and  pipe  must  also  be  clear,  and  all 
check  valves,  stop  valves,  etc.,  in  proper  working  order,  so  that 
the  plunger,  or  piston  of  the  pump,  will  not  be  subject  to  any 
greater  pressure  than  that  within  the  boiler. 

It  will  be  unnecessary  for  me  to  add  that  water  sufficiently  hot  to 
form  steam  at  atmospherical  pressure  cannot  be  pumped  owing  to 
the  destruction  of  the  vacuum  by  the  vapor.  Nor  will  it  be 
necessary  to  enumerate  the  various  disorders  to  which  pumps 
are  subjected,  as  all  minor  troubles  can  invariably  be  traced  to 
some  of  the  causes  already  discussed. 


THE  MEASUREMENT  OF  RESISTANCE. 

Since  the  resistance  of  no  two  metals  is  the  same,  it 
was  necessary  to  select  the  resistance  of  some  accurately 
defined  substance  as  a  standard  of  measurement.  The 
unit  adopted  by  the  international  electrical  congress  in 
1893  and  called  the  ohm,  after  the  discoverer  of  what  is 
called  Ohm's  law,  is  "the  resistance  offered  to  any  un- 
varying electric  current  by  a  column  of  mercury  at  the 
temperature  of  melting  ice,  14,4521  grammes  in  mass 
of  a  constant  cross  sectional  area  and  of  a  length  of 
106.3  centimeters."  From  this  is  obtained  the  standard 
unit  of  resistance,  but  for  practical  purposes  wires  of 
known  resistance  or  resistance  coils  are  used. 

The  resistance  coils  require  great  accuracy  in  their 
measurement,  in  the  insulation  of  the  wire  and  in  the 
mounting  of  the  coils.  The  wires  must  be  carefully  se- 
lected and  tested.  The  insulation  must  be  such  as  will 
withstand  the  highest  temperature  to  which  it  is  sub- 
jected without  change.  Silk  thread  is  extensively  used 
for  the  insulation.  The  wire  is  usually  wound  on  spools 
or  in  coils  so  as  to  occupy  as  little  room  as  possible,  and 
are  mounted  in  a  box,  which  protects  them  from  injury 
and  places  them  in  a  convenient  form  to  be  carried. 
The  ends  of  the  coils  are  connected  to  plates  or  binding 
posts  in  the  cover.  This,  also,  must  be  carefully  con- 
structed so  that  the  resistance  at  the  point  of  contact 
will  be  as  low  as  possible.  A  single  coil  is  sometimes 
placed  in  an  ebony  case,  or  any  number,  according  as 
the  work  for  which  it  is  to  be  used  seems  to  require. 
When  a  large  number  is  placed  in  one  box  the  ends  of 
the  wires  are  usually  connected  to  metal  blocks,  placed 
at  such  a  distance  apart  that  a  metal  plug  will  make  a 
good  connection  between  any  two. 

The  resistance  coils  being  uniform  in  size,  the  entire 
resistance  or  any  part  may  be  used.  This  is  one  of 
several  styles  of  resistance  boxes  which  are  manufac- 
tured by  instrument  makers,  and  is  the  one  commonly 
used.  In  measuring  the  resistance  of  an  electric 
circuit,  we  cannot  take  our  standard  of  measurement  as 
we  would  take  a  foot  measure  to  obtain  the  length  of 
a  piece  of  timber,  but  we  can  use  it  in  another  way, 
which  will  be  explained  with  the  Wheatstone  bridge. 
If  that  of  which  we  wish  to  measure  the  resistance  is 
carrying  a  current  and  we  have  a  voltmeter  and 
ammeter  so  we  may  obtain  the  difference  of  potential 
and  amount  of  current,  the  resistance  is  easily  obtained 
by  means  of  Ohm's  law,  the  resistance  equaling  the 
electromotive  force  divided  by  the  current. 


ELECTRICAL  ITEMS  WORTH  REMEMBERING. 

Dropping  a  steel  magnet,  or  vibrating  it  in  other  ways, 
diminishes  its  magnetism. 

It  is  said  that  steel  containing  12  per  cent,  of  man- 
ganese cannot  be  magnetised. 

Flames  and  currents  of  very  hot  air  are  good  con- 
ductors of  electricity.  An  electrified  body  placed  near 
a  flame  soon  loses  its  charge. 

In  changing  a  secondary  battery,  the  charging  electro- 
motive force  should  not  exceed  the  electro-motive  force 
of  the  battery  more  than  5  per  cent. 

The  resistance  of  copper  rises  about  0.21  percent,  for 
each  degree  Cent. 

A  lightning  rod  is  the  seat  of  a  continuous  current, 
so  long  as  the  earth  at  its  base  and  the  air  at  its  apex 
are  of  different  potentials. 

The  rate  of  transmission  on  the  Atlantic  cables  is 
eighteen  words  of  five  letters  each  per  minute.  With 
the  "duplex"  this  rate  of  transmission  is  nearly  doubled. 

The  effect  of  age  and  of  strong  currents  on  German 
silver  is  to  render  it  brittle.  A  similar  change  takes 
place  in  an  alloy  of  gold  and  silver. 

To  obtain  the  number  of  turns  of  wire  in  an  electro- 
magnet, multiply  the  thickness  of  the  coils  by  the  length, 
and  divide  by  the  diameter  of  the  wire  squared. 

A  test  for  the  porosity  of  porous  cells  consists  in  filling 
the  cell  with  clean  water  and  taking  the  per  cent,  of 
leakage.  The  correct  amount  of  leakage  is  15  percent, 
in  24  hours. 

If  the  air  had  been  as  good  a  conductor  of  electricity 
as  copper,  says  Prof.  Alfred  Daniell,  we  would  probably 
never  have  known  anything  about  electricity,  for  our 
attention  would  never  have  been  directed  to  any  electrical 
phenomena. 

For  resistance  coils,  for  moderately  heavy  currents, 
hoop  iron,  bent  into  zigzag  shape,  answers  very  well. 
One  yard  of  hoop  iron  ^4  inch  wide  and  1-32  inch  thick 
measures  about  i-ioo  of  an  ohm. 

The  voltage  of  a  secondary  battery  must  always  be 
equal  to  or  slightly  in  excess  of  the  voltage  of  the  lamp 
to  be  burned.  For  example',  a  20  volt  lamp  will  require 
10  secondary  cells,  but  ten  cells  will  supply  more  than 
20  lamps. 

Compression  of  air  increases  its  dielectric  strength. 
Cailletet  found  dry  air  compressed  to  a  pressure  of  40  or 
50  atmospheres  resisted  the  passage  through  it  of  a 
spark  from  a  powerful  induction  coil,  while  the  discharge 
points  were  only  0.05  centimeter  apart. 

An  accumulator  with  17  plates,  10  by  12  inches,  is 
reckoned,  in  horse-power  hours,  equal  to  about  one 
horse-power  hour.  Taking  this  as  a  basis,  it  will  re- 
quire 6  cells  for  one  horse-power  for  6  hours,  or  30  cells 
for  5  horse-power  for  the  same  length  of  time. 

To  obtain  the  length  of  wire  on  an  electro-magnet, 
add  the  thickness  of  the  coils  to  the  diameter  of  the  core 
outside  of  the  insulation,  multipy  by  3.14,  again  by  the 
length,  and  again  by  the  thickness  of  the  coils,  and 
divide  by  the  diameter  of  the  wire  squared. 

Blotting  paper,  saturated  with  a  solution  of  iodide  of 
potassium  to  which  a  little  starch  paste  has  been  added, 
forms  a  chemical  test  paper  for  testing  weak  currents. 
When  the  paper  (slightly  damp)  is  placed  between  the 
terminals  of  a  battery,  a  blue  stain  appears  at  the  anode, 
or  wire  connected  with  the  carbon  or  positive  pole  of 
the  battery. — Scientific  American, 
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Mr.  Jas.  Devlin,  Kingston,  President. 


The  limestone  city  of  Kingston  was  honored  this  year 
as  the  seat  of  the  seventh  annual  convention  of  the  Cana- 
dian Association  of  Stationary  Engineers,  which  was 
called  for  the  17th,  i8th  and  19th  of  August.  The  duties 
of  entertainment  therefore  devolved  upon  Kingston 
Branch  No.  10,  and  the  manner  in  which  the  delegates 
were  received  proved  conclusively  their  qualifications  in 

this  respect.  While 
the  number  in  attend- 
ance was  not  as 
large  as  desired,  the 
convention  through- 
out was  extremely  in- 
teresting and  enjoy- 
able. 

By  the  kindness  of 
the  city  authorities 
the  Council  chamber 
was  placed  at  the  dis- 
posal of  the  associa- 
tion, and  at  10  a.  m. 
the  delegates  con- 
vened in  session. 
The  Executive  Com- 
mittee was  fully  re- 
presented as  follows : 
W.  G.  Blackgrove, 
Toronto,  president  ; 
J.  Devlin,  Kingston,  vice-president;  E.J.  Philip,  Toron- 
to, secretary;  R.  C.  Pettigrew,  Hamilton,  treasurer;  W. 
F.  Chapman,  Brockville,  conductor  ;  F.  G.  Johnston, 
Ottawa,  doorkeeper. 

The  Executive  president,  Mr.  Blackgrove,  occupied 
the  chair,  and  on  his  left  sat  vice-president  Devlin. 

The  delegates  and  visitors  from  the  various  places 
were  as  below  : 

Toronto — A.  E.  Edkins,  John  Fox,  W.  Selby,  J. 
Huggett,  R.  Pink,  J.  G.  Bain,  C.  Moseley,  A.  M.  Wick- 
ens,  W.  G.  Blackgrove,  Geo.  Grant,  Wm.  McKay. 

Montreal — B.  A.  York,  John  Murphy,  Wilbur  Ware, 
O.  E.  Grandberg,  J.  J.  York,  Frank  J.  Greene. 
Hamilton  -R.  C.  Pettigrew,  W.  Norris. 
Ottawa — F.  G.  Johnston,  F.  Robert,  F.  J.  Merrill. 
Guelph — C.  J.  Jorden. 
Wiarton — F.  J.  Cody. 
Brockville — W.  F.  Chapman,  J.  McCaw. 
Carleton  Place — J.  McKay. 

Nearly  all  the  members  of  the  local  association  were 
present  at  some  time  durmg  the  session,  prominent 
among  whom  were  Sandford  Donnelly,  president  ;  John 
Tandvin,  secretary  ;  Charles  Selby,  treasurer  ;  Daniel 
Reeves,  John  McDonald,  Charles  Asselstine,  Thomas 
Burns,  Fred  Simmonds. 

The  president  presented  the  delegates  to  the  Mayor, 
who  gave  a  brief  address  of  welcome.  He  expressed 
himself  as  being  assured  that  the  subjects  coming  be- 
fore the  convention  would  receive  that  consideration 
which  their  importance  demanded.  Being  informed  that 
the  constitution  of  the  association  very  properly  provides 
that  the  organization  shall  not  be  used  as  a  means  to 
encourage  strikes  or  interference  in  any  way  between 
its  members  and  their  employers,  he  thought  this  fact  a 


matter  for  congratulation.  "  In  coming  from  all  parts 
of  the  Dominion  to  assist  in  educating  the  minds  of 
others  in  your  calling,"  he  said,  "  Your  mission  is 
as  noble  as  your  calling  is  responsible.  We  all  must 
recognize  the  importance  of  having  responsible  and  re- 
liable men  placed  in  positions  where  human  lives  are 
placed  at  their  mercy.  It  is,  therefore,  a  personal 
pleasure  for  me  to  welcome  a  representative  body  of 
brother  mechanics  to  our  city  ;  men  who  thoroughly  un- 
derstand the  subjects  they  discuss  and  who  can  practice 
what  they  preach  ;  men  possessing  a  thorough  and 
practical  knowledge  of  their  calling.  I  trust  your  de- 
liberations while  in  our  city  will  be  beneficial  to  your 
order  and  the  public  in  general."  During  their  leisure 
hours  the  Mayor  requested  the  delegates  to  visit  the 
various  public  buildings  and  places  of  interest  through- 
out the  city. 

The  president  replied  that  it  was  equally  pleasant  for 
him  to  thank  His  Worship  for  the  kind  and  hearty  wel- 
come. The  reception  was  thoroughly  appreciated  by 
the  delegates,  who  had  come  to  the  beautiful  city  for  both 
business  and  pleasure  —  business  to  discuss  matters 
whereby  both  manufacturer  and  steam  user  may  profit 
by  their  experience.  He  extended  to  the  Mayor  and 
Council  a  cordial  invitation  to  visit  the  convention  at  any 
time.  The  delegates  were  confident  they  would  be  right 
royally  entertained.  The  association's  objects  were 
purely  educational,  believing  it  is  never  too  late  to  learn. 

president's  address. 
In  addressing  the  convention  the  president  stated  his 
gratification  at  seeing  so  many  familiar  faces  present, 
and  he  felt  in  good  company.  He  made  a  touching  re- 
ference to  the  late  Bro.  Duncan  Robertson,  of  Hamilton, 
whose  death  occurred  shortly  after  the  last  convention 
in  Ottawa.  A  faithful  officer,  a  true  friend  and  kind 
husband,  his  death 
was  deeply  regretted. 
He  asked  the  new 
members  to  join 
heartily  in  the  work 
to  be  done.  The 
most  important  ques- 
tion to  come  up 
would  be  the  chang- 
ing of  the  name  of 
the  association,  and 
he  hoped  the  broth- 
ers would  weigh  their 
thoughts  before  ex- 
pressing their  views 
on  the  matter.  An- 
other important  ques- 
tion would  be  the 
holding  of  the  con- 
vention every  two 
years,  instead  of  an- 
nually as  in  the  past.  The  compulsory  issuing  of  cer- 
tificates of  membership  and  other  topics  of  interest  would 
also  be  considered.  He  stated  that  Stratford  No. 
3  had  been  reorganized,  and  an  application  had  been 
received  from  Waterloo,  where  it  was  desired  to  in- 
augurate a  branch  association.  He  called  the  atten- 
tion of  the  members  to  the  programme  that  was  laid 
before  them,  and  thought  it  was  the  best  the  asso- 
ciation had  ever  had.  From  the  correspondence  re- 
ceived from  Brothers  Tandvin  and  Devlin  he  felt  per- 
fectly satisfied  that  the  members  of  Kingston  No.  10 
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Mr.  W.  F.  Chapman,  Brockvi'Ie,  Secretary. 


were  a  whole-.souled  and  hard-working  lot  of  men. 
Nothing  had  been  left  undone  in  the  way  of  making  this 
meeting  both  successful  and  entertaining  to  the  dele- 
gates. 

The  secretary  then  read  the  minutes  of  the  last  con- 
vention, which  were  adopted. 

Standing  committees  were  appointed  as  follows  : — 

Auditing  Committee  — Bros.  F.  G.  Johnston,  W. 
Selby,  J.  G.  Bain. 

Constitution  and  By-Laws — Bros.  J.  J.  York,  chair- 
man ;  A.  M.  Wickens,  W.  Norris,  C.  J.  Jorden,  S. 
Donnelly. 

Educational  and  Good  of  Order— Bros.  A.  M.  Wick- 
ens, chairman  ;  J.  J. 
York,  J.  Devlin. 

Mileage  -  R.  C. 
Pettigrew,  chairman; 
C.  Moseley,  J.  Mur- 
phy, J.  F.  Cody,  F. 
J.  Merrill. 

Credentials — Bros. 
O.  E.  Granberg, 
chairman  ;  J.  Hug- 
gett,  W.  F.  Chap- 
man. 

Bro.  Devlin  asked 
what  had  been  done 
in  connection  with 
securing  reduced 
rates  from  theCorres- 
pondence  School  ot 
Scranton,  Pa.,  to 
which  the  Secretary 
replied  that  he  did 
not  understand  their  terms,  as  a  scholarship  would 
cost  a  member  of  the  association  the  same  as  an 
outsider.  Mr.  H.  S.  Robertson,  who  represented  the 
school,  gave  a  statement  of  the  facts,  which  showed 
that  the  Canadian  association  could  obtain  the  same 
privileges  as  the  International  association.  By  these 
privileges  members  were  not  compelled  to  take  their 
educational  course  in  full,  but  could  take  up  any  branch 
desired. 

The  secretary  was  asked  what  had  been  done  towards 
securing  a  reduced  insurance  rate  for  members  of  the 
association.  He  stated  that  several  insurance  companies 
had  promised  to  give  the  association  reduced  rates  by 
deducting  the  agents'  commission.  In  his  opinion  the 
death  rate  had  been  increased  by  the  encroachment  of 
scientific  inventions. 

The  convention  then  adjourned,  to  meet  again  in 
business  session  in  the  evening. 

At  2  o'clock  in  the  afternoon  about  four  hundred  dele- 
gates and  their  friends  boarded  the  steamer  Hero  for 
a  sail  on  the  St.  Lawrence  among  the  Thousand  Islands. 
Although  attended  with  occasional  showers  of  rain,  the 
trip  was  thoroughly  enjoyed,  and  to  many  was  quite  a 
revelation.  On  the  return  trip  the  city  was  reached 
about  nine  o'clock. 

EVENING  SESSION. 

Reassembling  in  convention,  Bro.  John  Fox,  chief  en- 
gineer at  O'Keefe's  brewery,  Toronto,  read  the  follow- 
ing interesting  paper  : — 

ICK  MAKING  MACHINERY. 

For  some  time  I  have  looked  forward  to-  the  preparation  of  a  short 
paper  on  cold  storage  and  refrigeration,  and  in  presenting  it  I  will  en- 
deavor to  be  as  practical  in  my  few  re.narks  as  the  subject  will  admit. 
I  will  therefore  dwell  principally  on  that  system  of  refrigeration  which  is 


now  under  my  charge  at  the  O'Kcefe  Brewing  Co.'s  works,  namely,  the 
"  Delevcrgne,"  or  direct  expansion  system.  The  substance  used  in  this 
system  is  anhydrous  ammonia.  We  are  told  that  ammonia  is  a  com- 
bination of  nitrogen  and  hydrogen,  expre.ssed  by  the  formula  NH', 
which  means  that  an  atom  of  nitrogen  (representing  14  parts  by  weight) 
is  combined  with  three  atoms  of  hydrogen  (repiesenting  3  parts  by 
weight),  at  ordinary  temperatures.  The  ammonia,  or  anhydrous  am- 
monia, as  it  is  called  in  its  natural  condition,  is  a  gas  or  vapor,  at  the 
temperature  of  30'  F.  It  becomes  a  liquid  at  the  ordinary  pressure  of 
the  atmosphere,  and  at  higher  temperatures  also,  if  higher  pressures  are 
employed.  The  anhydrous  ammonia  dissolves  in  water  in  different 
proportions,  forming  what  is  known  as  ammonia  water,  liquid  ammonia, 
aqua  ammonia,  etc.  At  a  temperature  of  900'  F.  ammonia  dissociates, 
that  is,  it  is  decomposed  into  its  constituents,  nitrogen  and  hydrogen. 
The  latter  being  a  combustible  gas,  it  appears  that  ])artial  decomposition 
takes  place  at  lower  temperatures,  but  probably  not  to  the  extent  fre- 
quently supposed. 

Ammonia  is  not  combustible  at  the  ordinary  temperatures,  and  a  flame 
is  extinguished  if  plunged  into  the  gas,  but  if  ammonia  be  mixed  with 
oxygen,  the  mixed  gases  may  be  ignited  and  will  burn  with  a  pale  yellow 
flame.  Such  mixtures  may  be  termed  explosive  in  a  sense.  If  a  flame 
sufficiently  hot  is  applied  to  a  jet  of  ammonia,  it  (or  rather  the  hydrogen 
of  the  same)  burns  as  long  as  the  flame  is  applied,  furnishing  the  heat 
for  the  decomposition  of  the  ammonia. 

Ammonia  is  not  explosive,  but  when  stored  in  drums  with  insufficient 
space  left  for  it  to  expand,  with  a  high  temperature,  the  drums  will  burst, 
as  has  happened  in  hot  seasons. 

Ammonia  vapor  is  highly  suffocating  and  for  that  reason  persons  em- 
ployed in  rooms  charged  with  ammonia  gas  must  protect  their  respira- 
tion properly. 

With  the  direct  expansion  system,  the  liquid  ammonia  is  directly  con- 
ducted to  the  place  where  heat  shall  be  absorbed,  or,  we  might  say,  into 
the  rooms  which  are  to  be  cooled.  The  gas  is  then  drawn  back  to  the 
machines  or  compressors,  where  it  is  again  compressed  and  discharged 
into  a  pressure  tank,  and  from  there  to  the  condenser,  where  it  is  again 
liquefied.  In  liquefying  the  gas,  cold  water  is  allowed  to  trickle  over 
the  condenser,  or  we  might  call  it  the  condensing  coils,  thereby  cooling 
the  ammonia.  The  liquid  then  passes  on  to  the  separating  tank  and  if 
any  oil  should  get  into  the  liquid  it  is  caught  there.  The  ammonia  then 
goes  on  through  expansion  valves  into  cold  storage  rooms  where  the 
heat  of  room  is  'ibsorbed,  thereby  cooling  or  lowering  the  temperature 
of  same,  completing  its  work  thus  to  repeat  its  circulation  over  and  over 
again. 

Now  let  us  see  what  we  have  to  consider  in  the  shape  of  mechanical 
work  performed.  As  you  may  know  the  equivalent  of  a  ton  of  ice  is 
284,000  heat  units,  or  the 
amount  of  heat  that  is  re- 
quired to  convert  a  ton  of 
ice  at  32°  F.  into  a  ton  of 
water  at  32°  F.  ;  or  con- 
versely, it  is  the  amount  of 
heat  that  must  be  extracted 
from  a  ton  of  water  at  32"  F. 
in  order  to  convert  it  into  a 
ton  of  ice  at  32'  F. 

Let  us  take,  for  instance, 
a  50  ton  plant.  The  latent 
heat  of  one  pound  of  ice  is 
142  heat  units  ;  multiplying 
this  by  2,000  gives  us  the 
number  of  heat  units  in  one 
ton.  Now,  as  we  are  con- 
sidering a  50  ton  plant,  this 
will  be  14,200,000  heat  units 
in  24  hours  of  time,  or  in 
other  words,  a  50  ton  plant 

in  24  hours  will  absorb  this  amount  of  heat  units.  I  might  say  here 
that  in  speaking  of  a  plant  of  so  many  tons  capacity,  it  is  always  un- 
derstood to  mean  for  24  hours  of  time. 

The  temperature  of  expanding  ammonia  would  have  to  be  about  10° 
F.  lower  than  the  temperature  of  a  cold  storage  room,  which  we  will 
take  as  35°  F.,  consequently  by  using  latent  heat  of  vaporization  at  that 
temperature,  which  is  35°  F.  -  10'  F.  =25°  F,  we  find  it  to  be  540.03, 
which  is  refrigerating  effect  of  i  lb.  of  ammonia  when  the  temperature  of 
refrigeration  is  25  deg.  F.,  and  that  of  condenser  70  deg.,  specific  heat 
of  the  ammonia  being  i  deg.  F.  The  amount  of  ammonia  to  be  evapor- 
ated, therefore,  per  minute  of  our  50  ton  plant  is  (540.03  -  (70  -  25)  = 
495.03  latent  heat  of  ammonia  at  25  deg.  F.  Omitting  the  decimals 
and  taking  this  in  round  numbers,  495  x  60  =  29,700.  This  divided  into 
591658.33=19.92,  which  is  the  number  of  pounds  of  ammonia  we 
require  per  minute  for  our  50  ton  plant.  We  require  about  20  lbs.,  and 
the  volume  of  I  lb.  of  ammonia  vapor  at  25  deg.  F.  is  equal  to  5.26 
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cubic  feet,  consequently  compressor  capacity  per  minute  will  have  to  be 
105.20  cubic  feet.  If  we  add  to  this  20%,  which  is  a  fair  allowance  for 
losses  by  radiation,  etc.,  we  require  an  actual  compressor  capacity  of 
126.24  cubic  feet  per  minute. 

Let  us  see  how  the  plant  I  operate  compares  with  this  theoretical  cal 
culation  just  made.  The  compressor  cylinders  are  1 1"  x  22",  which  is 
equal  to  about  1  l/S  cubic  feet  capacity  of  each  cylinder.  Our  engine 
makes  40  revolutions  per  minute  and  each  is  double  acting.  Diameter 
11"  X  121  X. 7854  =  95.0334  X  22^1728=1.2099.  Consequently  at 
each  revolution  of  crank  shaft  each  compressor  discharges  its  contents 
twice,  which  gives  us  a  total  discharge  of  about  192  cubic  feet  per 
minute.  If  we  deduct  20%  from  this  for  clearance,  losses,  etc.,  we  get 
154  cubic  feet,  or  about  27  feet  more  than  required  by  our  theoretical 
calculation,  which  would  be  the  amount  allowed  to  come  and  go  on, 
which  I  think  close  enough  for  all  practical  purposes. 

Now  comes  the  question  of  piping  required  for  cold  storage  rooms. 
In  piping  cold  storage  rooms,  from  what  information  I  can  gather  on 
this  subject,  it  is  usual  to  allow  about  one  square  foot  of  pipe  surface 
for  every  3,000  heat  units  to  be  absorbed.  This  is  equal  to  about  1.6 
running  feet  of  2  inch  pipe.  For  a  50  ton  plant,  according  to  this  rule, 
we  will  require  a  sufficient  amount  to  absorb  r4, 200,000  heat  units  in 
24  hours,  which  in  round  numbers  will  be  14,200,000x1.6^-3,000  = 
7)573  running  feet  of  2  in.  pipe.  Of  course  you  understand  this  esti- 
mate is  approximate.  If  we  were  using  I  in.  pipe  instead  of  2  in.  pipe, 
and  the  same  factor,  namely,  3,000  heat  units,  to  be  absorbed  in  24 
hours  per  each  square  foot  of  pipe  surface  exposed,  it  would  require 
about  2,833  running  feet  of  pipe.  The  condensers  are  a  system  of  pipes 
or  coils  into  which  the  ammonia,  after  being  compressed  in  compressors, 
is  forced,  where  it  is  cooled  by  cold  water  trickling  over  the  pipes. 
These  are  called  atmospheric  or  surface  condensers.  The  ammonia 
in  passing  through  the  condensers  yields  to  the  cooling  water  the  heat 
which  it  has  acquired  in  doing  refrigerating  duty  by  its  evaporation 
and  the  heat  it  has  acquired  during  compression,  superheating  being 
prevented  by  a  liberal  supply  of  oil  in  our  case. 

The  mechanical  work  done  during  compression  is  converted  into  its 
equivalent  of  heat.  This  amount  of  heat  is  also  equal  to  the  latent  heat 
of  volatilization  of  the  ammonia  at  the  temperature  of  the  condenser. 
The  efficiency  of  the  condenser  determines  in  a  great  measure  the 
economical  working  of  the  machine,  and  for  this  reason  it  is  good  policy 
to  have  as  much  condenser  surface  as  practical  consideration  may  per- 
mit. It  is  said  for  average  conditions  (incoming  water  65  deg.  F.,  out- 
going 85  deg.  F. )  it  will  require  20  square  feet  of  surface  per  ton,  or  for 
a  50  ton  machine  it  will  take  1,600  linear  feet  of  2  inch  pipe.  The 
main  difference  of  outgoing  and  incoming  water  is  20  deg.,  485.42  x  20 
X  60-r  20-r  8. 33  =  3496,  which  is  amount  of  water  in  gallons  per  hour. 

Gredirworks  for  Economizinc;  Cooling  Water. — Where  cool- 
ing water  is  very  scarce,  and  especially  where  atmospheric  conditions — 
dryness  of  air,  etc. — are  favorable,  the  cooling  water  may  be  re-used  by 
subjecting  the  spent  water  to  an  artificial  cooling  process  by  running  the 
same  over  large  surfaces  exposed  to  the  air  in  a  fine  spray.  A  device 
of  this  kind  is  described  as  being  a  chimney-like  structure,  built  of 
boards.  Its  height  is  25  feet,  the  other  dimensions  being  8'  x  8'. 
Inside  this  structure  are  placed  a  number  of  partitions  of  thin  boards, 
spaced  4  inches  apart,  extending  to  within  i  foot  of  the  bottom  of  the 
structure  ;  but  the  lower  halves  of  these  partitions  are  placed  at  right 
angles  to  the  upper  halves.  This  arrangement  gives  better  results  than 
unbroken  partitions.  The  water  to  be  cooled  enters  the  structure  at 
the  top,  where,  by  the  use  of  a  galvanized  iron  overflow  gutter,  it  is 
spread  evenly  over  the  partitions  and  walls  and  flows  downward  in 
thin  sheets.  At  the  base  of  the  structure  air  is  introduced  in  such 
quantity  thai  the  upward  current  has  a  velocity  of  about  20  feet  per 
second.  The  air  meeting  the  downward  flow  of  water  absorbs  the  heat 
by  contact  and  also  by  vaporizing  during  the  passage,  20  deg.  F. 

The  oil  used  for  lubricating  the  compressors  differs  from  ordinary 
lubricating  oil  in  that  it  must  not  congeal  at  low  temperatures,  and 
must  be  free  from  vegetable  or  animal  oil.  For  this  reason  only  mineral 
oils  can  be  used,  and  of  these  only  such  oils  as  will  stand  a  low  tempera- 
ture without  freezing,  such  as  the  best  paraffin  oil  will  do. 

Bro.  Edkins  wished  to  know  what  a  50  ton  ice  plant 
was. 

Bro.  Fox  repHed  that  it  absorbed  the  heat  in  a  cold 
storage  room  with  the  same  power  as  would  50  tons  of 
ice  kept  at  32"  F. 

Bro.  J.  J.  York  said  that  only  the  previous  week  the 
Board  of  Trade  of  Montreal  had  met  to  consider  the 
introduction  of  ice-makinjjf  inachinery  on  the  steamships. 
It  was  a  subject  which  the  intelligent  engineer  would 
have  to  grapple  with  sooner  or  later. 


A  hearty  vote  of  thanks  was  tendered  to  Bro.  Fox  for 
his  paper. 

Mr.  J.  M.  Campbell,  of  Kingston,  promised  a  paper 
on  "  Electrical  Appliances,"  but  was  unavoidably  absent 
from  the  city. 

A  visit  was  then  paid  to  the  electric  light  and  gas 
works,  under  the  direction  of  Mr.  Simmons,  the  super- 
intendent, who  showed  the  delegates  some  experiments 
with  acetylene  gas. 

SECOND  DAY. 
The  convention  resumed  at  10  a.m.,  the  president  in 
the  chair. 

Bro.  E.  J.  Philip,  Executive  Secretary,  presented  his 
report,  which  showed  that  the  total  receipts  for  the 
year  were  $607.22  and  the  expenditure  $505.65,  leaving 
a  balance  of  $101.57.  The  strength  of  the  association 
had  not  been  up  to  that  of  former  years,  neither  numer- 
ically nor  financially,  but  a  large  amount  of  good  had 
been  done  by  the  association  taking  up  the  matters  of 
education,  insurance  and  certificates,  and  while  none  of 
these  had  been  as  successful  as  was  anticipated,  the 
probability  was  that  during  the  following  year  they 
would  be  got  into  better  shape.  He  suggested  that 
the  cost  of  certificates  be  lessened  to  the  members  and 
that  they  be  made  compulsory.  He  again  reported  at 
length  on  insurance  and  the  Correspondence  School,  as 
also  on  a  scheme  that  would  make  the  Executive  more 
of  an  educator,  by  establishing  a  Bureau  of  Information. 

The  Committee  on  Constitution  and  By-laws  presented 
a  report,  which  recommended  that  it  be  made  compul- 
sory to  secure  membership  certificates,  and  that  a  reduc- 
tion be  made  in  the  number  of  officers.  This  was 
necessary  in  order  to  meet  expenses.  The  movement 
met  with  much  opposition,  some  proposing  raising  the 
per  capita  tax,  while  others  suggested  meeting  in  con- 
vention every  two  years.  The  committee  was  requested 
to  report  again  the  following  day. 

The  report  of  the  Treasurer  was  then  presented,  in 
which  it  was  stated  that  the  Association  had  felt  the 
effects  of  the  commercial  depression.  There  was  a  bal- 
ance on  hand  of  $101.57. 

The  report,  which  was  certified  correct  by  the  audi- 
tors, was  adopted,  and  the  meeting  adjourned  for  lunch. 

At  2  o'clock,  by  the  courtesy  of  Mr.  B.  W.  Folger, 
manager  of  the  street  railway,  a  special  car  took  the 
delegates  and  friends  to  the  penitentiary.  Mr.  Devlin, 
chief  engineer,  escorted  the  visitors  through  the  institu- 
tion. They  were  shown  a  small  hand  engine  built  by 
the  famous  Percy,  of  Montreal,  forty  years  ago,  for  the 
penitentiary,  which  cost  $1,100.  Over  the  door  of  the 
engine  room  was  the  lettering  "  Welcome  C. A. S. E." 
surrounding  the  British  coat  of  arms.  On  the  wall  was 
a  crown  of  colored  incandescent  lights.  Rockwood 
asylum  was  also  visited,  and  in  the  evening  the  mem- 
bers had  an  outing  at  Lake  Ontario  Park. 


THIRD  DAY. 

At  9  a.m.  on  Thursday  the  business  of  the  conven- 
tion was  again  taken  up. 

The  report  of  the  Committee  on  Constitution  and 
By-laws  was  adopted.  It  recommended  the  granting 
of  a  free  certificate  to  every  member  of  the  association 
in  good  standing  and  the  raising  of  the  per  capita  tax 
25c. 

The  report  of  the  Committee  on  Education  and  Good 
of  the  Order  recommended  that  members  should  take  a 
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course  in  the  Internationa!  Correspondence  School. 
This  report  was  also  adopted. 

Bro.  Edi<ins  suggested  the  advisabihty  of  taking 
steps  to  secure  Dominion  legislation  compelling  all  en- 
gineers to  hold  certificates,  instead  of  as  at  present, 
through  the  provincial  government. 

Bro.  Granberg  said  Quebec  would  give  every  assist- 
ance. If  there  was  a  compulsory  law  passed  by  the 
Dominion  government,  the  certificate  holders  of  the 
Ontario  association  would  readily  join  the  Canadian 
association,  and  allow  the  former  to  lapse.  This  would 
bring  in  a  membership  of  from  700  to  800. 

Bro.  Wickens  said  he  had  been  through  five  legisla- 
tive fights,  and  advised  them  to  ask  for  enough,  so  that 
they  would  be  able  to  get  something. 

It  was  moved  by,  Bro.  Edkins,  and  seconded  by  Bro. 
Philip,  that  a  committee  be  appointed  to  co-operate  with 
the  executive  board  of  the  Ontario  association  with  a  view 
to  securing  Dominion  legislation  for  the  compulsory 
examination  of  stationary  engineers.  Carried. 

It  was  resolved  to  publish  a  hand-book,  giving  a  list 
of  all  the  engineers  in  Canada,  which  number  about 
12,000. 

The  mileage  report  was  then  adopted. 

Bro.  Norris  moved  that  a  quarterly  report  from  the 
Executive  Secretary  be  sent  to  each  branch  giving  its 
standing.  Carried. 

ELECTION   OF  OFFICERS. 

The  next  order  of  business  was  the  election  of  officers. 
The  president  appointed  Bro.  Edkins  returning  officer 
and  Bros.  Robert  and  Tandvin  scrutineers. 

For  president  Bro.  James  Devlin,  of  Kingston,  was 
elected  by  acclamation. 

For  vice-president  four  nominations  were  made,  Bros. 
Philip,  Pettigrew,  Granberg  and  Chapman.  Bro.  E.  J. 
Philip,  of  Toronto,  was  elected. 

The  contest  for  secretary  was  between  Bros.  W.  F 
Chapman,  Brockville,  and  R.  C.  Pettigrew,  Hamilton, 
the  former  being  successful. 

Bros.  Pettigrew,  B.  A.  York  and  Granberg  were  in  the 
field  for  treasurer.    Bro.  Pettigrew  was  elected. 

For  conductor  there  were  eight  nominees,  Bros.  Hug- 
gett,  Murphy,  Bain,  Wickens,  B.  A.  York,  Moseley, 
Johnson  and  Jorden.  Bro.  J.  Murphy,  of  Montreal, 
was  successful. 

Bro.  F.  J.  Merrill,  of  Ottawa,  was  elected  door- 
keeper. The  other  candidates  were  Bros.  Huggett, 
Fox,  Jorden,  McKay,  Johnston  and  Norris. 

Past-president  York  installed  the  newly-elected  oflR- 
cers,  and  the  retiring  president,  Bro.  Blackgrove,  was 
presented  with  the  customary  jewel. 

The  officers  elected  thanked  the  convention  for  the 
honor  conferred  upon  them  and  promised  to  endeavor 
to  further  the  best  interests  of  the  C.  A.  S.  E. 

A  vote  of  thanks  was  tendered  the  returning  officers 
and  scrutineers. 

Votes  of  thanks  were  also  tendered  the  Kingston 
Street  Railway  Company,  the  International  Correspond- 
ence School,  the  Mayor  and  city  council,  the  local 
association  and  the  press. 

Brockville  and  Hamilton  both  tendered  for  next 
year's  convention,  with  the  result  that  Brockville  was 
chosen. 

The  president-elect  appointed  Bro.  Granberg  district- 
deputy  for  Quebec  and  Bro.  Cody  district-deputy  for 
Ontario. 


Bros.  Wickens,  Edkins  and  Norris  were  appointed  a 
Committee  on  Legislation. 

After  conclusive  remarks  the  convention  closed  by 
singing  "  God  Save  the  Queen." 

At  3  p.  m.  the  members  took  carriages  for  a  drive  to 
Kingston  Mills  and  Fort  Henry,  lunching  at  the  former 
place. 


f' 

THE  BANQUET. 

A  banquet  at  the  British  American  Hotel  on  Thursday 
evening  fittingly  closed  the  convention.  The  chair  was 
occupied  by  President  S.  Donnelly,  of  Kingston  No.  10. 
On  his  right  sat  the  Mayor,  Aldermen  Skinner,  Ryan 
and  Tait.  On  his  left  was  Executive  President  Devlin, 
Past  President  Blackgrove  and  Past  President  Wickens. 

The  first  toast  on  the  list  was  "  The  Queen,"  which 
was  honored  by  singing  the  National  Anthem. 

The  Mayor  and  Aid.  Skinner,  Ryan  and  Tait  re- 
sponded to  the  toast  of  the  "  City  of  Kingston." 

"The  C.A.S.E.,  its  Aims  and  Objects,"  brought  re- 
plies from  Bros.  Wickens,  J.  J.  York,  Granberg  and 
Norris.     Bro.   Wickens  said  that  the  C.A.S.E.  was 

bound  to  succeed,  for 
it  was  founded  on  the 
rock  of  knowledge. 
Intelligent  engineers 
did  not  believe  in 
accidents;  explosions 
were  due  to  careless- 
ness or  ignorance. 

Bro.  York  said  that 
if  all  the  engineers 
were  as  proud  as  he 
was  to  be  a  member 
of  the  C.  A.  S.  E.  the 
membership  would 
increase  ten  fold. 
Steam  users  contem- 
plating remodelling 
their  plants  or  in- 
stalling new  ma- 
chines should  consult 
the  C.A.S.E. 

Bros.  Granberg  and  Norris  spoke  briefly  of  the  advant- 
ages aff"orded  by  the  association. 

"Our  Manufacturers"  was  acknowledged  by  Mr. 
Anderson,  of  the  Imperial  Oil  Company.  He  spoke  of 
the  practical  emigration  policy  required  in  Canada,  and 
advocated  the  further  extension  of  foreign  trade. 

Mr.  Robertson,  of  the  Correspondence  School  at 
Scranton,  responded  to  the  toast  "Our  Technical 
Educators." 

"  Our  Visitors  and  Kindred  Societies"  brought  re- 
plies from  Bros.  Blackgrove  and  Edkins.  Bro.  Edkins 
said  that  many  thought  that  the  O.A.S.E.  was  an  an- 
tagonist to  the  C.A.S.E.,  which  was  not  the  case.  As 
soon  as  Dominion  legislation  compelled  qualified  licensed 
engineers  the  O.A.S.E.,  with  its  700  members,  would 
amalgamate  with  the  C.A.S.E..  He  showed  how  dan- 
gerous it  was  to  place  boilers  in  the  care  of  incompetent 
men,  by  giving  the  relative  explosive  forces  of  steam 
and  dynamite. 

"Kingston  No.  10"  was  acknowledged  by  Bros.  S. 
Donnelly  and  J.  Devlin. 

"The  Executive  Council"  was  replied  toby  Bros. 
Devlin,  Philip,  Pettigrew  and  Chapman  ;  "The  Ladies" 
by  Bro.  Granberg  and  Aid.  Tait,  and   "The  Press"  by 
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representatives  of  the  Kingston  Whig  and  News,  and 
the  Canadian  Engineer  and  Electrical  News,  of 
Toronto. 

The  entertainment  was  interersed  with  songs  by 
Messrs.  Grant,  Blackgrove,  Cochrane,  Skinner,  Murphy 
and  Rubert. 


MR.   JAMES  DEVLIN. 

Mr.  Devlin,  president-elect  of  the  C.  A.  S.  E.,  was 
born  in  Kingston,  and  is  the  eldest  son  of  the  late  P. 
Devlin,  a  veteran  fireman.  After  serving  his  apprentice- 
ship with  the  Canadian  Locomotive  and  Engine  Cpm- 
pany,  he  worked  for  a  time  with  D.  Ewen  &  Sons,  and 
in  1873  was  appointed  engineer  of  the  Government 
waterworks.  Two  years  after  he  was  transferred  to  the 
penitentiary  at  St.  Vincent  de  Paul,  near  Montreal,  as 
chief  engineer.  In  1885  he  received  the  appointment 
of  chief  engineer  of  Kingston  penitentiary,  which  posi- 
tion he  still  occupies.  His  connection  with  the  C.A.S.E. 
dates  from  the  year  1892,  and  since  that  time  he  has 
been  an  active  worker.  He  was  largely  instrumental 
in  securing  the  formation  of  the  Kingston  branch,  and  at 
the  annual  convention  at  Ottawa  last  year  he  was  unani- 
mously elected  to  the  Executive  Committee  as  vice-presi- 
dent, and  filled  the  position  with  such  credit  that  his  quali- 
fications for  the  duties  of  president  are  unquestioned. 
He  is  also  a  member  of  the  Board  of  Examiners  of  the 
Ontario  Association  of  Stationary  Engineers,  and  a 
strong  advocate  of  compulsory  examination  of  engineers. 


SPARKS. 

An  electric  liglit  plant  will  probably  be  installed  in  the  asylum 
at  Brockville,  Ont. 

The  Sherbrooke  Telephone  Co.,  of  Sherbrooke,  Que.,  is  build- 
ing- 100  miles  of  new  lines. 

A  by-law  has  been  carried  by  the  ratepayers  of  Listowel,  Ont., 
in  favor  of  electric  lighting-. 

The  Prescott  Electric  Light  Co.,  of  Prescott,  Ont.,  contemplate 
making  additions  to  their  plani. 

Local  parties  will  probably  install  an  electric  light  plant  for 
street  lighting  at  Winchester,  Ont. 

The  Ottawa  Electric  Light  Co.  intend  putting  in  a  7,000  candle 
power  machine  in  No.  2  power  house. 

It  is  said  to  be  the  intention  of  Mr.  Comstock,  of  Brockville,  to 
place  an  electric  light  plant  in  his  yacht. 

On  the  17th  of  August  the  ratepayers  of  Huntsville,  Ont.,  sanc- 
tioned a  by-law  providing  for  an  electric  light  plant. 

It  is  announced  that  a  gentleman  from  Halifax  proposes  estab- 
lishing an  electric  light  plant  at  Shubenacadie,  N.  S. 

The  plant  of  the  Owen  Sound  Electric  Light  Co.  is  being 
enlarged  to  supply  incandescent  as  well  as  arc  lights. 

The  Gait,  Preston  &  Hespeler  electric  railway  carried  35,000 
passengers  and  930  tons  of  freight  during  the  month  of  July. 

The  Auer  Light  Co.,  with  a  capital  of  $30,000  has  been  organ- 
ized in  Ottawa.    Mr.  C.  S.  Taggart  has  been  appointed  manager. 

The  Listowel  Gas  Co.,  of  Listowel,  Ont.,  purpose  installing  an 
electric  plant  when  the  present  contract  for  lighting  the  town 
expires. 

The  Trojan  Car  Coupler  Co.'s  branch  at  Smith's  Falls,  Ont., 
are  supplying'  the  Quebec  and  St.  John  electric  road  with  car 
couplers. 

Incorporation  is  being  sought  by  the  Amherstburg  Electric 
Light,  Heat  &  Power  Co.,  of  Amherstburg,  Ont.,  with  a  capital 
stock  of  $20,000. 

It  is  reported  that  Michael  &  Becker,  owners  of  a  patent  tele- 
phone system,  are  prepared  to  make  an  offer  for  the  telephone 
franchise  of  Toronto. 

The  city  council  of  Windsor,  Ont.,  have  purchased  the  machin- 
ery in  the  electric  lighting  station  from  E.  Leonard  &  Sons,  of 
London,  at  the  price  ot  $2,685. 

Mrs.   R.    McLaughlin,  of  Sunimcrvillc,  has   entered    a  suit 


against  the  Toronto  &  Mimico  Electric  Railway  Co.,  to  recover 
$20,000  damages  for  the  death  of  her  husband,  who  was  killed  by 
one  of  the  company's  cars. 

Owing  to  the  destruction  of  the  power  house  of  the  Montreal 
Park  &  Island  Railway  Co.,  two  new  power  houses  are  being 
erected,  one  at  Lachine  and  the  other  at  St.  Laurent. 

The  Electric  Railway  Co.  at  Sherbrooke,  Que.,  is  said  to  be 
negotiating  for  water  power  at  Brompton  Falls,  and  if  successful 
will  commence  the  construction  of  the  road  at  an  early  date. 

Dr.  Harrison  Chamberlain  has  presented  to  the  cily  council  of 
Buffalo  a  petition  asking-  for  permission  to  construct  and  maintain 
a  telephone  system  in  that  cit)'.  It  is  proposed  to  organize  a  new 
company. 

The  Hamilton,  Chedoke  &  Ancaster  Electric  Railway  Co.  have 
secured  almost  all  the  right  of  way  necessary  for  their  proposed 
line,  and  steps  are  now  being  taken  to  organize  the  company.  It 
is  the  intention  to  have  the  road  in  operation  early  next  summer. 

In  the  decision  of  the  Privy  Council  in  the  case  of  the  Toronto 
Street  Railway  Co.  re  the  duty  on  steel  rails,  several  other  railway 
companies  are  interested,  as  follows  :  London  Street  Railway  Co., 
$12,000  to  $15,000;  Hamilton  Street  Railway  Co.,  $18,000  ;  Wind- 
sor Street  Railway  Co.,  $6,000.  The  Winnipeg  Street  Railway 
Co.  is  also  said  to  be  interested. 

Incorporation  has  been  granted  to  the  Callendar  Telephone 
Exchange  Co.,  with  head  office  in  Toronto.  The  object  of  the 
company  is  to  deal  in  telephone  patents,  and  to  build  and  operate 
telephone  lines  throughout  Canada.  The  promoters  are  :  Ro- 
maine  Callander  and  Edward  H.  Hart,  of  Brantford,  and  J.  Enoch 
Thompson,  of  Toronto.    The  capital  stock  is  $100,000. 

The  corporation  of  the  town  of  Markham,  Ont.,  have  leased 
their  lighting'  plant  to  the  Markham  Electric  Light  Company,  who 
have  extended  and  improved  the  system.  They  have  installed  a 
20  K.W.  alternating  plant  furnished  them  by  the  Royal  Electric 
Company,  and  about  350  lamps.  The  street  lighting  has  also 
been  changed  from  arc  to  incandescent  lights,  which  are  giving 
ever}'  satisfaction. 

At  the  annual  meeting  of  the  Ottawa  Car  Co.,  held  recently,  it 
was  stated  that  a  dividend  of  8  per  cent,  had  been  paid  to  the 
shareholders  and  a  sum  equal  to  4  per  cent,  placed  to  the  reserve 
account  of  the  company.  Directors  were  elected  as  follows  : 
Thomas  Ahearn,  president  and  managing  director ;  James  D. 
Fraser,  secretary-treasurer  ;  W.  W.  Wiley,  J.  W.  McRae,  W.  Y. 
Soper  and  Wm.  Scott. 

The  addition  to  the  power  house  of  the  Montreal  Street  Railway 
Co.  is  nearing  completion.  A  new  boiler  house  with  chimne}-  250 
feet  in  height  is  being  constructed,  in  which  will  be  placed  three 
Babcock  &  Wilcox  water  tube  steam  boilers  and  a  direct-con- 
nected engine  of  nearly  three  thousand  horse  power.  This  addi- 
tion has  been  rendered  necessary  in  order  to  cope  with  the 
increasing  passenger  traffic. 

R.  Anderson,  Ottawa,  is  applying  for  a  patent  on  an  electric 
switch  to  turn  on  one,  two  or  three  lights,  or  any  number,  in  rota- 
tion. It  is  useful  m  high  chandeliers  on  occasions  where  only 
one  or  two  lights  are  required.  He  is  also  applying  for  a  patent 
for  an  invalid's  push  hanging  switch.  One  push  lights  the  lamp 
and  the  next  puts  it  out.  This  is  a  very  simple  and  useful  con- 
trivance.   It  will  be  made  of  porcelain. 

The  Richmond  County  Electric  Co.  have  decided  to  entirely 
remodel  their  plant  outside  the  station.  All  their  old  type  trans- 
formers will  be  discarded  and  be  replaced  by  Stanley  type  in  large 
units,  and  all  their  primary  circuits  will  be  transformed  to  2,000 
volts.  By  these  changes  they  will  secure  twenty  per  cent,  in- 
crease in  capacity  and  be  able  to  take  care  of  their  increased 
business  without  changing  their  present  dynamos.  The  order  for 
transformers  and  supplies  has  been  placed  with  the  Royal  Electric 
Company. 

At  the  recent  carnival  at  Halifax,  N.  S.,  an  attraction  of  much 
interest  was  the  electrical  illuminations  of  the  war-ships  and  the 
illuminated  procession  of  steamers,  yachts  and  boats.  The  flag- 
ship "  Crescent  "  was  decorated  with  incandescent  lamps,  while 
the  English  and  French  war-ships  and  the  cable  ships  "  Mackay 
Bennett  "  were  beautifully  displayed  -with  search  lights  and  blue 
fire.  On  the  steamer  "Annie"  was  placed  a  special  engine  and 
dynamo,  with  strings  of  incandescent  lamps  covered  with  fancy 
shades  and  Wheeler  reflectors.  This  installation  was  the  work  of 
John  Starr,  Son  &  Co.,  of  Halifax,  and  reflected  credit  upon  the 
firm. 
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TO  AVOID  FIRES  FROM  ELECTRICAL 
APPLIANCES. 

The  National  Board  of  Fire  Underwriters  of  the 
United  States  has  promulgated  a  series  of  rules  refer- 
ring- to  electrical  appliances  for  light  and  power.  It 
publishes  the  following  cautions  for  the  information  of 
the  public. 

1.  Have  your  wiring  done  by  responsible  parties,  and 
make  contract  subject  to  the  underwriter's  rules. 
Cheap  work  and  dangerous  work  usually  go  hand  in 
hand. 

2.  Switch  bases  and  cut-oflf  blocks  should  be  non- 
combustible  (porcelain  or  glass). 

3.  Incandescent  lamps  get  hot  ;  therefore  all  inflam- 
mable material  should  be  kept  away  from  them.  Many 
fires  have  been  caused  by  inflammable  goods  being 
placed  in  contact  with  incandescent  lamp  globes  and 
sockets. 

4.  The  use  of  flexible  cord  should  be  restricted  to 
straight  pendant  drops,  and  should  not  be  used  in  show 
windows. 

5.  Wires  should  be  supported  on  glass  or  porcelain, 
and  never  on  wooden  cleats  ;  or  else  they  should  run  in 
approved  conduits. 

6.  Wires  should  not  approach  each  other  nearer  than 
eight  inches  in  arc,  and  two  and  one-half  inches  in 
incandescent  lighting. 

7.  Wires  should  not  come  into  contact  with  metal 
pipes. 

8.  Metal  staples  to  fasten  wires  should  not  be  used. 

9.  Wires  should  not  come  into  contact  with  other 
substances  than  their  designed  insulating  supports. 

10.  All  joints  and  splices  should  be  thoroughly 
soldered  and  carefully  wrapped  with  tape. 

1 1 .  Wires  should  be  always  protected  with  tubes  of 
glass  or  porcelain  where  passing  through  wall,  parti- 
tions, timbers,  etc.  Soft  rubber  tubes  are  especially 
dangerous. 

12.  All  combination  fixtures,  such  as  gas  fixtures 
with  electric  lamps  and  wires  attached,  should  have 
approved  insulating  joints.  The  use  of  soft  rubber  or 
any  material  in  such  joints  that  will  shrink  or  crack  by 
variation  of  temperature  is  dangerous. 

13.  Electric  gas  lighting  and  electric  lights  on  the 
same  fixture  always  increase  the  hazard  of  fire,  and 
should  be  avoided. 

14.  An  electric  arc  light  gives  oflP  sparks  and  embers. 
All  arc  lamps  in  vicinity  of  inflammable  material  should 
have  wire  nets  surrounding  the  globe,  and  such  spark- 
arresters  reaching  from  globe  to  body  of  lamp  as  will 
prevent  the  escape  of  sparks,  melted  copper,  and 
particals  of  carbon. 

15.  Arc  light  wires  should  never  be  concealed. 

16.  Current  from  street  railway  wires  should  never 
be  used  for  lighting  or  power  in  any  building,  as  it  is 
extremely  dangerous. 

17.  When  possible,  the  current  should  be  shut  off  by 
a  switch  where  the  wires  enter  the  building,  when  the 
light  and  power  are  not  in  use. 

18.  Remember  that  "resistance  boxes,"'  "regulat- 
ors," "rheostats,"  "reducers,"  and  all  such  things, 
are  sources  of  heat  and  should  be  treated  like  stoves. 
Any  resistance  Introduced  in  an  electric  circuit,  trans- 
forms electric  energy  into  heat.  Electric  heaters  are 
constructed  on  this  principle.  Do  not  use  wooden 
cases  made  for  these  stoves  nor  mount  them  on  wood 
work. 
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AUTOMATIC  COAL  WEIGHING  MACHINES 
FOR  POWER  STATIONS. 

TnK  late  Hon.  Ecklcy  H.  Coxe,  who  strongly  ad- 
vocated the  Jiubstitution  of  a  continuous  record  of  actual 
boiler  performance  for  the  prevailing  system  of  occasion- 
al tests,  once  stated  the  matter  very  tersely,  saying  : 

"  I  am  not  so  much  interested  in  knowing  what  some 
expert  may  be  able  to  do  with  my  boilers  as  to  know 
what  work  my  firemen  are  actually  getting  from  them 
every  day." 

To  know  this,  however,  means  the  measuring  of  the 
intake  and  the  output — means  accounting  for  the  entire 
supply  and  production,  so  that  the  necessary  compari- 
sons may  be  made  for  formulating  the  result.  The 
automatic  weighing  machine  supplies  this  requirement, 
automatically  handling  coal  and -water,  much  after  the 
manner  of  an  ordinary  water  meter,  say,  interposed  in 
a  water  pipe,  or  a  gas  meter  for  that  matter,  giving  a 
continuous  and  reliable  record  of  what  has  passed 
through  It. 

In  another  way,  too,  may  the  automatic  weighing 
machine  serve  a  good  purpose.  Daniel  Webster  has 
been  quoted  for  the  way  in  which.  In  one  of  his  speeches, 
he  emphasized  "the  tremendous  power  of  six  per  cent." 
Certainly  the  investor  of  to-day  looks  sharply  enough 
to  the  difference  of  one  per  cent,  in  the  rate  of  interest 
chargeable  against  him.  But  does  he  look  as  closely  to 
the  other  components  of  the  "cost?"  For  instance,  recent 
experiments  indicate  that  the  anthracite  coal  generally 
used  for  steam  making  will  hold  about  four  per  cent,  of 
water  without  much  dripping  ;  and  much  of  that  coal  is 
"watered"  to  this  extent  before  delivery.  If,  now,  the 
coal  pile  be  replenished  twice  a  year  with  wet  coal,  it  is 
evident  that  the  the  buyer  pays  the  interest  rate  plus 
eight  per  cent,  of  the  purchase  price  as  the  cost  of  the 
capital  employed  In  "carrying"  the  fuel  account. 

Although  the  coal  cannot,  for  obvious  reasons,  always 
be  obtained  dry,  the  drying  may  be  readily  effected  in 
nearly  all  power  stations  before  the  coal  reaches  the  bins 
by  using  heated  air  drawn  from  the  upper  part  of  the 
boiler  rooms.  Then,  by  weighing  in  through  an  auto- 
matic weigher  and  reweighing  in  the  same  way,  first  to 
the  bins,  next  directly  to  the  furnaces,  all  of  the  required 
facts  are  obtained.  The  first  weighings,  by  showing 
the  amounts  taken  and  delivered  to  the  bins  Indicate  the 
evaporation,  and  a  comparison  of  the  records  of  the 
second  and  third  readings  will  show,  at  any  time,  the 
amount  held  in  storage  In  each  bin,  besides  giving  the 
amount  chargeable  to  each  set  of  boilers. — Francis  H. 
Richards  in  Cassier's  Magazine  for  August. 


ERRATA. 

Mr.  John  Patterson,  of  the  Power  Company,  Haniihon,  writes: 
"Will  you  kindly  correct  a  couple  of  errors  in  your  article  on  the 
Cataract  Power  Co. ,  of  Hamilton,  in  the  Ausjust  issue  of  your  paper. 
The  water  flowing  over  the  fall  is  more  than  6  inches  by  48  feet,  in- 
stead of  5  inches  by  18  feet,  and  the  head  is  about  210  feet  instead  of 
270.  The  flow  of  water  is  over  eight  thousand  cubic  feet  per  minute, 
which  at  this  head  gives  something  over  the  2500  horse  power." 


Mr.  P.  G.  Gossler,  eng-ineer  for  the  Royal  Electric  Co.,  Mon- 
treal, is  at  present  eng-ag-ed  on  the  reconstruction  of  the  Montreal 
station.  They  are  replacing-  17  alternators  by  five  300  kilowatt 
generators,  directly  connected  to  three  engines.  They  are  also 
building  an  entirely  new  switch  board  for  light  and  power  from 
the  two  phase  circuits.  Their  present  system  of  looo  volts  is 
being-  changed  to  a  2000  volt  system  and  their  transformers  are 
being:  replaced  by  more  modern  ones.  Power  will  be  obtained 
from  Chanibly  Falls,  fifteen  miles  distant. 
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CORRESPONDENCE 


To  the  Editor  of  the  Canadian  Electrical  News. 

Sir  :— I  clipped  the  following  letter  from  the  August  issue  of  Power, 
and  with  your  permission  will  reproduce  it  here,  as  the  writer  evidently 
has  discovered  some  new  element  of  danger- in  our  already  dangerous 
but  interesting  occupation  : 

WHERE  QUICK  ACTION  WAS  NECESSARY. 

Several  years  ago  a  gentleman  who  is  now  chief  in  a  large  water 
works  in  New  York  had  charge  of  an  engine  in  a  saw  mill  in  the  then 
wild  woods  of  Michigan.  One  morning  he  came  to  the  mill,  and  found 
no  steam.  The  watchman  told  him  that  he  had  been  firing  very  heavy 
for  several  hours  with  dry  fuel.  An  examination  showed  that  the  boiler, 
dome,  and  steam  pipes  were  full  of  water,  also  that  the  boiler  and  arch 
were  excessively  hot.  Here  was  a  case  of  danger  that  required  a  super- 
ior knowledge  ot  engineering,  philosophy,  good  judgment,  and  prompt 
action.    What  would  you  do? 

T.  W.  Power. 

Will  my  fellow  Canadian  professional  brethren  enlighten  me  as  to 
what  this  writer  intends  to  explain,  whether  the  boiler  in  question  had 
become  so  overheated  as  to  have  become  dangerous  from  this  cause,  or 
simply  whether  the  engineer  was  fearful  of  detaining  the  sawmill  hand 
until  such  time  as  he  could  reduce  his  water  level  and  make  the  sieam, 
the  watchman  had  been  so  long  trying  to  get  ? 

After  reading  the  letter  I  am  of  the  opinion  that  the  writer  intends  to 
state  that  the  boiler  was  overheated  and  in  danger  of  collapse  from  this 
cause.  He  tells  us  that  the  boiler,  dome  and  steam  pipes  were  full  of 
water,  but  does  not  say  how  they  happened  to  be  full  ;  quite  evidently 
the  water  had  fed  into  the  boiler  from  some  source  after  the  engineer 
had  shut  down  the  previous  night— a  not  altogether  unknown  occurrence, 
as  most  engineers  can  verify,  especially  when  there  happens  to  be  a  cold 
water  pressure  on  the  feed  main.  No  matter  how  the  thing  happened, 
however,  we  are  told  that  the  apparatus  in  question  was  full,  that  the 
watchman  had  been  firing  for  several  hours,  (apparently  on  this  particu- 
lar morning  the  watchman  got  at  the  fiies  earlier  than  usual)  ;  that  he 
had  no  steam,  that  the  boiler  as  a  consequence  of  the  untiring  energy  of 
the  watchman  was  excessively  hot,  that  immediate  danger  was  so  great 
that  this  model  up-to-date  engineer  had  to  know  so  much  and  act  so 
quickly  under  those  trying  circumstances  that  Mr.  Power  thinks  it 
worthy  of  record  as  a  brilliant  engineering  feat  and  wants  to  know  what 
other  engineers  would  have  done  under  the  circumstances. 

Well  Mr.  Power,  for  my  part  under  such  circumstances  as  these  I 
should  have  kept  exceedingly  quiet  and  taken  oflf  my  coat  and  made 
steam.  In  the  first  place,  if,  as  Mr.  Power  tells  us,  the  boiler,  etc., 
was  full  of  water,  how  was  it  that  the  almost  incessant  firing  of  the 
watchman  did  not  impart  some  heat  to  this  same  water,  particularly 
when  the  boiler  shell  was  so  overheated  ?  Mr.  Power  no  doubt  knows 
that  the  circulation  within  the  boiler  was  just  the  same  under  circum- 
stances stated  as  it  would  be  with  dome  full  of  steam,  under  equal  pres- 
sure, and  also  as  heat  was  imparted  to  the  water  it  would  in  course  of 
events  follow  the  natural  law  and  expand.  But  we  are  told  everything 
was  full  and  therefore  water  could  not  expand  or  increase  in  bulk,  and 
increase  of  pressure  on  the  boiler  would  follow  as  a  natural  consequence 
and  would  be  recorded  on  the  steam  guage  just  the  same  as  though  the 
boiler  was  making  steam  in  the  usual  course  of  events.  We  are  told, 
however,  that  when  the  engineer  arrived  there  was  no  steam,  or  in  other 
words  no  pressure  was  indicated  on  the  gauge.  If  so,  then  it  is  quite 
evident  that  the  heat  from  the  fires  had  never  rea  hed  the  water  within 
the  boiler,  and  that  overheating  of  boiler  plates  was  caused  rather  from 
want  of  water  than  there  being  too  much  water  in  the  boiler. 

After  reading  Mr.  Power's  letter  I  am  very  much  inclined  to  believe 
that  a  very  large  amount  of  danger  was  imaginary  and  that  a  great  many 
of  the  circumstances  are  the  result  of  an  imaginative  brain  rather  than 
an  actual  occurrence. 

"  En(;ineer.  " 


BEARDSHAWS  ''PROnLE"  TOOL  STEEL. 

On  anotlier  page  of  this  journal  will  be  found  an  advertisement 
by  Messrs.  Winn  &  Holland,  of  Montreal,  who  have  sectred  the 
sole  agency  for  Canada  for  tiie  sale  of  Beardshaw's  Profile  Tool 
Steel,  which  is  now  being  largely  introduced  in  Montreal.  In 
introducing  to  the  engineers  and  allied  trades  tool  steel  in  a  new 
form,  little  need  be  said,  other  than  to  point  out  its  various  appli- 
cations, (which  is  done  in  the  catalogues  supplied  by  the  agents) 
for  to  say,  that  the  steel  comes  to  the  user  in  such  form  or  profiles 
as  to  enable  tools  to  be  made  by  grinding  only,  is  to  indicate  that 
a  long-felt  want  has  been  met. 

This  steel  is  now  rolled  in  six  different  sections  or  profiles,  most 
required  by  engineers  and  machinists,  and  other  profiles  will  be 
made  as  required.  Tools  for  the  lathe,  planer,  shaping,  slotting 
and  drilling  machines,  also  chisels,  rimers,  taps,  bits,  broaches, 
gravers,  etc.,  are  made  from  this  steel  without  forging,  and  there 
is,  therefore,  no  wasting  in  the  fire.  The  steel  as  it  comes  from 
the  rolls  is  ready  to  cut  to  lengths  and  grind  into  tools,  which  is  a 
great  saving  in  time.  There  is  also  a  saving  over  50%  in  the 
weight  of  steel  used. 

The  manufacturers  claim  that  the  quality  of  this  steel  is  much 
finer  than  any  ordinary  tool  steel  put  upon  the  market.  Owing  to 
it  not  being  necessary  to  forge  it,  it  is  possible  to  supply  a  very 
much  more  durable  steel,  which  if  forged,  would  be  liable  to  be 
spoiled  by  the  blacksmith. 

The  adoption  of  this  Profile  Steel  amongst  the  most  up-to-date 
engineers  is  now  an  assured  fact.  An  undoubted  success  of  this 
steel  has  been  made  in  Europe,  and  it  is  now  being  introduced  in 
the  colonies.  The  Profile  Steel  is  also  being  produced  in  self-hard 
quality,  so  that  no  heating  is  necessary. 


The  Lozier  Manufacturing  Co.,  of  Toronto,  have  applied  for 
incorporation  to  build  motor  vehicles,  etc.  The  capital  stock  is 
$500,000. 

Mr.  Higman,  head  of  the  Government  Electric  Light  Inspection 
Department,  recently  made  a  test  of  the  electric  light  service  sup- 
plied to  the  city  of  Toronto  by  the  Toronto  Electric  Light  Co.  In 
his  report  to  the  City  Board  of  Control  he  states  that  "  voltage 
readings  were  made  at  12  different  lamps,  which  show  an  average 
pressure  of  51  volts.  If  an  average  of  the  whole  ampere  readings 
is  made  we  have  10.6  amperes  as  the  current  strength  ;  this  mul- 
tiplied by  the  mean  voltage  gives  an  average  of  541  watts,  or  25 
per  cent,  in  excess  of  what  the  contract  called  for."  The  report 
concludes  with  the  statement  that  "not  only  is  the  company  ful- 
filling its  obligations,  but  is  doing  .so  generously,  and  the  operation 
of  the  whole  plant  is  decidedly  creditable." 


PERSONAL. 

Mr.  A.  A.  Dion,  superintendent  of  the  Ottawa  Electric  Light  & 
Power  Co.,  returned  a  fortnight  ago  from  a  trip  to  New  York. 

Mr.  George  C.  Peters,  manager  of  the  New  Brunswick  Tele- 
graph Co.,  at  Moncton,  N.  B.,  recently  had  the  misfortune  to 
break  one  of  his  arms. 

Mr.  J.  C.  Mullen,  formerly  with  the  Ottawa  Electric  Railway 
Co.,  is  at  present  engaged  on  the  construction  of  a  government 
electric  line  in  Durban,  South  Africa. 

It  is  stated  that  Mr.  James  Devlin,  chief  engineer  of  the  peni- 
tentiary at  Kingston,  is  an  applicant  for  the  position  of  Superin- 
tendent of  Public  Works  for  the  Dominion. 

Mr.  A.  Porter,  superintendent  of  the  Cornwall  Electric  Street 
Railway,  has  resigned,  to  accept  a  position  in  Montreal.  The  em- 
ployees of  the  company  presented  him  with  a  gold  watch  on  the 
eve  of  his  departure. 

Mr.  Angus  Grant,  for  many  years  superintendent  of  the  Great 
Northwestern  Telegraph  Co.,  at  Montreal,  died  at  his  home  in 
Prescott  on  the  15th  ult.  Some  time  ago,  owing  to  ill  health,  he 
was  obliged  to  resign  his  position. 

The  death  occurred  in  Toronto  early  in  August  of  Mr.  Thomas 
Northey,  father  of  Mr.  J.  P.  Norlhey,  of  the  Northey  Mfg.  Co. 
Deceased  was  well  known  throughout  Canada,  and  was  in  his 
80th  year.  Fifty  years  ago  he  established  a  foundry  in  Hamilton, 
removing  to  Toronto  in  1880. 

Mr.  W.  E.  Davis,  formerly  of  the  Toronto  Street  Railway  Co., 
and  latterly  electrical  engineer  and  purchasing  agent  of  the 
Detroit  Railway,  has  resigned  his  position  and  removed  to  Sag- 
inaw, where  he  becomes  manager  of  the  Bearinger  Electric  Rail- 
way between  that  city  and  Bay  City. 

Mr.  J.  J.  Ashworth,  for  several  years  attached  to  the  engineer- 
ing department  and  latterly  to  the  agency  staff  of  the  Canadian 
General  Electric  Co.,  has  severed  his  connection  with  the  com- 
pany and  will  engage  in  the  future  in  independent  engineering 
and  construction  work.  The  termination  of  Mr.  Ashworth's  con- 
nection with  the  company  was  made  the  occasion  of  a  pleasant 
expression  of  good  will  on  part  of  the  Toronto  staff  it  the  form  of 
an  address  accompanying  the  presentation  of  a  locket  with  mono- 
gram suitably  engraved. 

It  is  with  deepest  regret  that  we  announce  the  death  of  Mr.  A. 
W.  Congdon,  of  the  engineering  staff  of  the  Canadian  General 
Electric  Co.,  to  whose  illness  reference  was  made  in  these 
columns  recently.  The  hope  then  expressed  that  he  would  prob- 
ably recover  was  unfortunately  not  well  founded,  the  disease  hav- 
ing taken  deciper  hold  upon  his  system  than  had  been  supposed. 
It  is  believed  that  in  the  trip  which  Mr.  Congdon  made  several 
years  ago  to  Japan,  his  constitution  was  undermined. 
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TRADE  NOTES. 

The  Canadian  General  Electric  Co.  are  installing^  a  5oo-iijjlil 
incandescent  plant  in  llie  Winnipeg^  g'eneral  hospital. 

The  Dodgfe  Wood  Split  Pulley  Company  have  removed  their 
Toronto  office  from  86  King-  street  to  74  York  street. 

W.  A.  Johnson,  of  Dresden,  has  ordered  a  500  lig-ht  single 
phase  alternating  plant  from  the  Canadian  General  Electric  Co. 

The  Vancouver  Consolidated  Ry.  Co.  have  ordered  a  150  k.  w. 
"  Monocyclic  "  generator  from  the  Canadian  General  Electric  Co. 

The  Niagara  Falls  Light  &  Power  Co.  recently  started  up  the 
second  of  the  2,000-light  single  phase  generators  purchased  from 
the  Canadian  General  Electric  Co. 

The  Hull  Electric  Co.  have  ordered  a  parlor  car  from  the  Cana- 
dian General  Electric  Co.  to  meet  the  demand  for  such  a  service 
on  part  of  excursion  parties  from  the  capital  city. 

The  Robb  Engineering  Co.,  of  Amherst,  N.  S. ,  are  placing  a 
100  horse  power  engine  and  a  125  horse  power  Monarch  boiler  in 
the  power  house  of  the  Moncton  Street  Railway  Co. 

Messrs.  Hooper  &  Starr,  who  are  constructing  the  Cornwall  St. 
Ry. ,  owing  to  the  increasing  traffic,  have  ordered  additional  C. 
G.  E.  800  motors  from  the  Canadian  General  Electric  Co. 

The  Dominion  Oil  &  Supply  Co.,  of  Montreal,  is  applying  for 
incorporation,  to  manufacture  engine  and  boiler  supplies,  etc. 
Among  the  applicants  are  Tancrede  Hout  and  Paul  Gailbart. 

The  Goldie  &  McCulloch  Co.,  of  Gait,  have  been  given  an 
order  by  the  Gait  Waterworks  Department  for  a  compound  steam 
pump  capable  of  pumping  1,000,000  imperial  gallons  per  24  hours. 

The  Paxton,  Tait  Co.,  of  Port  Perry,  Ont.,  are  seeking  incor- 
poration, with  a  capital  stock  of  $99,000.  The  first  directors  are 
Hon.  John  Dryden,  George  William  Dryden  and  William  McGill. 

Messrs.  B.  Bell  &  Sons,  agricultural  implement  manufacturers, 
of  St.  George,  Ont.,  are  having  their  large  works  lighted  through- 
out by  electricity.  The  Royal  Electric  Company  are  installing 
the  plant. 

The  Montreal  Park  and  Island  Bailway  Company  have  recently 
placed  an  order  with  the  Royal  Electric  Company  for  ten  (two  30 
h.  p.  motor)  car  equipments,  and  one  250  k.  w.  railway  generator. 
These  are  to  replace  their  plant  recently  destroyed  by  fire. 

The  Berlin  &  Waterloo  Electric  St.  Ry.  Co.  have  placed  an 
order  for  two  closed  motor  car  bodies  with  the  Canadian  General 
Electric  Co.  These  cars  will  be  of  the  company's  standard  vesti- 
bule type,  somewhat  modified  to  meet  the  views  of  the  president 
of  the  road,  Mr.  E.  Carl  Breithaupt,  and  are  intended  to  be 
models  both  in  design  and  construction. 

La  Compagine  Electrique  has  recently  purchased  a  30  h.  p.  S. 
K.  C.  two-phase  motor  from  the  Royal  Electric  Co.  This  motor 
will  be  used  to  operate  a  woollen  mill.  This  installation  is  of 
special  importance  as  showing  the  development  of  multiphase 
motor  work  in  small  plants,  and  how  small  plants  can  increase 
their  earning  capacity  by  operating  in  the  day  time  as  well  as  the 
short  time  of  load  at  night. 

The  Corporation  of  the  town  of  Newmarket  have  closed  a  con- 
tract with  the  Royal  Electric  Co.  for  one  of  their  "  S.  K.  C." 
alternating  current  dynamos,  having  a  capacity  of  1,000  16  candle 
power  lamps  ;  and  also  have  ordered  800  light  capacity  in 
"  S.  K.  C."  transformers.  They  are  re-building  the  old  plant  and 
are  also  installing  a  new  arc  machine  and  lamps,  purchased  from 
the  Canadian  General  Electric  Co. 

The  Royal  Electric  Company  are  installing  for  McMaster  Bros., 
of  Ridgetown,  Ont.,  one  of  their  75  k.w.  "  S.  K.  C."  transformers 
of  500  light  capacity.  The  generator  is  direct  belted  to  a  too  h.p. 
high  speed  Leonard  Ball  engine,  making  a  very  compact  and 
modern  plant.  Their  new  brick  power  house  is  a  model  of  neat- 
ness, and  when  their  plant  is  completed  they  will  have  a  fine 
modern  and  complete  eleclric  lighting  plant. 

Mr.  Geo.  E.  Matthews,  manager  of  the  Electric  Repair  and 
Contracting  Co.,  of  Montreal,  states  that  the  results  of  the  com- 
pany's first  year's  business  are  very  satisfactory,  and  they  are 
entering  upon  the  second  year  with  fair  prospects.  The  company 
are  prepared  to  execute  any  class  of  new  or  repair  work.  The 
fact  that  Mr.  Matthews  was  for  ten  years  foreman  of  the  repair 
department  of  the  Royal  Electric  Co.  should  be  a  sufficient  guar- 
antee of  competenc}'. 

The  Montreal  Cotton  Co.  are  installing  electrical  power  appar- 
atus in  their  mill  at  Valleyfield.  Mr.  Louis  Simpson,  the  general 
manager  of  the  company,  after  examining  the  operation  of  similar 


plants  in  the  cotton  mills  in  the  United  States,  has  placed  an  order 
with  the  Canadian  General  Eleclric  Co.  for  a  600  h.  p.  three  phase 
generator,  and  for  350  li.  p.  capacity  in  induction  motors.  Some 
of  the  latter  will  be  of  the  inverted  type  attached  to  the  ceiling 
and  direct  coupled  to  the  line  shafts  which  they  are  to  run. 

The  Chateauguay  &  Northern  Ry.  Co.  are  proceeding  rapidly 
with  the  equipment  of  their  road,  which  is  really  a  branch  of  the 
Montreal  Island  Belt  Line  system.  The  contract  for  the  entire 
electrical  equipment  and  for  the  car  bodies  has  been  awarded  to 
the  Canadian  General  Electric  Co.  and  consists  initially  of  one 
200  k.  w.  multipolar  railway  generator,  and  two  open  and  four 
closed  cars  equipped  with  C.  G.  E.  800  motors,  and  type  "  K  " 
controllers.  The  road  is  expected  to  be  ready  for  operation  not 
later  than  September  isth. 

UNSOLVED  PROBLEMS  IN  THE  MANUFAC- 
TURE OF  LIGHT. 

Prof.  John  Cox,  in  a  recent  lecture  on  the  above- 
named  theme,  before  the  Royal  Society  of  Canada,  pre- 
sented, in  a  very  striking  way  the  enormous  percentage 
loss  of  energy  in  all  attempts  heretofore  made  to  manu- 
facture light  through  the  agency  of  the  steam  engine. 

To  begin  with  he  points  out  that  in  practice  not  more 
than  from  7  to  16  per  cent,  of  the  energy  of  the  fuel 
used  can  be  realized  through  the  engine,  and  theoretical, 
considerations  establish  a  limit  at  about  30  per  cent., 
beyond  which  it  would  seem  to  be  hopeless  to  expect  to 
pass  in  any  form  of  heat  engine.  This  he  terms  one  of 
the  unsolved  problems. 

It  is,  however,  not  unsolvable  if  we  can  devise  some 
means  of  extracting  the  energy  of  coal  otherwise  than 
by  heat — say  in  some  such  manner  as  that  in  burning 
zinc  in  a  voltaic  battery.  That  this  is  not  beyond  the 
scope  ;_of  our  present  scientific  knowledge  the  recent 
experiments  of  Borchers  and  others  bear  strong  evi- 
dence. 

In  the  second  stage  of  the  operation  of  producing  the 
electric  light,  the  dynamo  is  already  so  nearly  perfect 
that  hardly  any  heat  is  lost  in  its  conversion  into 
current. 

The  third  stage  brings  us  to  the  lamp,  with  some  7 
per  cent,  of  the  original  energy  still  available.  The 
only  ineans  thus  far  available  for  producing  luminous 
energy  is  to  heat  the  molecules  of  some  substance,  and 
in  this  operation  we  are  compelled  to  waste  the  greater 
portion  of  our  available  energy  in  producing  heat  before 
we  obtain  the  light  rays. 

"Here,  then,  is  the  second  unsolved  problem,  since 
even  in  the  incandescent  lamp  and  the  arc  lamp  not 
more  than  from  3  to  5  per  cent,  of  the  energy  supplied 
is  converted  into  light.  Thus,  of  the  original  store  in 
the  coal  less  than  three  parts  in  a  thousand  ultimately 
become  useful.  In  the  last  six  years,  however,  some 
hint  of  means  to  overcome  the  difficulty  has  been  obtain- 
ed fromthe  proof  by  Maxwell  and  Hertz  that  light. is  only, 
an  electric  radiation.  Could  we  produce  electric  oscilla- 
tions ot  a  sufficient  rapidity,  we  might  discard  the 
molecules  of  matter,  and  directly  manufacture  light 
without  their  intervention.  To  do  this  we  must  be  able 
to  produce  oscillations  at  the  rate  of  400,000,000,000 
per  second.  Tesla  has  produced  them  in  thousands  and 
millions  per  second,  and  Crookes  has  shown  how,  bv 
means  of  high  vacua,  to  raise  many  bodies  to  brilliant 
fluorescence  at  a  small  expense  of  energy.  .  .  These 
are  hints  toward  a  solution  of  the  problem,  but  give  no 
solution  as  yet.  Prof.  Langley'  states  that  the  Cuban 
firefly  spends  the  whole  of  its  energy  upon  the  visual 
rays  without  wasting  any  upon  heat,  and  is  some  four 
hundred  times  more  efficient  as  a  light  producer  than 
the  electric  arc,  and  even  ten  times  more  efficient  than 
the -sun  in  this  respect.  Thus,  while  at  present  we  have 
no  solution  of  these  important  problems,  we  have  reason 
to  hope  that  in  the  not  distant  future  one  may  be  ob- 
tained, and  the  human  inventor  may  not  be  put  to 
shame  by  his  humble  insect  rival." 
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A  MONTREAL  ELECTRIC  LINE. 

An  electric  railway  is  nearing  completion  which  will 
connect  the  city  of  Montreal  with  Bout  de  I'lsle,  the 
extreme  east  end  of  the  island  of  Montreal,  about  twelve 
miles  from  the  city.  The  promoters  of  the  road  are  the 
Chateauguay  and  Northern  Electric  Railway  Company, 
which  commenced  construction  in  June  last.  It  will 
extend  from  the  Montreal  Street  Railway  Company's 
line  on  Ontario  street  through  Point  Aux  Trembles  and 
Longue  Point  to  the  east  end  ot  the  island  opposite 
Charlemagne,  connecting  with  that  place  by  a  steam 
ferry.  The  road  is  of  the  ordinary  standard  gauge,  the 
right  of  way  secured  measuring  eighty  feet.  When  the 
line  leaves  Maissoneuve  the  route  is  perfectly  straight 
for  a  distance  of  six  miles,  the  sharpest  curve  on  the 
road  being  one  of.  two  degrees,  while  it  is  practically 
level  the  entire  distance.  The  trolley  poles  are  of  cedar 
and  of  the  ordinary  size. 

The  rolling  stock  is  being  furnished  by  the  Canadian 
General  Electric  Company.  Eight  cars  are  now  near- 
ing  completion,  which  are  finished  inside  and  out  in 
mahogany.  They  will  have  a  seating  capacity  ot  from 
60  to  100  persons  and  will  be  lighted  by  means  of 
electric  globes. 

The  power  house  is  being  constructed  at  Point  Aux 
Trembles,  is  85x46  ft.,  with  18  ft.  walls,  in  which  will 
be  placed  a  full  complement  of  machinery.  The  engines, 
four  in  number,  are  being  furnished  by  the  Goldie  & 
McCulloch  Company,  of  Gait.  The  company  have 
acquired  a  fine  hardwood  grove  of  twenty  acres,  at  the 
end  of  the  island,  and  where  Riviere  des  Prairies 
empties  into  the  St.  Lawrence,  and  this  in  due  time  will 
be  converted  into  a  park.  The  return  trip  from  the 
city  to  Bout  de  I'lsle  will  be  made  inside  of  an  hour. 


HULL  &  AYLMER  ROAD. 

The  starting  up  of  the  Hull  Electric  Co.'s  new  system 
between  Hull  and  Aylmer  on  July  i,  was  a  marked  suc- 
cess, both  in  point  of  the  patronage  which  it  seems 
likely  to  secure,  and  in  the  operation  of  the  electric 
plant.  We  hope  to  be  in  a  position  in  our  next  issue  to 
place  before  our  readers  the  detailed  description  of  the 
various  interesting  features  presented  by  this  important 
addition  to  the  electric  railways  of  the  Dominion. 


The  twenty-seventh  annual  general  meeting-  of  the  shareholders 
of  the  Dominion  Telegraph  Co.  was  held  in  Toronto  on  the  14th 
of  August.  The  report  of  the  directors  showed  that  the  liabilities 
of  the  company  were  $1,015,972.70,  and  the  assets  $1,313,905.24. 
The  repoi  t  of  the  directors  was  unanimously  adopted,  and  the  fol- 
lowing were  elected  directors  for  the  ensuing  year  :  Thos.  Swin- 
yard,  president  ;  Sir  Frank  Smith,  vice-president  ;  General — 
Thos.  Eckert,  Charles  A.  Tinker,  A.  G.  Ramsay,  Henry  Pellatt, 
Hector  MacKenzie,  Thomas  S.  Clark  and  Thos.  R.  Wood.  In 
recognition  of  his  services,  a  presentation  of  a  handsome  service 
of  silver  plate  was  made  to  Mr.  Swinyard,  president. 


SPARKS. 

Arrangements  have  not  yel  been  comiileled  for  the  conversion 
of  the  Hamilton  and  Dundas  Railway  into  an  electric  road. 

The  time  for  beginning  the  conslruction  of  the  Perth  and  Lan- 
ark electric  railway  has  been  extended  for  one  year  by  the  Perth 
town  council,  provided  satisfactory  guarantees  of  bona  fides  be 
furnished. 

The  city  of  Victoria,  B.  C,  and  the  Consolidated  Electric  Rail- 
way Company  have  been  made  joint  defendants  in  an  action  to 
recover  $50,000  damages  for  the  death  of  Mrs.  Prevost,  who  was 
one  of  the  victims  of  the  Point  Ellice  bridge  accident. 

Frank  Stevens,  of  Hamilton,  who  was  injured  by  a  fall  from  a 
pole  while  repairing  the  Hamilton,  Grimsby  and  Beamsville  rail- 
way has  entered  an  action  against  the  company  for  damages, 
alleging  that  the  fall  was  due  to  an  electric  shock  received  as  the 
result  of  a  defective  bell. 

The  Gravenhurst  Electric  Light  and  Power  Co.,  of  which  Mr. 
E.  F.  G.  Fletcher  is  manager,  are  re-modelling  and  re-building 
their  plant.  They  are  erecting  a  brick  power  house  30  x  40  on  the 
shore  of  Gull  lake  where  they  have  an  abundance  of  water  for 
condensing  purposes  and  are  easy  of  access  to  the  Grand  Trunk 
Ry.  for  their  fuel.  The  order  for  an  80  h.  p.  Wheelock  engine 
with  condenser,  boiler  and  shafting,  was  secured  by  the  Goldie  & 
McCulloch  Company,  Ltd.,  of  Gait,  Ont.  This  will  give  them 
ample  power.  They  have  also  purchased  from  the  Royal  Electric 
Company  a  50  k.w.  "  S.  K.  C."  alternating  generator  and  swit  h- 
board,  and  an  i8-light  ampere  "  T.  H."  Royal  arc  dynamo 
with  lamps,  which  are  now  being  installed.  When  completed, 
this  will  be  one  of  the  finest  electric  lighting  plants  in  Canada,  and 
speaks  well  for  the  enterprise  and  push  of  the  new  company. 
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This  is  to  certify  that  MR.  ROBERT  ANDERSON,  of- the  City 
of  Ottawa,  installed  an  Electric  Light  Plant  in  the  village  of 
Eganville  for  me.  I  am  pleased  to  say  that  the  work  was  done 
in  a  most  satisfactory  manner.  Any  person  requiring  his  ser- 
vices will  find  him  reliable  and  trustworthy. 

JOHN  D.  McRAE. 

Eganville,  May  4,  1896. 
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SPARKS. 

A  syndicate  of  capitalists  is  reported  to  be  in  course  of  forma- 
tion in  Quebec  to  purcliase  the  Lower  Town  street  railway  and 
Mr.  Beemer's  electric  railway  franchise. 

The  electric  street  railway  at  Moncton,  N.  B.,  was  put  in  opera- 
tion on  the  1 2th  of  August.  The  road  is  over  two  miles  in  length, 
and  construction  occupied  less  than  fifty  days. 

A  description  of  a  new  electric  telegraph  has  recently  been 
received  at  the  Department  of  State,  Washington.    The  apparatus, 


it  is  said,  makes  if  possible  to  communicate  with  a  ship  at  a  cer- 
tain anchor  ground  without  any  direct  line  from  land.  An  electric 
battery  is  placed  on  the  shore  with  one  pole  in  contact  with  water 
or  moist  earth,  while  the  current  from  the  otiier  pole,  through  a 
telegraph  key  and  a  revolution  interrupter,  is  conducted  to  a 
cable  which  is  laid  out  to  the  anchor  ground  and  placed  around 
the  latter  in  a  coil  having  a  diameter  of  i,ooo  to  1,200  feet.  On 
board  the  ship  is  a  small  solenoid  with  which  a  telephone  is  con- 
nected. When  a  message  is  sent  from  the  land  a  bell  sounds  on 
the  ship  and  the  communication  is  sent  by  the  telegraph  key 
through  the  telephone  instrument. 


ROBIN,  SADLER  &  HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


/Wica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mt:chanical  Experts  of  the  Canadian  Pacific  Ry.  Co  , 
•  Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  WON-CONDUCTORS. 

Full  Partioalars,  Reports  of  Tnals,  Prices,  Testimonials,  &c.,  from 

THE  MICA  BOILER  COVERING  CO.,  Limited 

9  JoK>d£i>xx  St.  -  T^o]:>onto,  Ont£i.x>io 

gEAKDSHAW'S   ''pROFILE"    ^OOL  "^TEEL 

(Patented  and  Designs  Registered  ) 

Tools  for  the  Lathe,  Planer,  Shaping,  Slotting  and  Drilling  Machines ;  also 
Chisels,  Rimers,  Taps,  Bits,  Broaches,  Gravers,  &c.,  &c. 

WITHOUT  FORGING;    NO  WASTING  IN  THE  FIRE;    STEEL  AS  IT  COMES  FROM  THE 
ROLLS,  READY  TO  CUT  TO  LENCJTHS  AND  GRIND  INTO  TOOLS. 

GREIll  SflVING  IN  IIME.   SAVING  OVER  50%  IN  THE  WEIGHT  OF  STEEL  USED. 


Baltic  Steel  Works. 
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CANADIAN  GENERAL  ELECTRIC  GO. 


(LIMITED) 

Authorized  Capital,  $2,000,000.00. 
Paid  up  Capital,  $1,500,000.00. 


HEAD  OFFICE: 

65  FRONT  STF?EtT  WEST,    -    -     TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS: 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


Main  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


ELECTRICAL 
SUPPLIES 

WE  desire  to  call  attention  to  the  advantageous  position  occupied  by  the  company  in  regard 
to  the  supply  business  in  the  Dominion.  We  do  not  merely  act  as  agents  for  foreign 
supply  houses,  but  we  manufacture  at  our  Peterborough  factories,  and  carry  in  stock  in 
our  different  warerooms  a  complete  line  of  Electrical  Supplies,  covering  every  requisite  for 
Lighting,  Power  and  Railway  Work.  We  are  therefore  in  a  position  to  fill  orders  sent  to  us 
without  delay  and  at  prices  which  enable  our  customers  to  share  ir  the  advantages  of  our  position 
in  the  supply  business. 


Carbons 
Transformers 
Meters 
Sockets 
Arc  Lamps 


Incandescent  Lamps 
Weatherproof  Wire 
Rubber  Covered  Wire 
Flexible  Cord 
Cables 


SHADES,  CUT-OUTS,  ROSETTES  AND  PORCELAIN 
GOODS  OF  ALL  DESCRIPTIONS 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  wher  corresponding  with  Advertisers 


September,  1896 


There  is  an  absolute  necessity  for  ad- 
vertising ;  there  is  great  eagernese  to  com- 
pete for  attention,  and  no  one  gets  it  unless 
it  is  by  giving,  as  it  were,  so  many  strokes 
of  the  hammer,  one  after  the  other,  to 
compel  the  people  to  notice  what  is  going 
on. — W.  E.  Gladstone. 

CEDAR  POLES 


Telegraph,  Telephone  and  Electric  Light  Poles. 
Large  stock  to  select  from — all  lengths. 

GEuRGE  MARTIN, 

Fenelon  Falls,  Ont. 


WANTED-BY  ELECTRICIAN  AND 
STEAM  ENGINEER 


Position  on  plant  of  5C0  incandescent  lights  and  up- 
wards, with  arc  lighting,  as  general  man  in  charge  of 
plant  (wil  ing  to  trim).  Nearly  10  years'  experience  on 
all  kinds  of  construction  ;  thoroughly  posted  in  arc, 
motor,  CO  .stant  current  2  and  3  wir  incandescent  ;  also 
transformer  work,  single  and  two  phase  with  2  and  3 
wires.  Go  id  practical  knowledge  of  station  working, 
steam  or  water.  Thoroughly  well  up  in  incandescent 
lighting  A  great  hustler  on  inside  wiring  and  pole 
line  work  First  class  references.  Salary  low  for  steady 
employment     Address  C.  O.  F., 

Electrical  News  Office. 


W.  HEATH COTE 


A.  M.  CAN.  SOC.  C.  E. 


ElectFieal  Engineer  and  Contpaetor, 
Mechanical  Draughtsman. 

71  Yonge  Street  -  TORONTO,  ONT. 

Telephone  479. 


STB  AM  USB  It  S 

nesU  ing  the  services  of  COMPETENT  EN- 
GINEERS of  any  class,  can  obtain 
sober,  intellif/ent  and  reliable 
men,  by  appli/ing  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENGINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


PflGKflRD  IncandesGGni  LaniDS 
PACKARD  TRANSFORMERS 

SGheener  Recordino  Watt  Meters 


00000 


HOMER  GOMMUTflTORS 


00000 


Packard  Hospital  for  all  kinds  of  Electrical  Repair  Work. 
Expert  Information  given  free. 

PACKARD  ELECTRIC  COMPANY 

(LIMITED) 

ST.  CATHARINES,  ONTARIO 


0 


ur  "flcme"  flutomatic .... 
Railway  GoacH  and  Street  Gar 


GURTfllNS 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  INT  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronj,'er  and  cheaper  than  any  shade  now  upon  the  market.  Can  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 

Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Shade   

Manufacturers 


Toronto 


MUNPERLOH  &  CO- 

^^^^^^  IVIontreal 

TRY  OUR  STATION 

VOLTMETERS  ««» 
...AMMETERS 

Hundreds  in  use  in  United  States,  England,  Germany, 
France,  Australia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


IT  WILL  PAY  YOU  to  advertise  in  the  Canadian  Electrical  News  ! 


TO  ^ 

Central  Station  Men 

READ  THIS  LETTER  STATING  THE  EXPERIENCE  OF  A  CLIENT: 

Dear  Sir  :  I  take  pleasure  in  recommending  to  your  consideration  Mr.  Geo. 
White-Fraser,  E.  E.,  who  has  been  acting  for  this  Corporation  as  Electrical  Engineer 
for  the  past  two  seasons  with  much  satisfaction  to  the  Committee  and  Council.  I  feel 
satisfied  he  has  SAVED  US  MANY  TIMES  THE  FEE  we  have  been  paying  him 
for  his  services. 

Respectfully  yours,  

Chairman  Water  and  Light  Com. 

The  original  of  this  can  be  seen  at  my  office. 

Better  see  what  I  can  do  for  you  before  you  make  any  purchases  of  Steam  or  Electrical  Machinery. 

GEO.  WHITE-FRASER 


MEM.  AM.  INST.  ELEC.  ENG. 


18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 
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III. 


Py^^^^l"^    PROCURED  ON 
ELEf!TRICAL  INVENTIONS 

-  RIDOUT  &  MAYBEE,  '"^Xhonelss"'^™ 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $3.50,  $4.00. 


vl  J^jT  SEND  TO 


NEW&2'SP4#MACHINERY 

TORONTO,  CANADA. 


Telephones 


.  THE  , 


Main  Line  and 
Warehouse  .  . 


Sold  OutPight. 
. .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 
Adjustment  


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  : 


JoHn  Siarr,  Son  &  Go. 

[Limited. 

2,4,6  DUKE  ST..  COR.  WATER,  Halifax,  N.S. 


NON=ARCING 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Primary  Side  of  your  Alternating  Current.  We  have 
it,  and  guarantee  it  to  you  in  every  way. 

Lightning!  Lightning! 

Who  is  afraid  of  that  ?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered  to  the  electrical  public.  We  are  leaders  in 
the  manufacturing  of  Circuit  Breakers,  either  for  Direct  or  Alternating 
Current  Systems.    Any  voltage.  Catalogi  e  Free. 

AUTOMATIC  CIRCUIT  BREAKER  CO.  -  Newaygo,  Mich.,  U.S.A. 


m '  Mii '  Eili '  BIB 

IS    PORTABLE  outer  casing  and  requires  no  brickwork. 


Leaves  our  shop  mounted  on  skids  ready  for  use. 


gy^Y£g    FUEL  ^"^^  tests  show ^  saving  of  30  per  cent,  over  a  common 


brickset  boiler.   We  guarantee  at  least  10  per  cent. 


ROM  EnoMno  Co.,  Ud  •  f\mli6rst,,N.S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 


5«i  GOLDIE  &  m^CaLLOCM  Cp 


[Limited. 


improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  inthe  most  Complete  Style  of  Modern  Improvement. 

I 


,    ..UUW     ...........    .....V,  ,  —  , 

Fire  and  Burglar  I*roof  Safes  and  Vault  Doors 


^ftArr^T  s4^^^^>^tTO>-i  ^^"^^  "WHEELOCK"  IMPROVED  STEAIVI  ENGINE 

5P§C'^'  a^w^qXiOq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 


GALT,  ONTARIO. 
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C.  I 


ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO..  Ltd. 


OTTAWA, 
ONT.  .  . 


manufacturers  of 


ftfrlt? on     !^?OilXtS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in  T^) 
Carbon  for  Teleg'raph,  Telephone  @ 
and  Electric  Light  Supplies  .  .  ,  * 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   GOODS   GUflRflNTEE,D   TO   GIVE.  Sf\TISFflCT!ON 


Cai1)on  Cylinder  Batteries 


for  use  with  Annunciators,  Electric  Bells,  and  all  purposes  requiring 
a  Reliable  Battery  for  Open  Circuit  Work. 

I>o  you  want     #^     K  A 
a,  I>ry  Battery    ^     /V\  LOO  W 

Special  Prices  to  Tirade 

ROGERS  ELECTRIC  CO.      :       425  Richmond  Street,  LONDON,  ONT» 

electrical  supply  dealers  and  contractors  for  electric  construction 


is  tlie  Best. 
Al-ways  in  Stock. 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  Ef\ST 
Tfli'plione  47S. 


THE  J.  G.  MCLAREN  BELTING  GO.  Montreal 


FINE   VJl      -?^OFFICE.  SCHOOL. 

^"'Ji-^l^i — Church  s,  lodge  furniture  :;=rr,  m 

COURT  KOUSE&  ^  ^3,  t  cri,  crScfJ'rii- 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers. 


TENDERS  WANTED 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 


1 


I  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  E 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

also  for 

nnilCHNENT  DIRECT  TO  FUNS,  BLOWERS,  CENTRIFOGIIL 
PUMFS,  STOKERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 


PHELPS  MAGHINE  CO. 


EASTMAN,  P.  Q. 


CJKMJKUIJXM 


I W  W  W  W  %V  V 

I ••••••«•••••« 


i 


LECMALNEWS 


NGINEERING 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VI.— No.  lo. 

OCTOBER,  1896 

PRICE  lo  CENTS 
$i.oo  Per  Year. 

W.  A.  JOHNSON  ELECTRIC  CO'Y 

TORONTO 


Two  Phase  op  Single  Phase  Slow-Speed  Alternating  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  Motors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 
for  Lighting,  Railways  and  Power. 

Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h.p. 

Manhattan  Enclosed  Are  Lamps— (One  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  of  solid 
carbon      dia. )  ,  j  r>,  ^ 

Keystone  Incandescent  Lamps.     Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 

WAGNER  TRANSFORMERS 

NOT  THE  CHEAPEST.  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


STANLEY  TRANSFORMERS 


The  Standard  of  the  World  for 


Incandescent  Lighting 
Arc  Lighting 


Operating  Motors 
Power  Transmission 


INCREASE 

STATION 

CAPACITY 


DIMINISH 

OPERATING 

EXPENSES 


We  furnish  a  Guarantee  of  the  EFFICIENCY  and  REGUL/^TIOM  of  each  Transformer 
and  will  Insure  them  for  one  per  cent,  per  annum. 

THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


Western  Office-  TORONTO,  ONT. 
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E.  GflRL  BREITii/lUPT 

CONSULTING 

ElectilGal  Engineer 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     a  nrni  m  nuT 
and  Railway  Work  f  DCnLm,  UHIi 

DAVID  A.  STARR 

Electrical  Engineer 
and  Contractor 

Special  Purchasing  Agent  for 

Central  Station  Plants  and  Supplies 

Armature  windings  for  all  systems 
and  general  dynamo  repairs  .  .  . 
Office,  431  Board  of  Trade  Building,  MONTREAL 


TmE.  PROOF 

HOOFIMC 

ILLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (0 

^MANUFACTURERS.  TO RO  NTO 


FIRSTBROOK  BROS. 

mng  St.  East,      -  TOROJ^TO, 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  CROSS-flRMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


Your  Stomach 
Distresses  You 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Ileartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Digestion,  Reenlate  the 
iSlomnch,  L<ivcr  and  Boweln,  I'lirity 
the  Blood,  and  are  .1  Ponitive  Cure  I'or 
Constipation,  Hick  ilendache,  Uil- 
ioasnens,  and  all  other  Diseases  arlsinp; 
from  a  disortlered  condition  of  the  Liver  «nd 
Stomach.  They  act  Kently  yet  promptly,  aud 
perfect  digestion  follows  their  use. 
Elpans  Tabules  talto  the  placeot  an  Entire 
—  Med  icfnc  Cb  est.  and 
should  be  kept  for  use  in 
every  family. 


Price,  50  Cents  a  box.  At 

I)rii(j(?l»iM,  or  hy  mall. 
KIPANS  CHEMICAL  CO., 

10  .Spruce  St.,  New  York. 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  rm  E 


(nL.i3yniTEiD) 

MONTRE>f\U  Gf\Nf=VDf\ 


Electric  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Amerieanite,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store:    P.  C.  Ackerman,  Agent,  10  Cortland  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

ELECTRIC  REPAIR  &  CONTRACTING  CO. 

623  Lagauchetiere  St.,        -  MONTREAL. 

ELECTRIC  APPARATUS  OF  ALL  KINDS  REPAIRED  ON  THE  SHORTEST  NOTICE. 

T.  &  H.  Arc  Amatures  a  Specialty.       'SIC*.       Armatures  Rewound  for  all  Systems. 
GEO.  E.  MATTHEWS,  Manager.  Write  for  Prices. 

10  years  Foreman  of  the  Royal  Electric  Co.  Armature  Winding  Department. 


Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


ELECTRICAL  ENGINEERS 


No.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec- 
trician of  the  Royal 
Electric  Co. 


Electrical  Supplies 
of  all  Descriptions. 


I!orrespondence 
Solicited  


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Arc  a  Specialty 
Dynamos  and  Motors  Repaired 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 


D 


ODGE  PATENT .  . 
Split  Friction  Cut-Off 


Couplings  and  Clutches 


Perfect 

Balance 

Liberal 
Clearance 

Excellent 
Lubrication 

Are  all  Claims  Worthy  of  your  Investigation 


Positive 
Friction 

The  Split 
Feature 

Reasonable 
First  Cost 

TIT 


WRITE  FOR  PRICES 


—  Sole  Manufacturers  in  Canada  — 

DODGE  WOOD  SPLIT  PULLEY  CO.    -     Office,  74  York  St.,  TORONTO 
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ELECTRICITY 

•f  I    Hlwlmni.  s ;  Ai  Hiili  Hiii  iil  Di  iinin:;  luiil 

MU-..1..S:;  Ill,.,l„.„i.Kl  I)n,<vint-; 

KIrai.i  K.iiri  rii,!.-  ( SI  ■''"'""■•J.  l."<-oiii"l  ■'<■  it  !\\\ 

JlariiiiO:  Hiiilroii.l,  llrWac  llyilniulic  lliid 

m„,u,i|,..l  Knsi...M  n..:r;  l  l.imM.is  ,i„(l  ll.-nl-  , 
ii.u-;  Ciral  iiii'l  Jl'  liil  Kiniii^:  l'roi.pc(  liiiu,  iii.il  /,.%, 
(111.  KubIMi  liiaii.  l.is. 

Until  rnrtlii^r  iii.ti  ■xrieriini.'llt.ll 

,|,,,!iriitus  Mill  liu  I'uniishf.l  fir.-  tul 
sUulfiits.    Sciiil  fnr  FiVL-  t'iivnUir  iui. 
B.iok  .if  'i\!stimiinials,   stati].g  tli 
subject  von  wish  tn  stiiily,  to 

Tl.|.  i:.t(  rnii(iinial      1   BOX  1004 


TORONTO,  CANADA. 


STEAM  USERS 

Desiring  the  services  0/  COMPETENT  EN- 
OINREHS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

J.  J,  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


WESTON  mmi  m\wm  go. 

114-120  Waiium  Street, 

NEWARK,  N.J.,  U.S.A. 

W^ESTON  STANDARD  PORTABLE 

Direct-Reading- 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portaljle  Instruments  are  recognized  as  THE  STANDARD  the  world  over 
Weston  Portable  Galvano-  Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter —for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


T116  New  Line  of ... . 


"NEW  AMERICAN"  TURBINES 

pOR  Power  .  .  .  Economy  of  Regulation 

^     Best  Part  Gate  Results 
0    Steadiness  of  Motion 

Ease  of  Regulation 
•    Freedom  from  Trouble  of  Any  Kind 
,   and  is  without  a  bival  for  Electrical  Purposes 
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High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


WHEELS  SOLD  IN  1895  WHICH  ARE 
DEVELOPING  OVER  11,000  H.  P. 


Wm.  Kennedy  &  Sons 
 OWEN  SOUND  ONT. 


VDLCANIZED  FIBRE  CO. 

„..,.c„.s HARD  VULCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factom:  WILMINGTON,  DEL.  OFFICE:  14  DeY  St.,  NE.W  YORK. 


TO  . 

Central  Station  Men 

READ  THIS  LETTER  STATING  THE  EXPERIENCE  OF  A  CLIENT: 

Dear  Sir  :  I  take  pleasure  in  recommending'  to  your  consideration  Mr.  Geo. 
Wiiite-Fraser,  E.  E.,  who  has  been  acting  for  this  Corporation  as  Electrical  Engineer 
for  the  past  two  seasons  with  much  satisfaction  to  the  Committee  and  Council.  I  feel 
satisfied  he  has  SAVED  US  MANY  TIMES  THE  FEE  we  have  been  paying-  him 
for  his  services. 

Respectfully  yours,   

Chairman  Water  and  Light  Com. 

The  original  of  this  can  be  seen  at  my  office. 

Better  see  what  I  can  do  for  you  before  you  make  any  purchases  of  Steam  or  Electrical  Machinery. 

GEO.  WHITE-FRASER 

MEM.  AM.  INST.  ELEC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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Kay  Electric  Mfg.  Go. 


255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT,   Telephone  1214. 


'Wo  a.re  prepared,  to  f-U-rnisli  

Dynamos  of  any  capacity  for  any  voltaye  either 

compound  or  shunt  wound. 
Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 
Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformers  of  any  capacity  from  5  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Exj^erimenting  in  all  its  branches. 

WRITE   FOR   PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


m  m 


Ot  from  1  to  600  Brake 
Horse  Power,  Tor  electrical 
Industrial  and  other  Dur- 
Doses. 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que.  ^srKnVa' 

Fartic-u-lars  on.  Application.. 
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STEf\AA  PUMPS 


For  All  Duties 
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NORTH-EY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monteal 


-SOUB  AGENTS  FOR  PROVINCE,  OF  QUEBEC- 
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Street  Cars 


OUR  SPECIALTY 


PAG5ERSON  &  CORBIN  .  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

 ST.  GATHARINES.  ONT. 


<^  TRANSFORMERS-^ 


We  have  the  largest  and  most  thoroughly  equipped  factory  in 
America  devoted  exclusively  to  the  manufacture  of  Transformers. 


The  "SIMPSON"  TRANSFORMER  has  by  long  odds,  by  merit 
only,  won  the  first  place  over  all  other  transformers,  and  is  in  use  by 
more  companies  than  any  other  make  in  this  country  


G.  T.  SIMPSON 


Mf\MILTON,  ONT. 


CANADIAN 
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THE  HORNSBY-AKROYD  OIL  ENGINE. 

The  Northey  Manufacturing-  Company,  Ltd.,  well- 
known  throughout  the  Dominion  as  builders  of  high 
class  pumping  machinery,  have  lately  entered  upon  the 
manufacture  of  a  most  decided  novelty  in  Canada,  in 
the  shape  of  the  Hornsby-Akroyd  oil  engine.  This  en- 
gine, as  will  be  seen  from  the  accompanying  cut,  is  a 
very  compact  and  simple  machine,  and  one  which  will 
prove  most  useful  in  a  great  many  situations  in  which 


4th.  The  expulsion  of  the  spent  gases  by  the  piston. 

In  starting  the  oil  engine,  the  small  lamp,  fed  by  the 
same  oil  as  is  used  in  the  engine,  is  lighted  and  placed 
under  the  vaporiser,  which  is  the  part  immediately  be- 
hind the  cylinder  proper.  In  about  ten  minutes  the 
vaporiser  is  hot  and  the  engine  ready  to  start.  The 
fly-wheel  is  turned  by  hand  a  couple  of  revolutions,  to 
draw  air  into  the  cylinder,  and  the  engine  then  works 
automatically,  giving  out  power  in  exact  proportion  to 


the  steam  engine  is  neither  so  convenient  or  so  econo- 
mical. 

In  the  oil  engine  the  power  is  produced  direct  from  a 
low  grade  of  petroleum,  by  internal  combustion,  with- 
out the  intervention  of  a  boiler  or  steam  in  any  form. 

The  oil  engine  which  the  Northey  Mfg.  Co.  is  about 
to  place  on  the  Canadian  market,  works  on  what  is 
known  as  the  "Otto  cycle,"  which  may  be  briefly  ex- 
plained as  follows  : — 

I  St.  The  admission  of  atmospheric  air  into  the  cylin- 
der during  the  forward  movement  of  the  piston. 

2nd.  The  compression  of  this  air  during  the  back- 
ward movement  of  the  piston  and  its  intimate  intermix- 
ture with  the  oil  vapor,  previously  introduced  into  the 
vaporiser. 

3rd.  The  expansion  by  combustion  of  the  mixture  of 
gas  and  air  in  the  cylinder. 


the  work  to  be  done,  and  running  evenly  and  quietly 
without  further  attention,  so  long  as  the  supply  of  oil  is 
maintained.  The  consumption  of  oil  is  less  than  one 
pint  per  horse  power  per  hour,  and  a  cheap  gas  oil, 
first  distillation,  is  used,  costing  71^  cents  per  gallon. 

It  will  be  noticed  that  the  power  in  the  oil  engine  is 
obtained  from  the  expansion  by  combustion  of  a  mix- 
ture of  gas  and  air,  and  special  attention  is  directed  to 
the  special  safety  from  explosion  or  fire  which  the  oil 
engine  afl'ords.  The  only  fire  while  the  engine  is  run- 
ning is  inside  the  cylinder,  and  the  supply  of  oil  is  con- 
tained in  a  cast-iron  receptable  in  the  bed,  secure  from 
all  danger.  There  are  no  sparks,  no  smoke  and  no 
ashes. 

Attention  is  also  called  to  the  ease  and  quickness  of 
starting  of  this  engine,  and  its  great  economy  and 
safety  from  fire  hazard.    It  may  be  used  advantageously 
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wherever  a  steam  engine  can  be  used,  and  in  many 
situations  where  a  steam  engine  could  not  be  used. 
For  threshing  it  is  specially  useful,  as  no  large  supply 
of  water  is  required,  and  the  portable  type  is  light  and 
compact. 

In  combination  with  a  pump  it  affords  cheap  and 
economical  waterworks  for  towns  and  villages  ;  and  the 
engine  may  be  used  with  excellent  results  for  driving 
dynamos  for  lighting  and  other  purposes.  In  fact,  the 
special  applications  of  the  Northey  Mfg.  Go's,  oil  engine 
cannot  be  enumerated,  but  will  readily  suggest  them- 
selves to  parties  requiring  power. 

Prices  and  catalogues  may  be  obtained  from  the 
makers,  the  Northey  Manufacturing  Company,  Ltd., 
King  street  subway,  Toronto,  who  will  be  glad  to  fur- 
nish estimates  and  information  to  all  interested. 


ROCKING  GRATES. 

In  view  of  the  rather  adverse  conclusion  arrived  at  by 
the  American  Boiler  Manufacturers'  Association  with 
regard  to  the  advantage  to  be  secured  by  the  use  of 
shaking  furnace  grates,  the  Electrical  News  solicited 
the  opinion  of  several  well-known  engineers  on  the  sub- 
ject. The  opinions  received  are  printed  below.  This 
subject,  like  any  other  which  affects  the  fuel  account, 
should  have  a  particular  interest  for  owners  and  opera- 
tors of  steam  plant.  We  would  therefore  be  pleased 
to  see  subjects  of  this  character  discussed  from  time  to 
time  in  our  columns. 

Mr.  A.  E.  Edkins,  Toronto,  on  the  eve  of  his  de- 
parture for  England,  writes  briefly  as  follows  :  "Re 
decision  of  American  Boiler  Makers'  Association,  and 
rocking  grates,  I  have  never  yet  seen  a  fireman  use 
them  tp  cause  waste  of  fuel,  but  on  the  contrary,  as  a 
general  rule,  I  find  they  do  not  operate  them  often 
enough.  If  the  fuel  is  suitable,  I  believe  the  rocking 
grate  to  be  a  good  thing  and  conducive  to  economy." 

Mr.  E.  J.  Philip,  ii  Cumberland  St.,  Toronto, 
writes  : 

"  In  reference  to  the  advantages  and  disadvantages 
of  shaking  grates,  many  things  may  be  said,  from  the 
fact  that  different  people  look  at  the  same  thing  from 
different  standpoints.  A  shaking  grate  may  save 
money  if  properly  designed  and  managed,  or  it  may 
waste  coal  and  be  a  bill  of  expense  in  repairs. 

"A  good  shaking  grate  will  save  coal,  increase  the 
capacity  of  the  boiler,  and  will  reduce  the  work  of  the 
fireman  ;  but  to  do  this  it  must  be  properly  designed 
for  the  work  it  has  to  do,  and  put  in  a  properly  propor- 
tioned furnace,  and  it  must  be  carefully  managed.  If 
any  of  these  requirements  are  neglected  it  will  very 
likely  fail  to  meet  the  expectations  of  the  pur- 
chaser. Coal  may  not  be  saved,  and  yet  the  grates 
may  be  satisfactory  if  they  accomplish  what  they  were 
put  in  to  do.  1  know  of  an  instance  in  which  a  firm 
put  in  a  shaking  grate  and  their  fuel  consumption  was 
increased,  yet  they  were  satisfied,  because  they  wanted 
to  be  able  to  burn  more  coal  and  increase  their  capacity. 
In  this  case  the  grate  was  badly  proportioned — the  air 
space  was  very  wide.  In  other  places,  under  other 
conditions,  this  grate  would  have  been  condemned. 

"  In  another  place  a  new  make  of  shaking  grate  was 
put  in  and  an  old  stationary  grate  taken  out.  The  new 
grate  was  to  save  15%.  When  a  test  was  made  a  loss 
of  from  I  to  3%  was  shown.  The  grates  are  still  being 
used  and  are  satisfactory,  in  that  they  increase  the 
capacity  of  the  boiler  and  the  work  of  firing  is  less. 
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"  Against  these  cases  may  be  cited  two  sets  of  shak- 
ing grates  put  in  and  the  furnaces  rebuilt  and  entirely 
altered,  by  which  a  saving  of  11%  was  effected  with  the 
same  coal  (large  egg)  and  a  change  to  pea  coal  showed 
a  saving  in  cost  of  24%.  A  large  percentage  of  this 
should  be  credited  to  the  new  furnaces.  The  old 
furnace  and  ash-pit  was  very  low,  and  had  far  too 
large  a  grate  area.  The  height  of  ash-pit  and  furnace 
was  doubled  and  the  area  reduced  nearly  one-half. 
This  is  an  exceptional  case ;  it  was  not  a  boiler  furnace. 

"  There  are  a  number  of  shaking  grates  in  the  city 
that  are  giving  good  satisfaction  and  have  shown  a 
good  saving.  Where  there  is  only  one  boiler  and  it 
has  ample  capacity,  a  good  stationary  grate  is  the  best 
under  most  conditions,  but  if  a  fireman  has  much  steam 
to  make  and  a  number  of  boilers  to  fire,  a  shaking 
grate  will  be  found  of  advantage. 

"  It  must  not  be  forgotten  that  there  are  shaking 
grates,  and  shaking  and  dumping  grates,  with  all  sorts 
of  combinations  on  both.  The  dumping  feature  is  as  a 
rule  dangerous  to  the  coal  pile,  and  is  often  expensive 
in  repairs  in  the  hands  of  many  firemen.  This  type  of 
grate,  however,  may  be  used  with  advantage  and  econ- 
omy in  large  plants,  or  when  in  charge  of  an  unusually 
careful  fireman. 

"  Under  all  conditions  a  grate  of  any  description,  to 
be  satisfactory,  should  have  the  air  space  properly  pro- 
portioned for  the  particular  fuel  to  be  burned.  If  a 
shaking  grate,  it  should  be  designed  so  that  it  will  not 
be  likely  to  get  out  of  order,  and  that,  if  a  part  is 
broken,  it  can  be  easily  replaced  without  disturbing  the 
entire  grate.  It  should  be  put  in  a  properly  propor- 
tioned furnace.  Lastly,  it  must  be  carefully  managed. 
The  furnace  should  be  proportioned  to  the  grade  of  fuel 
used.  If  all  these  conditions  are  complied  with,  coal 
will  be  saved  and  the  capacity  of  the  boiler  increased, 
and  the  work  of  the  fireman  made  easier. 

"  There  is  not  enough  thought  and  care  used  in 
building  in  a  boiler,  designing  the  furnace  and  selecting 
the  grate.  Nearly  every  furnace  has  some  arrangement 
to  save  coal,  increase  the  capacity  or  reduce  the  work, 
and  yet  where  is  there  to  be  found  a  furnace  that  is  en- 
tirely satisfactory  in  every  respect  ?  Discussions  on 
labor  and  coal  saving  devices  would  bring  out  much 
information  and  would  be  of  benefit  to  us  all." 

Mr.  G.  C.  Mooring,  Toronto,  writes  :  "To  my  mind 
the  main  and  best  feature  of  the  shaking  grate  bar  was 
not  touched  upon  by  the  American  Boiler  Makers'  con- 
vention, (or  at  least  was  not  reported),  and  that  is 
the  possibility  of  being  able  to  clean  the  fire  without 
having  to  open  the  furnace  doors.  If  the  fireman  has 
too  much  steam  he  sometimes  opens  the  furnace  doors 
and  the  steam  drops  very  suddenly.  It  takes  from  two 
to  five  minutes  to  clean  a  fire.  Any  thoughtful  engi- 
neer or  boiler  maker  knows  what  a  great  loss  in  fuel 
this  causes,  not  to  speak  of  the  injury  to  the  boiler. 
Throughout  the  whole  discussion  the  main  point  against 
shaker  bars  is  that  the  fireman  does  too  much  shaking. 
Is  that  the  fault  of  the  bars?  I  have  seen  great  waste 
of  coal  from  the  same  cause  and  from  the  coal  being  too 
fine  for  the  mesh  of  the  bars  as  well  as  from  trying  to 
burn  hard  coal  dust  without  mixing  some  soft  screenings 
with  it,  which  latter  method  cokes  and  prevents  much 
loss.  I  do  not  agree  with  Mr.  Leonard,  who  says  that 
shaker  bars  work  best  with  poor  fuel.  If  Mr.  Leonaad 
would  try  firing  with  the  coal  we  get  sometimes  that 
melts  and  runs  over  the  bars  like  iron — runs  partly 
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through  the  bars  until  the  cold  air  trying  to  get  through 
chills  it  and  it  sticks  there.  Let  him  try  to  shake  under 
these  conditions,  and  he  will  wish  those  shaker  bars  in 
a  still  hotter  place  than  they  are.  Shaker  bars  work 
best  with  good  coal,  either  hard  or  soft.  Ask  loco- 
motive engineers  how  they  would  get  along  these  days 
without  shaker  bars.  I  think  that  the  shaker  bar  has 
an  advantage  over  the  straight  bar  ;  still  I  would  not 
recommend  any  firm  to  change  unless  the  straighf  bars 
were  burnt  out.  I  do  not  recommend  any  particular 
shaker  bar,  but  whatever  the  make,  it  should  have  as 
much  air  space  as  possible." 

Mr.  Geo.  C.  Robb,  Chief  Engineer  of  the  Boiler 
Insurance  and  Inspection  Co.,  Toronto,  writes  : — 

"The  best  method  of  burning  coal  in  a  steam  boiler 
is  still  an  unsettled  question,  and  likely  to  remain  so. 
One  reason  for  this  is,  that  it  seems  to  be  impossible  to 
get  the  best  results  out  of  a  given  quantity  of  coal,  and 
at  the  same  time,  get  the  greatest  amount  of  work  out 
of  the  boiler  in  which  the  coal  is  burned.  To  get  the 
greatest  amount  of  steam  out  of  a  boiler  is  often  a  far 
more  important  matter  for  the  owner  than  to  get  steam 
with  the  least  possible  amount  of  coal.  '  Another  reason 
why  the  question  is  so  difficult  of  settlement  is  that 
there  are  so  many  varieties  of  coal,  each  requiring  to  be 
used  in  some  particular  way  in  order  to  get  best  results. 
The  amount  of  air  which  should  pass  into  the  furnace, 
how  much  of  it  should  go  up  through  the  coal,  and  how 
much  should  enter  above  the  fire,  form  points  of  detail 
upon  which  great  differences  of  opinion  are  found  to 
exist.  It  will  repay  any  one  interested  in  the  subject  to 
make  a  study  of  the  theory  of  combustion  and  then  try 
to  carry  the  theory  into  practice,  and  carefully  note  the 
results, 

"  The  argument  used  by  the  American  Boiler  Manu- 
facturers' Association  seems  to  be  rather  a  poor  one. 
Supposing  it  were  true  that  sometimes  some  unburnt 
coal  did  fall  through  because  the  fireman  shook  the  bars 
too  vigorously  ;  that  is  an  evil  which  can  be  easily 
remedied,  and  it  is  an  evil  of  much  less  magnitude  than 
having  the  furnace  doors  kept  wide  open  while  the 
vigorous  fireman  is  stirring  up  the  fuel  and  the  cold  air 
is  rushing  in,  cooling  off  the  boiler,  and  developing 
rivet  cracks  at  the  seam  over  the  bridge  wall. 

"  Shaking  or  rocking  grates  enable  A  fireman  to  keep 
the  whole  surface  in  better  condition  for  the  proper 
passage  of  air  than  can  be  done  by  stirring  with  slice 
bar  in  the  hand.  The  fire  can  be  shaken  up  without  the 
doors  being  opened,  except  for  the  actual  admission  of 
the  fuel.  Fuel  is  wasted  and  boilers  are  injured  by 
sudden  changes  of  temperature  in  the  furnace,  and  as 
shaking  bars  diminish  the  time  when  the  furnace  doors 
must  be  kept  open,  it  follows  that  they  must  if  properly 
used,  both  save  fuel  and  prevent  injury  to  the  boiler.  It 
is  quite  possible  by  sufficient  shaking  to  dump  the 
whole  fire  into  the  ash  pit,  but  that  would  not  be  a  fair 
way  to  use  them,  and  if  a  fault,  it  should  be  laid  on  the 
fireman  rather  than  on  the  grates. 

"  It  may  be  taken  as  proved,  that  economy  in  fuel  in 
a  steam  boiler  is  promoted  by  burning  the  fuel  at  as 
high  a  temperature  as  possible,  by  keeping  that  high 
temperature  as  uniform  as  possible,  and  by  having  the 
rate  of  combustion  as  regular  as  possible.  Mechanical 
stokers,  rocking  grate  bars  and  other  appliances  help 
a  fireman  to  keep  a  furnace  in  these  conditions  and 
hence,  unless  there  be  other  objections  to  their  use,  it 
would  seem  that  they  should  be  more  used  than  they  are. " 


LONG  BURNING  ARC  LAMPS. 

A  RECENT  innovation  in  arc  lighting  practice  which 
has  already  attracted  considerable  attention  from 
central  station  managers  as  well  as  the  manufac- 
ing  companies  is  the  "  long  burning  arc  lamp."  A 
recognized  objection  to  the  use  of  the  arc  lamp  for 
general  illumination  has  been  the  cost  of  the  carbons 
and  the  daily  expense  involved  in  their  renewal.  An 
additional  drawback  has  been  the  inadaptability  of  the 
existing  arc  lamp  for  candle  powers  lower  than  those 
which  obtain  for  ordinary  street  lighting  service. 

A  very  simple,  and  it  is  claimed  satisfactory  arc  lamp 
with  enclosed  arc  for  "  long  burning"  service  has  been 
placed  upon  the  market  recently  by  the  Canadian  Gen- 
eral Electric  Company.  Among  the  principal  features 
of  value  claimed  for  a  lamp  of  this  type  may  be  noted 
briefly  the  following  :  It  requires  very  little  attention, 
and  therefore  the  expense  of  trimming  is  greatly  re- 
duced ;  it  is  independent  of  other  lamps  on  the  same 
circuit,  and  may  be  cut  in  or  out  without  affecting  them  ; 
it  does  not  cast  deep  shadows  ;  it  is  artistic  in  appear- 
ance and  compact  in  design,  having  a  self  contained  re- 
sistance. 

Two  classes  are  being  made  at  present,  burning  with 
one  trimming  100  hours  and  150  hours  respectively. 
The  former  is  about  37"  and  the  latter  about  46".  Both 
are  made  with  three  different  styles  of  finish  as  follows: 
Plain  back  japan  finish  ;  ornamental  dull  black  ebony 
finish,  and  ornamental  polished  brass  finish. 

The  standard  lamps  are  made  for  5  amperes  and  can 
be  adjusted  to  take  from  /^y^  to  4^  amperes  if  desired. 
Lamps  of  smaller  amperage  can  be  furnished  if  so 
ordered.  Lamps  for  3  to  3^  amperes  are  not  con- 
sidered impracticable,  but  small  carbons  should  be  used. 
All  lamps  are  carefully  adjusted  and  tested  at  110  volts 
before  shipment. 

The  mechanism  is  extremely  simple,  consisting  of  a 
pair  of  magnet  coils,  the  armature  of  which  carries  the 
clutch  and  controls  the  feeding  device,  the  clutch  being 
perfectly  positive,  and  at  the  same  time  feeding  with 
the  utmost  delicacy.  In  order  to  meet  the  varying  con- 
ditions of  line  voltage,  an , adjustment  for  the  voltage  at 
the  arc  is  provided  in  the  resistance  at  the  top  of  the 
lamp.  Changing  this  resistance  varies  only  the  length 
and  potential  of  the  arc  and  not  the  current  strength. 
The  method  of  securing  the  inner  globe  and  lower  car- 
bon is  very  simple  and  effective,  rendering  it  convenient 
for  trimming  and  cleaning.  The  inner  globe  completely 
encloses  the  arc.  This  is  designed  to  increase  the  life 
of  the  carbons,  by  excluding  the  air  and  thereby  pre- 
venting combustion.  The  outer  globe  holder  is  a  new, 
patented,  self-locking  device  which  is  very  convenient 
and  perfectly  secure.  The  globe  is  supported  at  all 
times  from  below  and  when  lowered  for  trimming  the 
top  of  the  globe  is  level  with  the  bottom  of  the  frame, 
rendering  the  lower  carbon  holder  accessible. 

The  use  of  high  grade,  solid  carbons  is  necessary  to 
prevent  undue  coating  of  inner  globe  to  give  satisfac- 
tory service.  As  there  is  more  or  less  variation  in  the 
size  of  carbons,  the  opening  of  the  cap  of  the  inner 
globe  is  .525"  diameter,  and  the  carbons  used  should 
come  within  the  following  limits  :  .520'  max.  diam.  ; 
.505  min.  diam.  The  opening  or  space  between  the  cap 
and  carbon  should  be  only  sufficient  to  allow  the  free 
passage  of  the  carbon  as  it  feeds  downward.  If  air  is 
allowed  to  enter  the  inner  globe  the  life  of  the  carbons 
is  greatly  shortened.    Attention  should  be  given  to 
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polishing  and  cleaning  the  carbon  rod  at  every  trim- 
ming, to  prevent  its  becoming  sticky  from  atmospheric 
conditions.  With  solid  "  electra  "  carbons,  which  have 
been  found  to  give  the  best  results,  a  potential  of  75  to 
80  volts  at  the  arc  is  required. 

When  these  lamps  are  properly  trimmed  w^ith  correct 
lengths  of  carbons,  more  than  the  rated  time  of  burning 
can  be  expected.  They  will  not  need  further  attention 
through  an  entire  run,  and  will  cut  out  properly  when 
the  carbons  are  consumed.  In  most  cases  the  piece 
left  in  the  upper  holder  is  of  correct  length  for  the  lower 
holder  for  the  next  full  run. 

A  further  desideratum  is  a  .lamp  equally  simple  and 
effective  adopted  for  use  on  alternating  circuits.  Such 
a  lamp  is  promised  and  indeed  assured  b}'  experimental 
work  as  a  development  of  the  immediate  future. 


CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month. 

KINGSTON  ASSOCIATION  NO.  ID. 

At  the  last  regular  meeting  of  the  above  association 
the  officers  for  the  ensuing  year  were  installed  as  fol- 
lows :  Past  President,  S.  Donnelly  ;  President,  F.  Sim- 
mons ;  Vice-President,  J.  Tandvin  ;  Treasurer,  C.  Sel- 
by  ;  Secretary,  A.  Macdonald  ;  Doorkeeper,  R.  McDon- 
ald ;  Conductor,  R.  Bajus  ;  Trustees,  John  L.  Orr  and 
S.  Donnelly.  Letters  were  read  from  delegates  to  the 
recent  annual  convention  of  the  C.A.  S.E.,  expressing 
their  appreciation  of  the  hospitality  extended  to  them. 

BROCKVILLE  ASSOCIATION  NO.    1 5. 

Mr.  J.  Aikens,  Recording  Secretary  of  this  associa- 
tion, reports  that  since  the  Kingston  convention  some 
very  interesting  instruction  meetings  have  been  held,  at 
which  there  has  been  a  good  attendance  of  earnest 
workers.  At  these  meetings  the  blackboard  has  been 
in  constant  use  for  purposes  of  illustration.  In  the  un- 
avoidable absence  on  some  occasions  of  the  President, 
Bro.  Franklin,  the  Past  President,  Bro.  Chapman,  gave 
the  members  the  benefit  of  his  assistance  in  solving  the 
problems  under  discussion. 


ONTARIO  ASSOCIATION  STATIONARY 
ENGINEERS. 

Toronto,  Sept.  ii,  1896. 

To  the  Editor  of  the  Electrical  News. 

Sir, — The  following  engineers  have  recently  passed 
their  examinations  :  Third  class — Geo.  H.  Bull,  Rose- 
meath  ;  Chas.  Kemp,  Petrolea  ;  A.  Ritchie,  Orillia  ;  C. 
Labarge,  Hull,  P.  Q. ;  J.  Radmore,  Buckingham,  P.Q. ; 
Fred.  Nagle,  Paris  ;  J.  Carol,  Hamilton  ;  Albert  Mar- 
tin, Toronto  ;  F.  C.  Corrie,  Stratford  ;  D.  Anderson, 
Mt.  Forest  ;  J.  Wilson,  Hamilton  ;  Geo.  E.  Bower, 
Lucknow  ;  Geo.  H.  Cooper,  Oakville.  Second  class — 
D.  H.  Vincent,  Belleville;  B.  Deo,  St.  Thomas;  Thos. 
R.  Seaton,  Toronto.  In  all  twenty  engineers  wrote  for 
examination,  four  of  whom  failed,  either  through  not 
having  had  the  required  experience  or  other  cause. 

Enquiries  are  coming  in  daily  from  all  parts  of  the 
province  concerning  examinations,  which  goes  to  prove 
that  the  feeling  is  growing,  viz.,  that  all  engineers 
should  hold  certificates. 

The  city  council  of  Hamilton  have  decided  that  no 
engineer  shall  be  employed  by  that  corporation  unless 
he  hold  an  Ontario  certificate.    Th'S  is  3.  move  iq  the 


right  direction  and  might  well  be  followed  by  our  city 
council  in  Toronto. 

There  are  about  forty  certificate  holders  who  have 
not  paid  their  renewal  fees  so  far  this  year,  and  I  shall 
be  glad  if  they  will  return  old  certificates,  either  with  or 
without  renewal  fees,  as  the  certificates  are  the  Board's 
property  and  must  be  returned  to  this  office  when  ex- 
pired. 

I  shall  be  glad  to  send  information  regarding  exam- 
inations to  any  engineer  desiring  same  on  receipt  of 
post  card  giving  name  and  address. 

Yours  truly, 

A.  E.  Edkins,  Registrar. 
Office,  88  Caroline  St.,  Toronto. 


BURSTING  STEAM  PIPES. 

The  explosion  of  steam  pipes  has  been  occurring  late- 
ly with  such  frequency  as  leads  one  to  ask,  Why  ?  As 
a  general  thing  a  steam  pipe  is  stronger  for  the  pressure 
it  has  to  carry  than  is  a  steam  boiler,  and  yet  they  ex- 
plode, showing  that  sortie  force  is  at  work  which  pro- 
duces a  weakening  effect  on  the  pipe.  A  long  line  of 
steam  pipe  is  diAicult  to  keep  tight  unless  some  special 
arrangement  is  employed  that  will  allow,  not  only  for 
expansion  and  contractions  but  other  strains  to  which 
the  pipe  is  subjected. 

There  are  few  engines  that  run  so  steadily  but  what 
they  cause  vibration  of  the  steam  pipe  and  in  some 
cases  the  vibration  becomes  so  great  that  it  is  necessary 
to  use  extra  braces  or  stays  to  prevent  its  going  beyond 
limits.  Constant  vibration  of  metal  under  strain  is 
known  to  have  a  tendency  towards  producing  crystali- 
zation,  and  this  is  probably  what  results  in  some  steam 
pipes. 

KEEP  AT  IT. 

If  you  expect  to  conquer 

In  the  battle  of  to-day, 
You  will  have  to  blow  your  trumpet 

In  a  firm  and  steady  way. 
If  you  toot  your  little  whistle 

And  then  lay  aside  the  horn, 
There's  not  a  soul  will  ever  know 

That  such  a  man  was  born. 
The  man  that  owns  his  acres 

Is  the  man  that  plows  all  day  ; 
And  the  man  that  keeps  a  humping- 

Is  the  man  that's  here  to  stray. 
But  the  man  that  advertises 

With  a  sort  of  sudden  jerk, 
Is  the  man  that  blames  the  printer 

Because  it  didn't  work. 
But  the  man  that  g-ets  the  business 

Uses  brainy  printers'  ink, 
Not  a  clatter  and  a  sputter, 

But  an  ad.  that  makes  you  think  ; 
And  he  plans  his  advertisements 

As  he  plans  his  well-bought  stock. 
And  the  future  of  his  business 

Is  as  solid  as  a  rock. 


ERRATUM. 

New  York,  Sept.  22,  1896. 

To  the  Editor  of  the  CANAorAN  Electrical  News. 

Dear  Sir, — I  beg  to  call  attention  to  an  error  (probably  a  mis- 
print) which  appears  in  your  paper  for  September.  In  the  column 
headed  "  Electrical  Items  worth  Remembering,"  there  appears  : 
"The  resistance  of  copper  rises  about  0.21  per  cent,  for  each  de- 
gree centigrade,"  which  should  read  "  0.21°  F." 

Respectfully  yours, 

V.  M.  Benedikt,  E.  E., 

27  Thames  st.,  New  York. 
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DEFINITIONS  OF  ELECTRICAL  TERMS. 

Accumulator. — Storage  or  secondary  battery,  in 
which  electricity  has  been  carried  and  has  been  con- 
verted into  chemical  energy,  being  retransformed  into 
electricity  when  the  battery  is  put  to  use  for  the  purpose 
of  furnishing  energy  or  light. 

Ampere. — The  unit  of  strength  of  the  current  per 
second.  It  represents,  perhaps,  the  volume  of  electrici- 
ty, and  its  value  is  the  quantity  of  the  fluid  which  flows 
per  second  through  one  ohm  of  resistance  when  im- 
pelled by  one  volt  of  electro-motive  force. 

Anode. — The  positive  pole  of  a  battery. 

Arc. — The  space  between  the  points  of  the  carbons 
in  an  electric  light  or  lamp  which  is  bridged  by  the 
current  represented  by  the  flame. 

Armature. — The  revolving  arm  of  an  electric  gen- 
erator. 

Battery. — A  primary  battery  is  one  in  which 
electricity  is  obtained  through  the  decomposition  of 
metals  in  chemical  solutions.  Zinc  and  copper  may  be 
the  metals  and  sulphuric  acid  the  chemical"  Gold, 
silver,  platinum,  iron  or  tin  may  also  be  used  as  the 
metals  and  sal-ammoniac,  bi-chromate  of  potash,  nitric 
acid  and  sulphai.?  of  copper  may  also  be  used  as  the 
chemicals.  The  storage  battery  is  a  cell  of  acidulated 
water,  containing,  for  example,  plates  of  lead.  This 
arrangement  has  an  electric  current  directed  into  it, 
which  it  will  give  back  in  almost  an  equal  quantity 
when  the  energy  is  wanted.  There  are  various  methods 
and  ways  of  making  both  primary  and  secondary  or 
storage  batteries,  but  the  above  are  the  general 
principles  governing  their  construction. 

Brush. — The  copper  string  which  connects  with  the 
commutator  of  a  dynamo  and  gathers  the  electricity  for 
the  conductors. 

Candle. — Our  unit  of  illuminating  power. 

Carbons.—  Rods  of  carbon  are  used  in  arc  lights  for 
first  establishing  the  current,  and  then,  when  with- 
drawn, form  the  arc  over  which  the  electric  flame  leaps. 
They  are  made  of  powdered  coke  by  a  secret  process. 

Cell. — The  vessel  in  which  chemical  action  produces 
electricity. 

Circuit. — The  path  along  which  an  electric  current 
travels. 

Commutator. — The  collector  of  the  electricity  gen- 
erated, and  from  which  the  fluid  is  taken  by  the  brushes. 

Condenser. — An  arrangement  for  collecting  a  large 
quantity  of  electricity  on  a  small  surface. 

Conductivity. — The  comparative  ability  of  a  sub- 
stance to  convey  a  current  of  electricity. 

Conductor. — Conveyors  of  the  electric  current, 
silver  being  the  best,  and  copper  next,  in  conductivity. 

CoRE.^ — The  iron  that  becomes  magnetized  in  an 
electro-magnet.  In  helix,  this  iron  is  of  the  softest 
kind. 

Coulomb. — The  unit  of  dynamic  quantity  represented 
by  one  ampere  of  current. 

Current. — The  flow  of  electricity  along  a  conductor. 
Its  strength  in  amperes  is  found  by  dividing  the  electro- 
motive force  in  volts  by  the  resistance  in  ohms. 


A  WORD  OF  PRAISE. 

Mr.  B.  a.  York,  Secretary  of  Montreal  Association  of  Station- 
ary Engineers,  writes  the  publisher  of  the  Electrical  News  as 
follows  : — "At  our  reg'ular  meeting-  your  paper  received  much 
praise  for  the  way  you  had  so  ably  and  fully  reported  all  that  look 
place  at  our  last  convention,  and  I  will  take  opportunity  to  thank 
you  and  wish  your  paper  every  success." 


THE  ADVANTAGES  OF  VERTICAL  ENGINES. 

The  great  increase  in  the  use  of  power  for  the  gen- 
eration of  electricity  in  large  quantities  has  served  to 
develop  large  stationary  engines,  and  as  such  plants  are 
usually  in  thickly  populated  districts,  where  land  or 
floor  space  is  expensive,  the  vertical  engine  has  received 
the  preference  to  a  great  extent  ;  for  a  given  power  it 
occupies  less  floor  space  than  any  other  type.  For  the 
same  rotative  speed  and  power  the  cost  of  building 
such  engines  is  about  equal,  whether  the  vertical  or 
horizontal  type  is  used,  but,  as  builders  become  used  to 
designing  the  vertical  engine,  I  think  the  first  cost  will 
be  in  favor  of  this  type. 

As  to  accessibility  for  repairs  and  care  in  running, 
there  is  little  to  choose  between  them,  but  with  a 
properly  rigged  overhead  travelling  crane  I  think  the 
matter  of  overhauling  the  vertical  is  the  easier,  whereas 
in  running  it  is  doubtless  more  convenient  to  have 
everything  on  one  level. 

In  the  matter  of  friction  the  vertical  engine,  too,  has 
a  great  advantage,  as  the  packing,  besides  its  appro- 
priate office  of  preventing  steam  leakage  past  the 
piston,  has  only  to  guide  it  also,  whereas  in  the  hori- 
zontal engine  it  must  not  only  support  the  entire  weight 
of  the  piston,  but  also  the  pressure  of  steam,  as  the 
"bull  ring"  generally  fits  the  bottom  half  of  the 
cylinder  steam  tight,  but  allows  the  steam  to  enter  on 
top  as  far  as  the  packing  ring. 

In  the  vertical  design  the  weight  of  the  cross-head 
does  not  increase  the  slide  friction,  which  is  not  the 
case  with  the  horizontal  engine  when  running,  with  the 
crank  passing  the  upper  arc  as  the  piston  goes  toward 
the  shaft  ;  and  when  the  reverse  direction  is  used, 
although  the  slide  is  relieved  of  the  weight  of  the  cross- 
head,  a  worse  trouble  is  introduced,  namely,  the 
slapping  up  and  down  of  the  cross-head  at  each  end  of 
the  stroke. — Charles  H.  Manning  in  Cassier's  for 
October. 


SPECIALIZATION  IN  ENGINEERING. 

The  civil  engineer  of  past  generations,  who  was  sup- 
posed to  command  a  comprehensive  knowledge  of  every 
branch  of  engineering  then  practiced,  from  the  design 
of  a  steam  engine  or  machine  tool  to  that  of  a  bridge  or 
city  drain  system  or  complete  waterworks  plant,  has 
virtually  ceased  to  exist,  and  in  his  stead,  says  a  writer 
in  Cassier's  Magazine,  we  find  the  steain  engineer,  the 
sanitary  engineer,  the  bridge  engineer  and  the  engineer 
of  various  other  subdivisions  of  the  great  field  of 
engineering,  each  an  expert  in  his  particular  line.  It 
has  been  found  iinpossible  for  one  man  to'  combine 
within  himself  the  detail  knowledge  necessary  to  prac- 
tice all  these  branches  with  entire  success.  One  branch 
alone  is  almost  sufficient  to  make  a  life  study,  and  the 
engineering  specialist  of  to-day  finds  himself  busily 
enough  occupied  in  keeping  abreast  of  the  times. 

Messrs.  John  Starr,  Son  &  Co.,  Halifax,  have  just  installed  a  so 
light  plant  for  the  St.  Croix  Paper  Mills  Co.,  of  Hartsvillo,  X.  S. 

F.  Stancliffe,  of  Flat  Lands,  N;  B.,  has  had  a  50  light  plant 
installed  in  his  shingle  mill.  This  plant  was  supplied  and  installed 
by  John  St.Hrr,  Son  &  Co.,  of  Halifax,  N.  S. 

Messrs.  John  Starr,  Son  &  Co.,  Halifax,  have  recently  installed 
a  200  light  plant  for  Kilgour  Shives,  of  Campbellton,  N.  B.  This 
is  used  for  lighting  Mr.  Siiives'  extensive  lumber  mills  and  yards 

The  "  Unique  "  telephones  as  manufactured  by  John  Starr,  Son 
&  Co.,  Halifax,  are  having  a  large  sale.  This  firm  have  recently 
supplied  a  number  of  telephones  and  switchboards  to  Campbell- 
ton  and  Quebec,  both  of  which  orders  were  "repeats"  which 
speaks  well  for  the  "  Unique  "  telephones  which  have  now  been  on 
t  he  market  for  several  years. 
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ADVERTISEMENTS. 

Advertising  rates  sent  promptly  on  application.  Orders  for  advertising  should 
reach  the  office  of  publication  not  later  than  the  2sth  day  of  the  month  immediately 
preceding  date  of  issue.  Changes  in  advertisements  will  be  made  whenever  desired, 
without  cost  to  the  advertiser,  but  to  insure  proper  compliance  with  the  instructions 
of  the  advertiser,  requests  for  change  should  reach  the  office  as  early  as  the  2.nd  day 
of  the  mo;.th. 

S  VBSCRIPTl  ONS. 

The  Electrical  News  will  be  mailed  to  subscribers  in  the  Dominion,  or  the 
Un'ted  States,  post  free,  for  $1.00  per  annum,  50  cents  for  six  months.  The  price  of 
subscription  should  be  remitted  by  currency,  registered  letter,  or  postal  order 
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Subscribers  may  have  the  mailing  address  changed  a^  often  as  desired.  When 
ordering  change,  always  give  the  old  as  well  as  the  new  address. 

The  Publisher  should  be  notified  of  the  failure  of  subscribers  to  receive  their  paper 
promptly  and  regularly. 

EDITOR'S  ANNOUNCEMENTS. 

Correspondence  is  invited  upon  all  topics  legitimately  coming  within  the  scope  of 
^his  journal. 

The  * '  Canadian  Electrical  News ' '  has  been  appointed  the  official  paper 
of  the  Canadian  Electrical  Association. 
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Treasurer,  Peter  McNaugton. 

ST.  LAURENT  BRANCH  NO.  2.-Meets  every  Monday  evening  at  43  Bonse- 
cours  street,  Montreal.  R.  Drouin,  President ;  Alfred  Latoiir,  Secretary,  306  Delisle 
street,  St.  Cunegonde. 

BRANDON,  MAN.,  BRANCH  NO.  i.— Meets  ist  and  3rd  Friday  each  month, 
in  Citv  Hall     A.  R.  Crawford,  President;  Arthur  Fleming,  Secretary.  ' 

HAMILTON  BRANCH  NO.  2.— Meets  1st  and  3rd  Friday  each  month  in 
Maccahee's  Hall.  Wm.  Norris,  President ;  E.  Teeter,  Vice-President ;  jas.  Iron- 
sides, Corresponding  .Secretary. 

STRATFORD  BRANCH  NO.  3.-John  Hoy,  President;  Samuel  H.  Weir, 
Secretary- 

BRANTFORD  BRANCH  NO.  4.— Meets  2nd  and  ith  Friday  each  month. 
J.  B.  Forsyth,  President ;  Jos.  Ogle,  Vice-President ;  T.  Pilgrim,  Continental  Cord- 
age Co. ,  Secretary 


LONDON  BRANCH  NO.  5.— Meets  once  a  month  in  the  Huron  and  Erie  Loan 
Savings  Co. 's  block.  Robert  Simmie,  President;  E.  Kidner,  Vice-President;  Wm. 
Meaden,  Secretary  Treasurer,  533  Richmond  street. 

GUELPH  BRANCH  NO.  6.— Meets  ist  and  3rd  Wednesday  each  month  at 
7.30  p.  m.  H.  Geary,  President ;  Thos.  .'\nderson,  Vice-President ;  H.  Flewelling, 
Rec. -Secretary  ;  P.  Ryan,  Fin. -Secretary  ;  Treasurer,  C.  F.  Jordan. 

OTTAWA  BRANCH  NO.  7.  — Meet  every  second  and  fourth  Saturday  in  each 
month,  in  Borbridge's  hall,  Rideau  streett  ;  Frank  Robert,  President ;  F.  Merrill, 
Secretary,  352  Wellington  street. 

DRESDEN  BRANCH  NO.  8.— Meets  ist  and  Thursday  in  each  month.  Thos 
Steeper,  Secrelarv. 

BERLIN  BRANCH  NO.  9,— Meets  2nd  and  4th  Saturday  e  xh  month  at  8  p.m. 
J.  R.  Utiey,  President ;  G.  Steinmetz,  Vice-President ;  Secretary  and  Treasurer, 
W.  J.  Rhodes,  Berlin,  Ont. 

KINGSTON  BRANCH  NO.  10.— Meets  ist  and  3rd  Tuesday  in  each  month  in 
Fraser  Hall,  King  street,  at  8  p.m.  President,  F.  Simmons;  Vice-President,  J.  W. 
Tandvin  ;  Secretary,  A.  Macdonald. 

WINNIPEG  BRANCH  NO.  11.— Piesident,  G.  M.  Hazlett ;  Rec. -Secretary, 
J.  Sutherland  ;  Financial  Secretary,  A.  B.  Jones. 

KINCARDINE  BRANCH  NO  12.— Meets  every  Tuesday  at  8  o'clock,  in  Mc- 
Kibbon's  block.  President,  Daniel  Bennett;  Vice-President,  Joseph  Lighthall ; 
Secretary,  Percy  C.  Walker,  Waterworks. 

WIARTON  BRANCH  NO.  13.— President,  Wm.  Craddock  ;  Rec.-Secretary, 
Ed.  Dunham 

PETERBOROUGH  BRANCH  NO.  14.— Meets  2nd  and  4th  Wednesday  in 
each  month  W.  L.  Outhwaite,  President ;  W  Forster,  Vice-President ;  A.  E.  Mc- 
Callum,  Secretary. 

BROCKVILLE  BRANCH  NO.  15.— Meets  every  Monday  and  Friday  evening. 
President,  Archibald  Franklin;  Vice-President,  John  Grundy;  Recording  Secre- 
tary, James  Aikins. 

CARLETON  PLACE  BRANCH  NO.  16.— Meets  every  Saturday  evening. 
President,  Jos.  McKay  ;  Secretary,  J.  D.  Armstrong. 


ONTARIO  ASSOCIATION  OF  STATIONARY 
ENGINEERS. 

BOARD  OF  EXAMINERS. 

President,  A.  AMES,  -  -  Brantford,  Ont. 

Vice-President.  F.  G.  MITCHELL  -  London,  Ont. 

Registrar,  A.  E.  EDKINS  -  88  Caroline  St  ,  Toronto. 

Treasurer,  R.  MACKIE,  -  -  28  Napier  St.,  Hamilton. 

Solicitor,  J.  A.  McANDREWS,  -  -  Toronto. 

TORONTO  -A.  E.  Edkins,  A.  M.Wickens,  E.  J.  Phillips,  F.  Donaldson.  J.  Bain. 
HAMILTON— R.  Mackie  T.  Elliott. 
BRANTFORD— A.  Ames,  care  Patterson  &  Sons. 
OTTAWA— Thomas  Wesley.  . 

KINGSTON -J.  Devlin,  (Chief  Engineer  Pen  tentiary),  J.  Campbell. 
LONDON— F.  Mitchell. 
NIAGARA  FALLS— W.  Phillips. 

Information  regarding  examinations  will  be  furnished  on  application  to  any 
member  of  the  Board. 


The  electrical  congress  held  at  Geneva 
The  Geneva  Congress,  in  August,  was  poorly  attended.  Not- 
withstanding that  representatives  were 
not  present  from  many  of  the  leading  scientific  societies 
of  the  world,  including  the  British  and  American 
Institutes  of  Electrical  Engineers,  the  Congress  felt  no 
hesitation  in  rejecting  the  magnetic  units  sanctioned  by 
the  American  Institute,  and  adopting  a  system  of  photo- 
metric units. 


At  a  convention  of  street  lighting 
Some  Results  of  Mum-         •  1    1    1  j  .1       ,  -kt       t  t 

cipai  Lighting.     officials  held  recently  at  New  Haven,  a 

bad  showing  was  made  on  behalf  of 
municipal  control  of  electric  lighting  plants.  The  state- 
ment was  made  that  Wabash,  Ind.,  purchased  a  plant 
for  $18,000  and  sold  it  for  $30  ;  Xenia,  O.,  paid  $35,- 
000  for  a  plant  and  ten  years  later  sold  it  for  $10,000  ; 
Moline,  111.,  bought  a  plant  at  $15,000  and  four  years 
after  sold  it  for  $8,000  ;  Michigan  City  bought  a  $10,- 
000  plant  and  sold  it  for  $2,500. 


The  agreement  entered  into  five  years 
snua«on°°^  ago  between  the  Bell  Telephone  Com- 
pany and  the  City  Council  of  Toronto, 
is  about  to  expire.  Under  this  agreement  five  per 
cent,  of  the  receipts  of  the  Toronto  exchange  were 
to  be  paid  into  the  city  exchequer  and  the  yearly  rental 
was  decreased  from  $50  to  $45  per  instrument  for  com- 
mercial use.  The  Telephone  Company  have  notified 
the  Council  that  they  will  decline  to  renew  the  agree- 
ment, and  it  is  said  to  be  their  intention  to  increase  the 
rental  of  their  instruments  when  the  period  of  the  pres- 
ent arrangement  shall  terminate.  The  Council  have 
invited  tenders  for  the  franchise,  but  are  understood  to 
have  had  no  off"ers.  Representatives  of  the  Strowger 
automatic  telephone  have,  however,  set  up  several  of 
their  instruments  in  the  business  part  of  the  city  with 
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the  purpose  of  demonstrating-  their  utility.  Appearances 
would  seem  to  indicate  that  the  Bell  Telephone  Co.  are 
likely  to  remain  in  control  of  the  situation  in  Toronto 
unless  dislodged  by  the  less  expensive  method  which 
Prof.  Bell  is  reported  to  have  discovered  of  transmitting 
messages  by  means  of  a  ray  of  light. 


Messrs.  A.  M.  Wickens,  A.  E.  Edkins, 
Those  Alleged         ^  j         p        j^^^^  ^ 
Purtraits.  '  •'  ■' 

been  among  the  most  intelligent  and 

hard-working  promoters  of  the  prosperity  of  the  Cana- 
dian Association  of  Stationary  Engineers.  Presumably 
in  recognition  ot  their  self-sacrificing  efforts,  they  find 
themselves  depicted  in  the  columns  of  the  Canadian 
Engineer  as  "the  villains  in  the  play,"  or  as  a  couple 
of  cracksmen  who  have  just  finished  a  term  in  the  strong 
institution  at  Kingston  and  are  on  the  look-out  for 
another  job. 


In  the  case  of  the  recent  explosion  of  a 
The  Feed  water  of  ^  jj^^         England,  the 

Water  Tube  Boilers.  ^  ' 

Board  of  Trade  stated  the  cause  to 

have  been  the  closing  of  the  down-take  tubes  by  cal- 
careous deposit.  The  stoppage  of  the  circulation  due 
to  this  deposit  caused  undue  expansion  of  the  horizontal 
tubes  and  placed  such  a  severe  strain  on  front  and  rear 
cast  iron  headers,  as  caused  their  fracture.  Forged 
steel  is  now  being  substituted  for  cast  iron  in  headers 
in  some  boilers  of  this  description.  Notwithstanding, 
there  would  still  appear  to  be  an  element  of  danger 
where  pure  feed  water  cannot  be  obtained. 


The  universal  demand  for  cheapness 
Three-Cent  Fares,  has  led  to  an  agitation  for  a  reduction 
of  the  street  car  fare  to  three  cents. 
Mr.  H.  A.  Everett,  formerly  of  Toronto,  now  the  prin- 
cipal owner  of  the  new  electric  street  railway  at  Detroit, 
Mich.,  was  one  ot  the  few  men  in  the  business  who 
believed  that  it  would  be  to  the  advantage  ot  the  com- 
panies to  offer  a  three-cent  fare.  He  reduced  the  fare 
accordingly,  but  the  results  have  not  justified  the 
wisdom  of  the  step,  and  a  return  has  been  made  to  the 
former  price.  Especially  in  view  of  the  serious  inroads 
which  the  increasing  use  of  the  bicycle  is  making  in  the 
business  of  city  roads,  any  reduction  in  the  present 
fares  is  out  of  the  question. 


guaranteed  against  ruinous  accidents  ought  to  pay  both 
the  owners  and  the  guarantors.  Besides  which,  a 
company  of  experts  who  make  it  their  business  to  keep 
plants  in  efficient  working  order  will  be  a  great  boon  to 
those  whose  .'icquaintance  with  electrical  matters  is 
limited. 


We  are  constantly  being  astonished  by 
Electricity  in  Photo-  i^-^i  i  ,  , 

graphy  '■"^  multitude  and  variety  of  the  pur- 

poses to  which  electricity  is  being 
adapted.  One  of  the  latest  and  most  wonderful  is  to 
be  seen  in  connection  with  the  cinematograph  now  on 
exhibition  in  Toronto.  By  means  of  this  instrument, 
which  is  the  production  of  a  French  inventor  named 
Lemaire,  pictures  in  which  the  activities  of  living 
creatures  and  of  nature  are  reproduced  with  the  utmost 
fidelity,  are  thrown  upon  the  canvass.  Electricity  has 
made  it  possible  to  take  a  series  of  photographs  of 
objects  in  motion  with  such  lightning-like  rapidity,  that 
when  the  photographs  are  placed  side  by  side  together 
and  passed  through  the  cinematograph,  there  is  pre- 
sented to  view  a  reproduction  of  the  whole  scene  as  it 
appeared  to  the  eye  of  the  original  beholder. 


Insurance  Against  ^His  is  the  day  of  electrical  enterprise. 
Accident  to  Eiec-  Every  day  new  concerns  are  started, 
tricai  Machinery. '  j^gw  machinery  introduced,  new  meth- 
ods invented  ;  machinery  and  apparatus  are  being  con- 
tinually improved  and  cheapened,  and  the  man  who 
neglects  to  read  neglects  his  own  interests.  Enter- 
prises are  being  organized  in  every  direction,  which 
have  for  their  object  the  lowering  of  prices  of  supplies, 
machines,  etc.,  and  among  the  latest  that  we  have 
heard  of  is  one  for  the  insuring  of  electrical  machinery 
against  loss  by  accident,  and  against  repairs.  This 
seems  to  be  a  most  valuable  business,  for  electrical  men 
cannot  tell  when  their  engines,  or  armatures,  trans- 
formers, or  motors  may  break  down  and  require  expert 
attention.  The  fact  is  that  there  is  a  most  unsatisfac- 
tory amount  of  old  and  out  of  date  apparatus  being 
operated  in  central  stations,  the  repairs  on  which  must 
amount  annually  to  a  considerable  sum,  and  any 
arrangement  which  will   permit  of  the  owners  being 


The  American  Boiler  Manufacturers' 
Shaking  Furnace     a         •  ^ 

Grates  Association,  at  its  recent  convention, 

discussed  at  some  length  the  relative 

advantages  and  disadvantages  of  shaking  grates.  The 

conclusion  arrived  at  was,  that  owing  to  the  disposition 

of   firemen  to  do  too  much  shaking,  an  unduly  large 

percentage  of  coal  is  dropped  through  the  grate  into  the 

ash-pit.    This  would  appear  to  be  the  fault  of  the  fireman 

rather  than  of  the  grate.     There  are  a  great  many 

costly  fuel-saving  devices  on  the  market  at  the  present 

day,  for  most  of  which  large  claims  are  made.     It  is 

highly  desirable    that  those  who  have  had  practical 

experience  in  the  use  of  any  of  these  devices,  should 

make  known  for  the  general  welfare  of  owners  and 

operators  of  steam  plants,  how  far  these  claims  are 

capable  of  being  realized.    We  would  take  it  as  a  favor 

if  any  of  our  readers  who  have  had  experience  with 

shaking  grates  and  suchlike  modern  devices,  would 

write  us  their  opinion  of  them. 


A  CLASS  of  steam  plant  is  now  forcing 
steam  Turbines.     itself  on   the  notice  of  the  electrical 

operating  interest  that  presents  many 
most  interesting  points  and  is  well  worthy  of  careful 
investigation.  We  allude  to  the  machines  known  as 
"steam  turbines."  There  are  two  of  these  that  are 
well,  and  we  may  say  favorably  known  to  those  who 
keep  a  place  on  the  advance  guard  of  electrical  pro- 
gress. The  first  is  the  Parsons,  and  the  second  the 
DeLaval  steam  turbine.  In  both  the  principle  is  to 
take  advantage  of  the  tremendous  impact  force  of  steam 
escaping  (under  pressure)  from  the  boiler,  to  turn  what 
may  be  termed  a  wheel  with  little  discs  or  fans  placed 
on  its  periphery.  In  this  aspect,  steam  turbines  are 
analogous  to  the  Pelton  and  other  impact  turbines  that 
rely  for  their  turning  moment  more  on  impact  than  on 
static  pressure.  The  tests  on  these  turbines  shew  a 
very  high  degree  of  efficiency,  the  comparison  being 
somewhat  as  follows  :  A  single  cylinder  non-cohdensing 
high  pressure  engine  will  require  about  30  lbs.  of  steam 
to  maintain  a  horse  power.  A  compound  (two  expan- 
sion) engine  of  superior  make  will  require  about  21  lbs. 
condensing  ;  but  some  most  extensive  and  apparently 
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competent  tests  on  a  DeLaval  steam  turbine  give  a 
consumption  of  a  Httle  over  18  lbs.  per  horse  power, 
vi^hich  is  'an  uncommonly  good  showing,  and  one  worthy 
of  attracting  the  attention  of  the' electi  ical  profession. 
These  machines  revolve  at  a  very  high  rate,  and  of 
course  require  most  careful  construction.  Hitherto 
they  have  been  connected  to  special  dynamos  through 
gearing,  but  in  the  near  future,  no  doubt,  they  will  be 
equally  well  adapted  to  belt  connections.  We  strongly 
advise  all  electrical  men  to  watch  their  development. 


The  city  of  Montreal  has  announced 
Montreal  vs.  Toronto,  its  purpose  to  hold  an.  International 

Exhibition  in  1897  or  the  year  following. 
Toronto  also  gives  notice  of  its  intention  to  hold  a  Do- 
minion Exhibition  next  year.  Toronto  claims  it  was 
first  in  the  field,  and  says  it  doesn't  want  to  undertake 
an  International  Exhibition,  and  asks  Montreal  to  defer 
the  larger  enterprise  for  a  year  or  two.  Montreal  replies 
that  the  holding  of  a  Dominion  Exhibition  in  Toronto 
next  year  would  seriously  impair  the  chances  of  an 
International  Exhibition  a  year  or  two  later.  Both 
cities  have  applied  to  the  Dominion  and  Provincial 
governments  for  aid.  Both  have  admitted  that  without 
such  aid  they  cannot  hope  to  make  their  scheme  a  suc- 
cess. Therefore,  the  decision  as  to  which  of  the  enter- 
prises shall  go  forward  at  the  present  time  would  appear 
to  rest  with  the  government,  unless,  as  we  trust  will 
be  the  case,  a  satisfactory  arrangement  can  be  reached 
between  the  representatives  of  the  two  cities. 


In  his  valuable  paper  on  "Some  Cen- 

Efficiency  of  Trans-  ^^.^j  s^^tion  Economies  "  presented  to 
formers. 

the  Canadian  Electrical  Association, 
Mr.  P.  G.  Gossler  makes  a  very  conclusive  showing  as 
to  the  amount  of  saving  which  it  is  possible  to  effect  by 
substituting  for  old-style  transformers  modern  high 
efficiency  apparatus.  He  instances  a  case  in  which  the 
saving  thus  effected  was  sufficient  to  pay  the  cost  of  the 
new  transformers  within  a  period  of  less  than  three 
years.  Mr.  Gossler  is  authority  for  the  statement  that 
the  efficiency  of  transformers  varies  from  50  to  100  per 
cent.  If  this  statement  be  correct,  and  we  judge  it  to 
be  so,  then  there  is  need  of  the  exercise  of  greater 
knowledge  and  skill  on  the  part  of  some  of  the  manu- 
facturers of  transformers  in  order  that  their  production 
may  be  brought  nearer  up  to  the  standard  of  machines 
of  the  highest  efficiency.  In  other  classes  of  electrical 
apparatus  such  a  wide  variation  in  efficiency  does  not 
exist,  nor  should  it  be  allowed  to  continue  in  an  instru- 
ment with  functions  so  important  as  those  of  the  trans- 
former. 

We  have  had  the  advantage  of  seeing 
Specifications.     the  specifications  on  which  a  number 

of  electric  lighting  plants  have  recently 
been  purchased,  and  have  been  struck  by  their  laxity, 
and  generally  vague  nature.  In  many  cases — in  most 
of  them,  in  fact — it  seemed  as  though  special  stress  was 
laid  on  comparatively  unimportant  matters,  whereas 
those  points  on  which  should  really  depend  the  selection 
of  machinery  were  either  not  alluded  to  at  all,  or  re- 
ceived only  the  most  cursory  notice.  We  have  particu- 
larly in  mind  an  arc  plant  specification  which  called  for 
"a  plant  of  50  light  nominal  2000  c.  p.  capacity  with 
lamps,  etc.,"  and  then  it  went  on  to  state  that  the 
candle  power  would  be  tested,  and  must  be  as  specified. 


Now,  in  the  first  place,  what  is  the  actual  candle  pftwer 
of  a  nominal  2000  c.  p.  lamp  ?  and  is  that  actual  candle 
power  to  be  tested  in  the  horizontal  plane,  or  in  any 
other  plane  making  an  angle  with  the  horizontal  ? 
There  was  no  efficiency  requirements — no  maximum 
temperature  limit  and  the  only  really  onerous  condition 
was  that  the  plant  would  have  to  operate  to  the  satis- 
faction of  the  engineer,  who,  by  the  way,  knew  just 
enough  about  electrical  apparatus  to  carbon  the  lamps. 
In  another  case  a  60  k.  w.  alternator  was  called  for. 
There  was  no  specification  as  to  voltage,  maximum  line 
loss,  temperature  limits,  efficiencies,  or  any  important 
feature  of  a  machine,  but  it  was  clearly  stated  that  the 
machine  would  be  required  to  carry  its  full  rated  load 
for  24  consecutive  hours,  without  undue  heating  (sic)  in 
any  part.  What  is  "undue  heating"?  May  the  limit 
be  placed  at  200"  F  or  50°  F,  or  where — and  who  is  to 
fix  it?  Furthermore,  what  man  in  his  senses  is  going 
to  run  a  machine,  in  a  small  town,  for  24  hours,  in 
ordinary  practice  ?  If  the  machine  is  ever  required  to 
carry  its  full  load  for  more  than  four  hours  at  a  time, 
that  is  all  that  it  would  ever  be  called  on  to  do.  And 
yet  this  same  specification  that  left  the  alternator  and 
transformer  to  the  mercy  ©f  the  contractors  in  every  im- 
portant  point,  imposed  the  most  rigorous  and  minute 
conditions  as  to  how  the  poles  were  to  be  placed — their 
size,  and  how  many  times  they  were  to  be  painted,  and 
the  exact  color,  finishing  up  consistently  by  neglecting 
to  say  how  many  were  required.  Is  this  the  way  to 
buy  machinery  ?  Persons  who  throw  themselves  on  the 
mercy  of  contractors  by  making  specifications  of  the 
above  description  are  laying  themselves  open  to  all 
kinds  of  deception  and  trickery,  and  only  deserve  to 
be  taken  in.  The  electrical  market  is  full  of  machinery, 
good  and  bad  and  medium,  and  of  course  a  purchaser  is 
entitled  to  choose  which  he  prefers,  but  carelessly  or 
ignorantly  prepared  specifications  impose  rigorous  con- 
ditions only  on  those  manufacturing  companies  that 
will  not  condescend  to  sell  poor  apparatus,  and  leave 
every  loop-hole  of  escape  to  those  second-rate  concerns 
that  trade  upon  the  inexperience  of  a  credulous  and 
penurious  public. 


EXPANSION  OF  BOILERS. 

In  a  communication  upon  the  above  subject  presented 
before  the  American  Boiler  Manufacturers'  Association, 
by  Mr.  Fred  Leonard,  of  London,  Ont. ,  the  author  said 
that  during  the  last  year  an  opportunity  was  offered  to 
measure  carefully  the  expansion  of  a  stationary  boiler 
bricked  in  and  a  small  locomotive  boiler  mounted  on 
skids,  and  it  would  appear  that  the  expansion  amounts 
to  very  little.  The  stationery  boiler  was  60  inches  in 
diameter,  12  feet  long,  and  stood  three  days,  being 
cleaned  and  washed  out.  On  the  fourth  day  it  was 
steamed  up  with  a  working  pressure  of  90  pounds,  and 
a  difference  only  of  ^  of  an  inch  could  be  seen  in  length 
when  standing  cooled  off  and  steam  on.  The  locomo- 
tive boiler  was  34  inches  in  diameter,  12  feet  9  inches 
long  and  carried  95  pounds  steam,  measured  only 
inch  less  after  having  the  water  drawn  off  and  standing 
24  hours.  From  this  it  would  appear  that  the  plates 
and  rollers  under  the  brackets  are  unnecessary,  as 
inch  expansion  in  1 2  feet  amounts  to  practically  nothing. 

By  request  Mr.  Leonard  explained  that  the  measure- 
ments were  made  on  the  return  tubular  boiler  by  means 
of  a  rod  with  a  hook  on  the  end  which  should  be  shoved 
through  the  tubes  to  the  back  connection. 
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PEMBROKE  ELECTRIC  llM^T  COMPANY. 

The  composition  of  ijh^  Pembroi<e  Electric  L'lghl 
Company  is  as  foMdWs  :  President,   Hon.   P,  White 
Vice-President,  A>  Foster  ;   Directors,  Geo.  Smil?h  and 
Alex.  Miller. 

The  building-  is  an  L  shaiped  striJctwe,  52  x  40  feet, 
in  which  the  plant  is  ■sfttiat^cJ,  '^lih'fe  boiler  room  being 
situated  in  the  smaJter  !pairt.  The  building- is  of  brick, 
with  a  steep  roof,  .'and  'is '-situated  on  the  banks  of  the 
Madawaska  riveii:,   convenient  for  condensing  purposes. 


Mr,  J.  A.  Thibodeau. 

Manager  Pembroke  Electric  Light  Company. 

The  C.  P.  R.  track  passes  within  a  few  feet  of  it,  and 
coal  is  easily  handled. 

In  the  dynamo  room  two  Wheelock  cut-off  conden- 
sing engines  ope^rat:^  the  machinery  ;  one  of  them  is  a 
tandem  comp<eK!iftd  of  no  h.  p.,  the  other  of  128  h 
These  en.^iift'^s  are  belted  to  40  feet  of 
4  in.  .'sfeaf't'itig,  from  which  is  run  a- Royal 
altipjrn^tor  of  1000  lights,  two  Edison 
tthi<fei<i-wire  system  generators  and  two 
-^5  light  Western  arcs,  all  of  modern  de- 
sign. The  switch  board  is  lixiSfeet, 
and  is  fully  equipped  with  all  necessary 
instruments.  On  tire  shafting  are  two 
Goldie  &  McCulloch  clutch  couplings, 
which  permit  the  engines  to  run  separ- 
ately 'Or  together. 

The  boiler  room  is  22  x  30  feet,  and 
icontains  two  Goldie  &  McCulloch  boilers 
♦of  100  and  70  h.  p.  respectively,  fired  by 
wood.  Two  Northey  condensers  in  the 
dynamo  room  supply  them  through  two 
Austin  heaters. 

The  company  was  organized  in  1889,  and 
ttihree  years  ago  erected  the  building,  an 
ilJ-ustration  of  which  appears  on  this  page. 

Mr,  Thibodeau,  the  manager,  whose 
portirait  appears  herewith,  is  a  shrewd 
business  man  and  is  connected  with  many 
other  enterprises  in  the  town.  I 

The  plant  is  in  charge  of  Mr.  A.  Cone,  electrician, 
and  Mr.  Thos.  Mackie,  engineer. 


BY  THE  WAY. 

A  NOVEL  cause  of  dispute  has  arisen  between  the  City 
Council  of  Toronto  and  the  Toronto  Railway  Company 
Under  its  agreement  the  Company  pay  mileage  fees  to 
the  city  on  the  pavement  between  their  tracks,  "the 
point  in  dispute  is  whether  curves  and  intersections 
should  be  included  in  the  mileagfg  paVertlehts.  The  city 
argues  yes,  and  the  Goilrtpany,  rto.  The  latter  quote  the 
opinion  of  Mr-.  W.  T.  jennings,  late  City  Engineer, 
who  drafted  the  ehglneering  clauses  of  the  agreement, 

support  of  their  contention.  If  the  curves  and  inter- 
^sectiohs  are  to  be  counted  in,  the  Company  will  be  re- 
quired to  pay  $4,000  per  year  additional  mileage. 

X     X     X  X 

The  city  of  Detroit  rejected  the  offer  of  the  Detroit 
Electric  Light  &  Power  Co.,  to  furnish  light  at  $102.20 
per  lamp  per  year,  and  went  into  the  business  as  a 
municipal  enterprise.  The  sum  of  $630,141.92  was 
invested  in  the  plant.  A  report  of  the  first  nine  months' 
operation.s  has  just  been  published,  by  which  it  is  shown 
that  it  has  cost  the  city  $68.52  per  lamp,  exclusive  of 
any  allowance  for  depreciation,  interest  on  investment, 
watei-^  'rertt  and  insurance.  If  these  items  are  taken 
•ilito  account,  as  they  certainly  ought  to  be,  and  count- 
ing in  also  the  amount  which  would  have  been  received 
in  taxes  from  a  private  lighting  company,  the  actual 
cost  per  lamp  is  shown  to  he  upwards  of  $130  per  year, 
or  more  than  $25  per  lamp  per  year  in  excess  of  what  a 
private  concern  offered  to  supply  the  light  for. 

X     X     X  X 

The  State  of  Ohio,  following  in  the  wake  of  New 
York  state,  has  recently  placed  upon  its  statute  books  a 
law  which  makes  electricity  the  instrument  by  which  in 
futufe  the  death  penalty  is  to  be  inflicted.     The  prison 


Pembrokf.  Electric  Light  Company — Dvn.vmo  .\\n  Engixk  Room 


The  Hull  and  Ayhner  Electric  Railway  Co.  have  purchased  a 
park  a  mile  and  a  half  further  up  Deschene  Lake  than  the  present 
park  at  Aylmer.  The  park  has  a  frontage  of  nearly  half  a  mile 
on  the  lake.  It  is  said  to  be  the  intention  of  the  company  to 
double  track  the  road  from  Hull,  and  to  purchase  another  loco- 
motive and  ten  40-foot  trailers  for  handling  excursion  parties.  A 
Ruggle's  rotary  snow  plough  hjis  also  been  prdered. 


r 


official  whose  duty  it  was  to  purchase  the  required 
electrical  apparatus  for  this  purpose  is  said  to  have 
made  the  round  of  the  electrical  supply  companies  in 
Chicago  and  found  that  not  one  of  theni  was  willing  to 
sell  a  dynamo  to  generate  current  to  stop  the  current  of 
human  life.  He  had  previously  visited  New  York  with 
the  sarne  result.  The  New  York  State  authorities  are 
said  to  have  met  with  the  same  difficulty,  and  were 
finally  obliged  to  buy  their  apparatus  through  a  second 
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party.  The  above  circumstance  would  appear  to  indi- 
cate that  there  is  not  yet  a  complete  divorce  between 
business  and  sentiment.  The  electrical  fraternity  have, 
no  doubt,  also  felt  it  to  be  their  duty  not  to  assist  to 
accentuate  the  idea  which  the  daily  press  had  succeeded 
in  instilling  into  the  minds  of  the  people  that  the  use  of 
electricity  was  attended  with  the  greatest  possible 
danger  to  property  and  life. 


THE  ^'NIAGARA"  INJECTOR. 

Below  is  a  sectional  cut  of  the  "Niagara  Injector" 
an  injector  which  is  rapidly-  becoming  popular  among 
steam  users.  This  boiler  feeder  is  manufactured  in  St. 
John,  N.  B.,  by  W.  H.  Stirling.  The  machine  has 
only  been  on  the  market  one  year  and  is  now  in  actual 
use  in  most  of  the  cities  and  towns  throughout  Canada. 


OVERFLOW 


The  Niagara  Injector. 

The  machine  is  complete  in  itself  requiring  no  valves 
as  will  be  seen  by  the  cut. 

It  can  be  throttled  by  means  of  valve  No.  i  on 
suction  side,  so  as  to  supply  from  full  capacity  down  to 
required  quantity,  thus  reducing  the  quantity  of  steam 
used,  and  delivering  the  water  90°  hotter.  The  manu- 
facturer states  that  this  feature  will  save  the  price  of  the 
injector  many  times  over  in  fuel  alone,  and  that  this  fact 
has  been  demonstrated  beyond  doubt  by  the  "Niagara" 
Injector  being  connected  where  other  machines  have 
been  taken  off. 

Mr.  Stirling  has  shipped  these  injectors  to  nearly 
every  western  city  in  Canada  as  far  west  as  British 
Columbia. 

The  "Niagara"  Injector  is  sold  in  Montreal  by 
Samuel  Fisher,  57  Sulpice  street,  and  other  dealers. 


SPEED  OF  PULLEYS. 

The  diameter  of  the  driven  being  given,  to  find  its 
number  of  revolutions  :  Rule — Multiply  the  diameter 
of  the  driver  by  its  number  of  revolutions,  and  divide  the 
product  by  the  diameter  of  the  driven  ;  the  quotient  will 
be  the  number  of  revolutions  of  the  driven. 

Ex. — 24in.  diameter  of  driver  x  150,  number  of  revo- 
lutions =  3,600     1  An.  diameter  of  driven  =  300. 

The  diameter  and  revolutions  of  the  driver  being 
given,  to  find  the  diameter  of  the  driven,  that  shall 
make  any  given  number  of  revolutions  in  the  same 
time  :  Rule — Multiply  the  diameter  of  the  driver  by 
its  number  of  revolutions,  and  divide  the  product  by  the 
number  of  required  revolutions  of  the  driven  ;  the 
quotient  will  be  its  diameter. 


Ex. — Diameter  of  driver  (as  before)  24in.  x  revolu- 
tions 150=3,600.  Number  of  revolutions  of  driven 
required  =  300.     Then  3,600  H- 300  =  1 2in. 

The  rules  following  are  but  changes  of  the  same,  and 
will  be  readily  understood  from  the  foregoing  examples. 

To  ascertain  the  size  of  the  driver  :  Rule — Multiply 
the  diameter  of  the  driver  by  the  number  of  revolutions 
you  wish  to  make,  and  divide  the  product  by  the  re- 
quired revolutions  of  the  driver  ;  the  quotient  will  be 
the  size  of  the  driver. 

To  ascertain  the  size  of  pulleys  for  given  speed  ; 
Rule — Multiply  all  the  diameters  of  the  drivers  together 
and  all  the  diameters  of  the  driven  together  ;  divide  the 
drivers  by  the  driven  ;  the  answer  multiply  by  the 
known  revolutions  of  main  shaft. 


THE  NEW  KAY  MOTOR. 

This  motor  was  designed  to  meet  the  increasing 
demand  for  small  power,  and  they  are  made  in  sizes 
from  ^2  h.p.  up  to  10  h.p.,  the  object  being  to  produce 
an  efficient,  durable  and  cheap  machine.  There  is  only 
one  joint  in  the  magnetic  field,  therefore  the  loss  in  the 
magnetic  circuit  is  scarcely  perceptible.  The  bearings 
are  self  aligning  and  self  oiling,  having  a  metal  ring  at 
each  end  to  carry  the  oil  on  to  the  shaft  from  the  collar 
below.  These  bearings  are  made  of  the  best  phosphor 
bronze  that  can  be  had,  in  fact  all  the  material  used  in 
the  construction  of  the  machines  is  of  the  best  and  the 
the  workmanship  unsurpassed. 

These  machines  have  been  tested  in  different  places 
by  expert  electricians  and  they  claim  that  they  are  as 
high  in  efficiency  as  any  others  they  have  tested  and 
higher  than  a  good  many.  The  simplicity  of  their  con- 
struction enables  the  firm  to  put  them  on  the  market  at 
a  very  reasonable  price.  Every  machine  that  is  turned 
out  is  tested  up  to  its  full  capacity  and  guaranteed 
against  all  electrical  and  mechanical  defects  for  two 
years  from  the  time  they  are  started.  The  demand  for 
these  machines  is  so  great  that  the  company's  factory 
is  taxed  to  its  utmost. 

In  the  last  few  years  electricity  as  a  motive  power  has 


The  New  Kay  Motor. 

come  so  rapidly  to  the  front  that  there  is  scarcely  a 
village  or  factory  where  it  is  not  employed  extensively 
for  lighting  and  power  purposes.  The  Kay  Electrical 
Mfg.  Co.  being  among  the  pioneers  in  this  line,  Jiave 
endeavoured  to  keep  pace  with  the  most  advanced  im- 
provements and  there  is  hardly  a  village,  city  or  town 
from  Quebec  to  Vancouver  where  there  is  not  more  or 
less  of  their  machinery  in  operation.  In  the  city  of 
Toronto  there  are  more  than  three  hundred  of  their 
machines  in  use;  in  Hamilton  nine-tenths  of  the  electric 
power  is  used  through  Kay  motors.  Guelph,  Brantford, 
St.  Catharines  and  Montreal  are  all  extensive  users  of 
these  machines. 
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TRANSFORMERS. 

Hy  G.  W.  F. 
(Concluded  from  Sei^tember  Number.) 

A  C  OMPARISON  of  tests  made  on  a  number  of  transformers  shows 
that  between  the  best  and  the  worst  there  was  the  difference  of 
about  100  watts  per  hour  in  the  amount  of  energ-y  consumed  in  the 
above  friction — which  is  called  hysteresis.  Reducing  this  to  a 
question  of  coal  consumed,  the  better  transformer  consumed  on  no 
load  more  than  one  ton  less  than  the  other.  This  meant  a  saving 
of  about  $3.50  per  year  per  transformer,  by  using  the  better  and 
more  expensive  one.  This  saving  capitalized  shows  that  tne 
better  transformer  was  worth  at  least  $100  more  than  the  other  in 
point  of  hysteresis  saving  alone,  not  considering  losses  to  be  in- 
vestigated later. 

A  second  source  of  wasted  energy  is  the  generation,  within  the 
core  itself,  of  Eddy  currents  which  heat  up  the  iron,  and  so  con- 
sume power.  It  will  be  evident  from  an  inspection  of  the  diagram 
6  that  the  passage  of  a  current  through  the  primary  wire  P  will 
set  up  currents,  not  only  in  the  secondary  wire  S,  but  also  in  the 
bar  A,  which  is  actually  a  conductor  placed  in  a  varying  field. 
These  currents  will  circulate  through  the  bar  in  directions  at  right 
angles  to  its  length,  and  any  means  of  checking  them  or  reducing 
them  will  be  an  advantage  as  tending  to  reduce  the  losses.  A 
current  is  stopped  by  breaking  a  circuit,  and  this  method  is  em- 
ployed in  the  construction  of  transformer  cores,  which  are  built  up 
of  thin  sheets  of  iron  placed  side  by  side  with  some  form  of  insula- 
tion between  them.  Thus,  instead  of  the  bar  being  solid,  and  so 
constituting  a  metallic  circuit  for  Eddy  currents,  it  may  be  repre- 
sented by  the  accompanying  diagram  No.  8,  which  shows  it  made 


of  sheets  separated  by  other  sheets  of  insulation.  The  direction 
of  the  Eddy  currents  would  be  across  the  length,  as  indicated  by 
the  arrows  ;  but  they  are  evidently  checked  by  the  insulation,  and 
so  cannot  flow  in  such  great  strength.  The  insulation  does  not 
interfere  with  the  flow  of  the  line  of  magnetic  force,  whose  direc- 
tion is  along  the  bar.  "  It  is  impossible  to  quite  check  or  do  away 
with  Eddy  currents  altogether,  because  just  as  long  as  iron  is  sub- 
jected to  a  varying  field,  it  must  necessarily  have  currents  set  up 
in  it.  We  can  only  minimize  the  evil  b)'  efficient  design  and  con- 
struction. Lest  it  might  be  thought  that  these  losses — from 
hysteresis  and  Eddy  currents — are  too  insignificant  to  really  take 
any  account  of,  it  may  be  here  stated  that  results  of  a  series  of 
most  carefully  conducted  tests,  by  persons  whose  competence  was 
quite  beyond  question,  showed  that  with  transformers  of  superior 
make,  the  losses  in  very  small  sizes  were  sufficient  to  form  about 
10  per  cent,  of  the  capacity  of  the  transformer,  and  in  the  larger 
sizes  between  7  and  8  per  cent.  What  the  percentage  would  be  in 
transformers  of  inferior  make  is  impossible  to  estimate  for  all 
cases,  but  a  test  made  on  several  different  transformers  by  Prof. 
Jackson  showed  that,  taking  two  for  comparison,  a  central  station 
using  100  transformers  of  the  size  considered  would  find  a  differ- 
ence of  $1 ,200  in  operating  expenses  between  the  two  makes — 
that  is,  the  better  type  would  cost  less  to  operate  than  the  other 
by  $1,200  per  year.  Transformers  are  just  like  everything  else — 
there  are  good  ones  and  poor  ones.  A  good  transformer  is  the 
only  one  that  a  central  station  can  afford  to  buy,  and  a  good  trans- 
former costs  money  to  build  and  is  therefore  expensive. 

A  third  source  of  waste  is  the  "  magnetizing  current,"  and  this 
again  can  be  minimized  by  careful  design  and  good  construction, 
but  not  entirely  stopped. 

This  magnetizing  current  can  be  understood  thus  :  P  is  a  prim- 
ary wire  from  the  generator  G.  S  is  the  secondary,  and  both  are 
wound  round  a  bar  A.  It  is  generally  thought  that  if  the  second- 
ary circuit  is  open — that  is,  when  there  are  no  lamps  being  lighted 
— that  no  current  will  be  flowing  in  the  primary  circuit  P.  This  is 
an  error.  There  is  a  current  flowing  in  P  just  as  long  as  the 
generator  is  operating,  whether  the  secondary  is  open  or  closed. 
The  current,  it  is  true,  will  be  but  small  in  the  former  case,  and 
will  increase  as  the  load  on  the  secondary  becomes  greater  ;  but 


il  is  evident  that  no  matter  whether  thai  secondary  is  open  ornot, 
the  primary  circuit  is  always  connected  right  across  the  1,000-volt 
mains,  and  must  therefore  carry  some  current.  The  reason  it  is  so 
small  at  open  secondary  is  because  a  counter  electromotive  force 
is  set  up  in  the  primary  by  the  alternating  magnetism  which  il  is 
itself  the  cause  of  in  the  core.  This  counter  electromotive  force 
is  almost  equal  to  the  impressed  E.  M.  F.,  and  only  the  difference 


Diagram  IX. 


between  is  available  for  setting  up  the  flow  of  the  small  magnetiz- 
ing current.  Whenever  the  circuit  through  the  secondary  is 
closed,  through  a  lamp  or  lamps,  an  E.M.F.  will  be  set  up  in  the 
secondary,  which  will  indirectly  assist  the  E.M.F.  impressed  on 
the  primary.  In  this  case  the  difference  between  the  impressed 
and  the  counter  electromotive  forces  acting  to  force  a  current 
through  the  primary  will  be  greater  than  at  open  secondar}-,  and 
will  set  up  a  primary  current  which  will  increase  as  the  secondary 
resistance  becomes  less  by  throwing  in  more  lamps.  But  it  must 
be  clearly  borne  in  mind  that  a  current  is  flowing  in  the  primary 
whether  the  secondary  is  open  or  not  ;  and  further  that  the 
amount  of  this  magnetizing  current  depends  on  the  construction 
of  the  transformer,  being  capable  of  reduction  to  a  very  small 
amount,  or  of  being  made  to  assume  very  uneconomical  propor- 
tions. Two  high-class  transformers  on  the  market  to-day  are 
guaranteed  to  have  the  following  magnetizing  currents  :  A  has 
•125  of  an  ampere  ;  B  has  "0656  of  an  ampere  in  transformers  of 
6,000  watt  capacities.  Just  as  long  as  the  generator  is  operating, 
A  will  consume  '125  of  an  ampere,  and  B  '0656  of  an  ampere, 
whether  there  are  lamps  burning  or  not.  This  is  sometimes  in- 
correctly called  the  leakage  current.  Take  an  installation  of 
1, 000 lights,  using  ten  of  this  size  transformers.  The  magnetizing 
current  of  the  lot  will  be,  with  A  type  amperes,  and  with  B 
type  '656  of  an  ampere.  Reducing  this  to  a  matter  of  walls  or 
horse  power  :  A  type  will  cause  a  necessary  waste  of  one  and 
seven-tenths  of  a  horse  power  every  hour  the  generator  runs, 
while  B  will  cause  a  necessary  waste  of  only  nine-tenths  (9/10)  of 
a  horse  power.  Assuming  that  the  plant  operates  for  an  average 
of  eight  hours  for  365  nights  during  the  year,  and  taking  coal  at 
$3.00  per  short  ton,  and  allowing  4  lbs.  per  h.p.h.,  ihe  calculation 
is  easy  that  the  waste  in  magnetizing  current  only  using  A  type 
transformers  amounts  to  $30  worth  of  coal  per  year,  and  with  B 
type  to  $15.75.  This  cost,  being  a  constant  yearly  expenditure, 
should  be  capitalized,  and  at  say  5%  interest  it  shews  that  B  type 
transformers  of  the  above  total  capacity  are  worth  $300  more  than 
A  type,  or  $30  each  ;  and  consequently  that  to  use  A  type  instead 
of  B  type  is  a  very  marked  extravagance,  unless  they  can  be 
bought  for  $30  less.  It  cannot  be  too  strongly  emphasized,  that 
it  is  by  careful  attention  to,  and  consideration  of  such  details  that 
central  stations  must  look  to  their  profits.  There  have  been 
numerous  instances  where  central  stations  have  turned  a  yearly- 
deficit  into  a  satisfactory  profit  by  scrapping  all  their  old  trans- 
formers— with  their  wasteful  magnetizing  currents,  and  heavy 
hysteresis  and  Eddy  losses — and  using  instead  transformers  of  the 
most  modern  type.  In  the  former  case  the  generator  current  was 
lost  in  the  transformer  primaries  ;  in  the  latter  it  was  saved  and 
available  for  sale.  In  the  calculation  made  above,  two  really  high 
class  transformers  were  compared.  What  will  be  the  results  if 
transformers  using  half  an  ampere  are  taken  as  the  basis?  And 
yet  it  may  easily  be  verified  that  plenty  of  those  now  hanging  on 
poles  in  provincial  towns  take  all  of  lhat.  From  the  above  con- 
siderations it  will  be  plain  thai  the  efficiency  of  a  transformer  is  a 
matter  to  be  seriously  taken  into  account,  and  that  to  buy  such 
apparatus  on  the  basis  of  lowest  cost  is  a  most  imprudent  policy. 
The  facts  that  such  apparatus  cannot  be  watched  during  opera- 
tion should  make  purchasers  all  the  more  careful  in  select  in"-  it. 

A  poinl  of  considerable  importance,  although  not  entailing  any 
loss  on  the  central  station,  is  thai  of  Ihe  pressure  regulation.  A 
transformer,  having  no  means  of  automatically  raising  its  vollage 
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as  the  load  becomes  greater,  necessarily  allows  a  "drop"  be- 
tween no  load  and  full  load.  A  generator  has  some  provision 
made,  either  by  compounding  its  field  or  by  hand  regulation  of 
the  exciting  current,  for  increasing  its  initial  pressure  as  the  cur- 
rent gets  larger  so  that  at  all  amperages  the  final  pressure  at  the 
lamps  will  be  constant.  A  transformer,  however,  cannot  be  com- 
pound wound  ;  nor  is  it  convenient  to  have  a  man  up  the  pole  to 
work  a  rheostat  periodically,  so  that  the  pressure  at  its  primary 
terminals  is  all  that  is  available  for  causing  the  flow  of  current 
from  no  load  to  full  load.  It  is  plain,  therefore,  that  at  full  load 
the  pressure  on  the  lamps  will  be  somewhat  lower  than  at  light 
load,  and  the  difference  between  these  two  pressures  depends — 
as  indeed  does  all  the  data— on  construction  and  design.  In  the 
above  transformers  A  has  a  regulation  of  2)^  per  cent.,  B,  of  i^. 
This  means  that  at  no  load,  on  one  lamp,  the  pressure  will  be 
volts  higher  than  it  will  at  full  load'or  100  lamps,  with  A,  and 
volts  higher  with  one  lamp  than  with  100  lamps  with  B.  Thus  B 
will  subject  its  lamps  to  of  a  volt  less  variation  than  A,  and  as 
the  life  of  lamps  decreases  about  15  per  cent,  with  every  1%  of 
excessive  voltage,  it  requires  no  great  ability  to  see  that  for  the 
consumers'  interests  B  is  the  better  transformer.  All  the  fore- 
going considerations  shew  conclusively  that  transformers  are  in 
their  way  just  as  important  as  generators  ;  that  they  are  just  as 
susceptible  of  careful  and  educated  design  and  construction  as 
any  other  apparatus  ;  that  to  build  a  thoroughly  good  transformei 
requires  very  superior  material  and  equally  superior  workmanship; 
that  consequently  a  good  transformer  necessarily  costs  money, 
and  a  cheap  one  bears  prima  facie  evidence  of  inferiority  ;  that  a 
cheap  transformer  is  the  most  expensive  piece  of  apparatus  that 
can  be  bought ;  and  a  high  priced  one  the  truest  economy  and  the 
best  investment.  It  is  to  be  hoped  also  that,  in  the  near  future, 
central  station  men  will  come  to  understand  that  the  more  sharply 
and  intelligently  that  they  study  their  plants  and  business,  and  the 
more  they  try  to  keep  abreast  of  the  times  the  better  for  them- 
selves. 

IMPROVED  THERMO-ELECTRIC  BATTERY. 

By  James  Asher 

The  problem  of  how  to  transform  heat  economically  into  elec- 
tricity is  one  of  the.  most  important  that  can  be  laid  before  the 
inventor.  The  electrical  efficiency  of  the  best  thermo-electric 
b.ittery  is  probably  about  one-twentieth  only  of  that  of  a  dynamo 
driven  by  a  steam  engine  whose  boiler  uses  an^  equal  quantity  of_. 
fuel. 

We  shall  now  consider  where  the  great  waste  of  heat  occurs  in 
the  thermo-electric  battery.  In  the  first  place  there  is  an  enor- 
mous waste  of  heat  from  the  chimney.  The  quantity  of  heat 
which  escapes  from  the  chimney  of  a  thermo-electric  battery  is 
perhaps  about  equal  to  that  which  escapes  from  the  chimney  of  a 
stove  consuming  an  equal  quantity  of  fuel  in  an  equal  time. 
Nearly  one-fourth  of  the  total  heat  is  radiated  from  a  stove,  and 
three-fourths  passes  up  the  chimney  and  does  no  useful  work 
except  the  productidn  of  a  draught  of  air  for  supplying  the  fur- 
nace. 

The  writer  has  invented  several  methods  of  securing  better 
economy  in  those  thermo-electric  batteries  which  have  chimneys 
and  which  use  no  water  to  cool  the  ends  of  the  elements. 

First  Method. — All  the  air  which  feeds  the  furnace  is  caused  to 
pass  within  a  casing,  along  and  in  contact  with  the  ends  of  the 
elements  which  need  to  be  cooled,  and  then  it  enters  the  furnace 
at  an  elevated  temperature.  Thus  the  heat  that  would  have 
otherwise  been  wasted  is  returned  to  the  furnace,  and  part  of  the 
waste  is  thereby  avoided.  In  fact,  in  this  method  I  apply  the  re- 
generative principle  to  the  thermo-electric  battery.  This  method 
will  not  enable  us  to  save  all  the  heat  which  otherwise  would  have 
been  wasted  by  radiation  and  convection  from  the  exposed  ends 
of  the  elements  of  the  battery,  because  the  products  of  combus- 
tion will  leave  the  chimney  at  a  higher  temperature  than  they 
would  otherwise. 

Second  Method. — An  artificial  draft  is  employed  in  the  furnace. 
It  is  well  known  that  an  artificial  draught  can  be  maintained  much 
more  economically  than  can  a  natural  draught  in  the  furnaces  ot 
steam  boilers.  When  we  use  a  natural  draught  a  high  tempera- 
ture in  the  escaping  gases  is  necessary,  otherwise  the  draught 
would  be  very  feeble.  But  when  we  use  a  blower  to  force  air 
into  the  furnace  the  products  of  combustion  can  be  made  to  leave 
the  chimney  if  required  at  a  temperature  but  little  higher  than 
that  of  the  atmosphere.  Hence,  the  heat  from  the  products  of 
combustion  may  be  used  to  elevate  the  temperature  of  the  inner 
junctions  of  a  thermo-electric  battery,  row  after  row,  each  row 


receiving  heat  from  the  gases  at  a  lower  temperature  than  the 
preceding  row.  The  gases  part  with  nearly  all  their  heat  before 
entering  the  chimney.  The  first  row  in  this  method  would  natur- 
ally receive  heat  at  the  inner  junctions,  but  this  temperature 
would  be  too  high  for  the  metals  to  endure  without  either  fusion  or 
rapid  oxidation.  In  order  to  overcome  this  difficulty  the  writer  pro- 
poses to  force  air  into  the  thermo-electric  battery  beyond  the  fur- 
nace, and  so  as  to  mingle  with  the  products  of  combustion  of  very/ 
high  temperature  which  proceed  from  the  furnace.  By  this  plan  we: 
shall  have  a  large  volume  of  mixed  gases,  at  a  temperature  which 
will  not  be  too  high  for  the  inner  junctions  of  the  battery  to 
endure.  A  great  many  elements  will  be  needed  to  absorb  the 
heat  from  the  large  volume  of  mixed  gases.  The  temperature  of 
the  last  set  of  elements  at  their  outer  ends  should  preferably  not 
greatly  exceed  the  temperature  of  the  atmosphere. 

Third  Method. — It  is  said  that  the  range  of  temperature  in 
thermo  batteries  is  only  about  ninety  degrees.  There  is  no  ad- 
vantage in  maintaining  the  heated  ends  at  a  temperature  of  more 
t"han  ninety  degrees  higher  than  their  cooler  ends.  This  being 
the  case,  I  propose  to  utilize  the  outer  ends  of  the  first  set  of  ele- 
ments as  a  source  of  heat  for  the  inner  or  hotter  ends  of  the 
second  set  of  elements,  the  ends  of  which  are  nearly  in  contact 
therewith,  then  the  outer  ends  of  the  second  set  as  a  source  of 
heat  for  the  inner  or  hotter  ends  of  another  or  third  set,  and  so> 
on  until  the  inner  ends  of  the  last  set  have  a  temperature  of  about 
ninety  degrees  above  that  of  the  atmosphere.  Thus  I  might  have 
about  ten  sets  of  elements,  the  outer  end  of  each  set  serving  as  a 
source  of  heat  for  the  next  set.  A  portion  of  the  heat  which 
enters  each  set  of  elements  is  transformed  into  electricity,  and 
therefore,  as  heat,  it  disappears. 

It  is  probable  that  in  a  thermo-electric  battery,  constructed  ac- 
cording to  my  plans,  the  second  law  of  thermodynamics  would 
app.oximately  hold.  Supposing  that  we  maintain  the  inner  junc- 
tions of  the  inner  set  of  elements  at  a  temperature  of  960°  Fah- 
renheit, and  the  ends  of  the  last  set  at  a  temperature  of  150°,  then 
if  the  second  law  of  thermodynamics  holds  good  here  we  should 
have  a  theoretical  efficiency  of 

(960°  +  460°) -( 150°  +  460°) 
960°  +  460° 

vdiich  is  equal  to  fitty-seven  per  cent.  This  is  a  much  greater 
efficiency  than  any  which  has  ever  been  obtained  from  any  steam 
or  gas  engine.  It  should  be  stated,  however,  that  a  deduction 
should  be  made  for  the  power  required  to  operate  the  blower 
when  we  use  one. 

Here,  then,  are  several  methods  proposed  for  economizing  heat 
in  the  thermo-electric  battery.  All  these  methods  may  be  com- 
bined, then  we  shall  obtain  the  highest  efficiency. 


SPARKS. 

The  failure  is  announced  of  the  Holmes  Electric  Co.,  of 
Montreal.  The  assets  of  the  company  were  recently  sold  bv 
auction. 

It  is  reported  that  the  first  building  in  Canada  to  be  lighted 
with  acetylene  gas  will  be  the  new  Presbyterian  church,  Palmers- 
ton,  Ont. 

An  employee  of  the  Royal  Electric  Co.,  named  Sabaouth  was 
killed  in  the  Company's  factory  recently  by  coming  in  contact 
with  a  large  belt. 

Following  the  example  of  the  ladies  of  London,  the  members  of 
the  King's  Daughters  Societ}-,  Cornwall,  acted  as  conductors  on 
the  electric  cars  on  September  16th,  with  the  object  of  raising 
funds  for  the  general  hospital  in  that  town. 

Messrs.  R.  J.  McGowan,  Secretary  Fire  Dept.,  Toronto,  and 
Z.  Benoit,  Chief  of  the  Montreal  Fire  Department,  were  among 
the  promoters  of  the  National  Association  of  Police  and  Fire  Tele- 
graph Superintendents  organized  in  Brooklyn,  N.  Y.,  on  Septem- 
ber 1 5th. 

Messrs.  Fregeau  &  Lecroix  have  recently  purchased  the  electric 
light  plant  at  Three  Rivers  formerly  owned  by  the  corporation. 
The  purchasers  propose  to  obtain  power  from  the  falls  at  Price's 
Mills  on  the  Batiscan  river,  14  miles  distant  from  the  city.  It  is 
said  to  be  their  intention  to  also  supply  light  to  the  neighboring 
villages. 

When'3_i;o  watts  make  one  horse-power,  when  copper  wire  sells 
for  five  cents  a  ton,  when  six  inches  make  one  foot,  when  two  feet 
make  one  yard,  when  one  watt  equals  a  kilowatt — then  53  cents 
will  make  one  dollar,  and  the  people  of  the  United  States  will 
stand  as  the  largest  aggregation  of  dishonest  repudiators  in  the 
history  of  the  world. — New  York  Electrical  Review. 
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SPARKS. 

Since  the  first  of  August  the  Montreal  Street  Railway  Company 
have  refused  to  accept  payment  of  fares  in  American  silver. 

There  was  a  collision  on  the  Hamilton  Radial  Railway  Co.'s 
line  on  Sept.  loth.  Only  two  persons  were  injured,  and  these  but 
slightly. 

The  Hamilton  Street  Railway  Co.  have  notified  their  employees 
that  a  reduction  of  ten  per  cent,  in  salaries  will  be  made  com- 
mencing' October  ist. 

The  Port  Arthur  Pulp  Timber  Co.  is  being  incorporated  to  manu- 
facture timber  and  to  construct  electric  light  and  power  works. 
The  capital  stock  is  $200,000. 

Mr.  John  Patterson  states  that  construction  work  will  be  com- 
menced immediately  on  the  plant  of  the  Cataract  Power  Co.,  who 
propose  to  convey  power  from  DeCew  Falls  to  Hamilton. 

The  Armington  &  Sims'  Engine  Co.,  of  Providence,  Rhode 
Island,  which  suspended  on  the  first  of  the  month,  had  a  contract 
to  make  a  600  horse-power  engine  for  the  London  Street  Railway 
Company. 

The  Telephone  Company  of  St.  Francois,  Riviere  du  Sud,  will 
seek  for  an  amendment  to  its  charter  at  the  next  session  of  the 
Provincial  Legislature  to  enable  it  to  prolong  its  line  as  far  as 
Morrtmagny. 

Negotiations  are  in  progress  between  Toronto  capitalists  and 
the  company  who  operate  the  horse  car  system  at  Niagara  Falls, 
looking  to  the  transfer  of  the  line  and  its  transformation  into  an 
electric  road. 

The  management  of  the  Toronto  Technical  School  have  added 
$100  to  the  salary  of  Mr.  James  Milne,  Lecturer  in  Electricity, 
and  have  given  him  the  supervision  of  the  drafting  room,  me- 
chanics, electricity,  steam  and  the  steam  engine. 

Application  will  shortly  be  made  to  Parliament  for  the  incor- 
poration of  the  Molo-Cycle  Co.,  of  Canada,  Ltd.,  to  manufacture 
and  sell  horseless  vehicles.  The  headquarters  of  the  company  are 
to  be  at  Montreal.  The  proposed  capital  is  $150,000  in  shared  of 
$10.00  each.  - 

At  the  annual  meeting  of  the  standard  Light  &  Power  Co.,  held^ 
in  Montreal  recently,  the  former  Board  of  Directors  wa,s  re-elected 
and  the  following  officers  appointed  for  the  ensuing  year:  R. 
Wilson  Smith,  president  ;  W.  McLea  Walbank,  vice-president  and 
managing  director  ;  E.  Craig,  secretary-treasurer. 

The  building  and  plant  of  the  Palmerston  Electric  Light  Co., 
was  totally  destroyed  by  fire  last  month,  together  with  100  cords 
of  wood  belonging  to  the  company.  The  loss  is  a  heavy  one,  the 
insurance  being  only  $1,600.  It  is' said  to  be  the  intention  of  the 
company  to  rebuild  and  instal  a  new  plant  immediately. 

In  order  to  get  better  service  to  points  between  Arnprior  and 
Pembroke,  the  Bell  Telephone  Co.  has  constructed  a  new  copper 
wire  line  from  Ottawa  to  Arnprior.  The  Company  have  also  a 
direct  line  from  Ottawa  to  Brockville  via  Almonte  and  Carleton 
Place,  and  a  new  line  is  under  construction  from  Ottawa  to  Mor- 
risburg,  via  Metcalf  and  Winchester. 

The  courts  of  Montreal  will  decide  in  a  day  or  two  whether  or 
not  the  Standard  Light  &  Power  Co.  and  the  Bell  Telephone  Co. 
have  power  to  open  up  the  streets  of  the  city  and  lay  underground 
mains  without  the  consent  of  the  City  Council,  by  virtue  of  the 
authority  conferred  upon  them  by  the  Quebec  Legislature.  Each 
company  has  commenced  the  construction  of  tmderground  mains, 
but  work  has  been  stopped  by  the  city  authorities,  pending  a  legal 
decision  on  the  above  point. 

A  bill  is  now  under  consideration  in  the  Dominion  Parliament 
for  the  incorporation  of  the  Mather  Bridge  and  Power  Company. 
The  object  of  the  coinpany  is  to  bridge  the  Niagara  river  at  Port 
Erie  and  to  generate  electrical  power  by  means  of  an  immense 
paddle  wheel  attached  to  the  centre  of  the  bridge.  The  bill  is  be- 
ing opposed  on  the  grounds  that  the  wheel  would  be  an  obstruc- 
tion to  navigation,  and  that  the  country  should  receive  a  revenue 
from  the  utilization  of  the  water  power. 

The  streets  of  the  town  of  Newmarket  have  been  in  darkness 
since  last  April,  at  which  time  the  electric  light  service  was  dis- 
continued, on  the  ground  of  unprofitableness.  Ten  thousand  dol- 
lars have  recently  been  invested  by  the  municipality  in  a  new  plant, 
from  which  arc  lighting  for  the  streets  and  incandescent  lighting 
for  commercial  and  private  use  will  be  furnished.  The  new  sys- 
tem is  being  rapidly  put  in  working  order,  and  is  expected  to  go 
into  operation  within  a  week  from  date. 

The  International  Trading  Co.  will  submit  to  the  City  Counci 


of  Kaslo,  B.  C,  a  proposition  to  install  an  efiici(;nt  lighting 
system,  arc  and  incandescent,  on  condition  that  the  city  will  con- 
tiact  at  the  price  of  $100  per  month  for  twelve  arc  lights,  for  ten 
years,  and  exempt  the  property  of  the  company  from  taxation. 
The  company  guarantee  also  to  furnish  light  to  private  consumers 
at  a  reasonable  figure,  and  to  sell  their  plant  to  the  city  at  a 
figure  10  be  agreed  upon  at  the  expiration  of  the  term  of  their 
contract. 

The  town  of  Peterboro'  recently  invited  tenders  for  public 
lighting.  No  tenders,  were  however,  received.  A  letter  was 
read  from  the  Peterboro'  Light  &  Po\ver  Co.,  staling  that  they 
refrained  from  submitting  a  tender  on  the  ground  that  the  contract 
was  too  stringent.  They  objected  specially  to  the  clauses  stipu- 
lating that  the  poles  be  painted  and  that  a  penally  of  75  cts.  per 
lamp  be  imposed  should  the  candle  power  be  found  to  be  at  any 
time  less  than  2,000.  The  Council  are  now  considering  the  ques- 
tion of  purchasing  a  plant  and  operating  it  as  a  municipal  enter- 
prise. 

Strained  relations  have  existed  for  some  time  past  between  the 
City  Coimcil  of  Winnipeg,  and  the  Electric  Street  Railway  Com- 
pany of  that  city.  The  Council  contend  that  the  company  have 
forfeited  their  franchise  by  ignoring  the  terins  of  their  charter  as 
to  character  of  service  and  condition  of  inaintenance  of  the  road. 
Mr.  Wm.  McKenzie,  the  president  of  the  road,  has  just  visited 
Winnipeg  with  the  purpose  of  arriving  at  a  settlement  of  the  diffi- 
culty. He  has  offered  to  sell  the  road  to  the  city,  as  he  claims 
that  it  has  been  a  source  of  trouble  to  the  present  owners  ever 
since  it  was  put  in  operation. 

The  formal  opening  of  the  Lachine  Rapids  Hydraulic  and  Power 
Compan)''s  works  for  the  utilization  and  transmission  to  Montreal 
of  the  power  of  the  Lachine  Rapids,  took  place  last  month,  and 
was  attended  by  a  number  of  prominent  citizens.  Mr.  Burland, 
President  of  the  company,  reviewed  the  history  of  the  enterprise, 
and  stated  that  up  to  the  present  about  $800,000  had  been  paid 
into  the  company,  proof  sufficient  of  confidence  on  the  part  of  the 
directors  and  shareholders  in  the  success  of  the  scheme.  Much 
credit  was  deservedly  bestowed  upon  Messrs.  W.  McLea  Walbank 
and  E.  T.  Pringle,  who  were  the  original  promoters  and  subse- 
quently the  engineers  of  the  work. 

The  Chambly  Water  Power  Co.  have  let  the  contract  to  Mr. 
Peter  Lyall,  of  Montreal,  for  the  construction  of  a  dam  across  the 
Richelieu  river  at  Chambly  for  generating  electric  power.  A  con- 
tract has  also  been  given  to  the  Stillwell-Bierce  Co.,  of  Day  ton, 
Ohio,  for  the  required  machinery,  while  tenders  have  also  been  in- 
vited for  sub-contracts  amounting  to  upwards  of  half  a  million 
dollars.  It  is  proposed  to  transmit  electric  power  from  Chambly 
to  Montreal,  a  distance  of  15  miles.  It  is  expected  that  about 
•20,000  horse  power  can  be  generated.  It  is  understood  that  the 
■  Royal  Electric  Co.,  of  Montreal,  who  are  shareholders  in  the 
Chambly  Power  Co.,  have  contracted  for  a  considerable  portion 
of  the  available  power. 

In  reply  to  Mayor  Fleming,  who  called  in  question  the  impar- 
tiality of  the  tests  of  the  electric  light  supplied  in  Toronto,  Mr. 
Higman,  Chief  of  the  Inspection  Department  at  Ottawa,  declares 
his  report  to  be  an  exact  record  of  the  conditions  as  he  found 
them.  He  states  further  that  no  arrangement  was  rnade  with 
either  party  as  to  the  time  when  the  test  should  be  made,  nor 
had  either  party  any  opportunity  of  "padding"  the  report  or 
ej^rting  any  influence  that  would  tend  to  bias  the  report  for  or 
against  either  party.  Mr.  Higman  also  points  to  the  fact  that 
arc  lighting  dynamos  being  constant  current  machines,  it  would 
be  exceedingly  difficult  and  inconvenient  for  the  company  to  vary 
the  output  to  any  appreciable  extent. 

Some  experiments  on  the  effect  of  heat  on  insulating  materials 
made  by  Mr.  C.  E.  Skinner,  are  summarized  in  the  following  con- 
clusions :  I.  The  insulation  resistance  of  all  ordinary  fibrous  in- 
sulating materials,  such  as  paper,  cloth,  etc.,  decreases  upon 
being  heated  up,  and  then  increases  again  when  the  moisture  is 
expelled.  2.  Continued  heating  of  31  hours  at  120  degrees  centi- 
grade does  not  lower  the  insulation  resistance  of  paper.  3.  The 
insulation  resistance  of  completed  apparatus  shows  the  same 
characteristics  as  the  insulation  resistance  of  materials  taken 
separately.  4.  A  low  insulation  resistance  is  not  necessarily  an 
indication  of  poor  insulation,  but  probably  an  indication  of  the 
conditions  of  the  apparatus  in  regard  to  moisture.  5.  A  high 
electromotive  force  should  not  be  applied  to  apparatus  when  the 
insulation  resistance  is  low.  6.  Material  which  is  badly  deterior- 
ated mechanically  by  heat  may  still  have  a  high  insulation  resis- 
tance but  very  poor  insulating  qualities. 
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SPARKS. 

The  City  Council  of  St.  Thomas  have  decided  to  grant  a  three 
years  lighting-  contract  to  the  gas  company. 

An  effort  is  being  made  to  induce  the  Council  of  North  Bay  to 
have  the  streets  of  that  town  lighted  by  electricity. 

A  bill  has  been  introduced  in  the  Dominion  Parliament  to  in- 
corporate the  Columbia  I'elephone  &  Telegraph  Co. 

The  Gravenhurst  Electric  Light  &  Power  Co.  have  succeeded 
to  the  business  of  the  Gravenhurst  Electric  Light  Co. 

The  St.  Johns,  Que.,  Electric  Light  Co.,  are  negotiating  for  the 
necessary  supply  of  power  to  operate  their  system  successfully. 

Wm.  Simpson,  an  electrician  with  the  Cortland  Automatic  Fire 
Alarm  Co.,  won  the  first  prize  in  the  recent  bicycle  road  race  at 
Toronto. 

The  Consolidated  Railway  &  Light  Co.,  Victoria,  B.  C,  will 
install  an  additional  dynamo,  weighing  8,000  lbs.,  purchased  in 
England. 

The  Peoples'  Heat  &  Light  Co.,  composed  of  Boston  capitalists, 
is  reported  to  have  purchased  the  franchise  and  works  of  the 
Halifax  Gas  Light  Co. 

The  Nova  Scotia  Telephone  Co.  have  just  completed  their  new 
line  between  Glasgow,  Pictou  &  Truro,  in  connection  with  their 
long  distance  line  to  Halifax. 

Mr.  J.  W.  Taylor,  late  manager  of  the  Ottawa  Porcelain  & 
Carbon  Co.,  is  said  to  have  purchased  a  valuable  Feldspar  mine 
suitable  for  the  manufacture  of  porcelain  ware  and  insulating  ma- 
terial. 

It  is  reported  that  an  electric  railway  is  to  be  immediately  con- 
structed from  Liverpool,  N.  S.,  to  the  pulp  mill  at  Millton,  N.  S., 
to  carry  the  product  of  the  mill  to  the  seaport,  and  also  to  carry 
passengers. 

The  Sussex,  N.  B.,  Water  &  Electric  Light  Co.  has  recently 
been  organized,  and  is  about  to  erect  a  station  28  x  50  ft.  in  size. 
The  company  expect  to  have  their  plant  in  operation  before  the 
close  of  the  year. 

The  Ottawa  Electric  Railway  Co.  are  equipping  their  cars  with 
fenders.  It  is  proposed  to  place  a  fender  at  one  end  of  the  car 
only,  and  to  construct  loops  so  that  the  car  may  be  turned  around 
at  the  end  of  tiie  trip. 

As  a  result  of  a  recent  visit  of  the  president  and  directors  of  the 
St.  John  Railway  Co.,  it  was  decided  to  remove  the  electric  plant 
to  the  Company's  new  building  on  Smythe  stieet,  and  to  install 
additional  machinery. 

The  Montreal  Street  Railway  Co.  have  just  completed  the  con- 
struction of  an  immense  new  chimney,  the  diameter  of  which  is  54 
feet  at  the  base,  and  the  height  225  feet.  Two  million  bricks 
weie  used  in  its  construction. 

A  bill  is  before  Parliament  to  authorize  the  formation  of  the 
Canadian  Electric  Light  &  Power  Co.,  with  authority  to  build  an 
electric  railway  from  Cobourg,  via  Port  Hope,  Toronto  and 
Hamilton,  to  the  Suspension  Bridge. 

Li  Hung  Chang,  the  distinguished  Chinaman  who  recently 
visited  Canada,  took  his  first  ride  in  an  electric  car  on  the 
Niagara  Falls  Park  &  River  Electric  Railway,  having  previously 
refused  to  embark  on  the  American  Gorge  road. 

The  Quebec  Legislature  will  be  asked  at  its  next  session  to  in- 
coi  porate  the  St.  Hyacinthe  City  &  Granby  Railway  Co.  to  con- 
struct a  railway  to  be  operated  by  steam,  electricity  or  other 
motive  power,  from  Brigham,  Brome  county,  to  St.  Hyacinthe. 
Capital  $100,000. 

On  the  route  of  the  extension  of  the  Montreal  Park  and  Island 
Railway  to  Lachine,  there  has  been  discovered  a  piece  of  swamp 
which  will  entail  a  great  deal  of  expense  in  the  way  of  filling  up. 
About  2000  loads  of  slabs  have  already  been  used  as  filling,  and 
the  end  is  not  yet. 

The  Richelieu  Telephone  Co.'s  property  has  recently  been  pur- 
chased by  the  Pare  &  Pare  Telephone  Co.  The  company's  lines 
run  from  St.  Ramie  to  St.  Guilleaume,  Que.,  connecting  with  other 
lines,  forming  a  system  of  263  miles  in  length,  connecting  47 
towns  and  villages. 

The  corporation  of  St.  Johns,  Que.,  have  recently  entered  into 
a  new  contract  witii  the  electric  light  company.  In  future  only  a 
few  of  the  principal  places  in  the  town  will  be  lighted  with  arc 
lights,  other  parts  being  lighted  by  25  c.  p.  incandescent  lights. 
The  total  cost  to  the  corporation  will  be  $1,200  per  year. 

Mr.  W.  H.  Meldrum  is  at  the  head  of  a  new  company  which  has 
lately  been  formed  in  Peterboro'  for  the  purpose  of  supplying 
eleciric  power.    An  electric  plant,  including  multiphase  generat- 


ors and  motors,  costing  in  the  neighborhood  of  $25,000,  is  being 
installed  for  the  company,  under  the  direction  of  Mr.  J.  M.  Camp- 
bell, electrical  engineer  of  Gananoque. 

The  following  are  the  officers  elect  of  the  Halifax  Tramway 
Co. :  President,  Henry  M.  Whitney  ;  Vice-Presidents,  John  Y. 
Payzant  and  Hon.  D.  McKeen  ;  Secretary,  B.  F.  Pearson  ; 
Directors,  John  Y.  Payzant,  Adam  Burns  and  Thomas  Fysche. 
The  company  have  taken  over  the  road  from  Mr.  Brown,  the  con- 
tractor, and  it  is  in  successful  operation. 

The  Hull  and  Aylmer  Electric  Railway  Co.  are  endeavoring  to 
obtain  from  the  Dominion  Parliament  the  necessary  legislation  to 
allow  them  to  change  the  name  of  the  conipany  to  the  "  Hull  and 
Aylmer  Railway  Co.,"  and  to  cross  the  Suspension  bridge  and 
land  passengers  in  Ottawa.  Their  application  is  being  strongly- 
opposed  b}'  the  Ottawa  Electric  Railway  Co. 

Notice  is  given  that  application  will  be  made  at  the  next  session 
of  the  Dominion  Parliament  for  the  incorporation  of  a  company  to 
construct  and  operate  a  railway  easterly  from  Vancouver  through 
the  North-West  Territory  and  Manitoba  and  the  province  of 
Ontario  to  the  Great  Lakes,  and  to  construct  and  operate  tele- 
graph and  telephone  lines  along  the  said  railway. 

A  charter  will  be  applied  for  on  behalf  of  the  St.  Jerome  Power 
&  Electric  Light  Co.,  Ltd.  The  object  of  the  company  is  to 
acquire  the  electric  plant  now  in  operation  at  St.  Jerome,  Que., 
and  the  water  power  and  mi'l  privileges  by  which  the  same  is 
operated.  The  proposed  capital  stock  is  $50,000  ;  the  chief  place 
of  business  to  be  at  St.  Jerome,  and  the  head  office  at  Montreal. 

A  company  has  been  formed  at  Quebec  to  take  over  the  fran- 
chise given  by  the  City  Council  to  Mr.  Beemer  for  the  construc- 
tion of  an  electric  street  railway.  About  a  quarter  of  a  million 
dollars  has  already  been  subscribed,  and  the  construction  of  the 
road  is  to  be  commenced  immediately.  The  power  for  the  opera- 
tion of  the  road  will  be  supplied  by  the  Montmorency  Electric 
Light  &  Power  Co. 

It  is  reported  that  owing  to  the  unwillingness  of  the  Dundas 
town  Council  to  grant  the  assistance  asked  for,  the  Hamilton  & 
Dundas  Railway  Co.  have  abandoned,  for  the  present  at  least, 
their  intention  of  reconstructing  the  road  and  adopting  electricity 
as  the  motive  power.  Instead"  of  so  doing  it  is  said  to  be  the 
intention  to  purchase  a  new  dummy  engine  and  new  cars,  and  to 
lay  new  track  between  Dundas  and  the  limits  of  the  citj'  of 
Hamilton. 

A  report  on  the  route  of  the  proposed  Huron  &  Ontario  electric 
railway  has  been  presented  to  the  president  and  directors  of  the 
company  by  the  engineer,  Mr.  A.  Brunei.  It  is  proposed  to 
utilize  a  number  of  water  powers  in  the  county  of  Grey  for  power 
purposes.  The  entire  length  of  the  road  will  be  285  miles,  and  it 
is  stated  that  the  road  will  open  up  a  new  section  of  country  with 
a  population  of  140,000,  and  secure  trade  which  is  now  carried  on 
by  means  of  horses. 

It  is  reported  that  the  business  of  the  Niagara  Falls  Park  & 
River  Railway  Co.,  for  the  past  season  has  been  disappointing, 
and  that  steps  are  to  be  taken  to  reduce  the  cost  of  operation.  In 
this  connection  it  is  also  reported  that  Mr.  Ross  Mackenzie,  the 
manager  of  the  I'oad,  has  tendered  his  resignation  and  has 
been  succeeded  by  Mr.  Phillips,  late  chief  engineer,  and  that  nego- 
tiations are  in  progress  between  the  directors  of  this  road  and  the 
Niagara  Gorge  road,  looking  to  the  amalgamation  of  the  two 
systems. 

The  Lachine  Rapids  Hydraulic  &  Power  Co.  have  commenced 
the  erection  of  a  receiving  station  at  the  corner  of  Seminary  and 
McCord  streets,  from  which  wires  will  be  strung  on  steel  poles  to 
the  generating  works  at  Lachine.  On  some  streets,  however, 
underground  conduits  will  be  laid,  provided  the  dispute  between 
the  company  and  the  city  of  Montreal  regarding  the  laying  of 
these  conduits  shall  result  favorably  to  the  company.  A  contract 
for  507,000  lineal  feet  of  concrete-lined  iron  conduit  has  been 
given  to  the  National  Conduit  Co.,  of  New  York,  at  the  price  of 
$150,000. 

The  City  Council  of  Victoria,  B.  C,  recently  passed  a  by-law 
imposing  a  number  of  restrictions  upon  the  operation  of  the  street 
car  system  of  the  Consolidated  Railway  Co.,  of  that  city.  The 
railway  company  have  obtained  from  the  courts  an  order  that  the 
validity  of  this  by-law  shall  be  argued  and  legally  decided.  The 
railway  company  claim  that  the  by-law  is  illegal,  inasmuch  that  it 
seeks  to  impose  conditions  and  restrictions  which  are  at  variance 
with  the  agreement  of  1894  between  the  city  and  the  Victoria 
Electric  Railway  &  Lighting  Company,  to  whose  charter  the 
Consolidated  Railway  Co.  have  succeeded. 
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PRESERVATION  OF  WOODEN  POSTS. 

The  conduction  of  the  electric  current  for  various 
purposes  necessitates  the  use  of  an  immense  number  ot 
wooden  posts  as  supports  for  the  conducting  wires  and 
cables,  and  the  preservation  of  these  posts,  which  are 
set  in  the  ground,  is  a  question  which  has  caused 
electric  and  other  engineers  a  large  amount  of  thought. 

According  to  "La  Nature"  great  interests  are 
involved,  for  it  is  estimated  that  in  Europe,  alone, 
there  are  about  20,000,000  posts  in  use  for  carrying 
electric  wires.  The  wood,  where  it  is  set  in  the 
ground,  "betwixt  wind  and  water,"  is  very  soon 
destroyed,  and  a  number  of  posts  have  to  be  replaced 
each  year.  It  is  estimated  that  in  Europe,  alone,  the 
maintenance  of  the  posts  costs  nearly  $4,000,000  per 
year. 

Attempts  have  been  made  to  prolong  the  life  of  the 
post  by  the  injection  of  metallic  salts,  as  sulphate  ot 
copper,  or  iron,  or  creosoting,  and  a  certain  measure  of 
success  has  been  obtained  ;  but  in  time  rains  dissolve 
and  carry  away  these  substances.  It  is  now  proposed 
to  proteet  the  weak  point  of  a  post  by  a  stoneware 
cover.     This  has  been  tried  and  has  given  good  results. 

Numerous  observations  have  shown  that  a  post  is 
attacked  for  a  length  of  from  ten  to  twelve  inches  from 
the  surface  of  the  ground,  which  is  the  depth  to  which 
rains  usually  penetrate.  This  distance  is  covered  with 
two  half  cylinders  of  salt-glazed  stoneware  joined 
together,  and  the  space  between  the  stoneware  and  the 
post  is  filled  with  a  damp-resisting  cement,  such  as 
Portland  cement  with  sand  or  gravel.  A  ring  is  fixed 
onto  the  post  just  above  the  level  of  the  stoneware  coat, 
and  the  top  is  made  up  of  cement  laid  at  an  angle  so 
that  the  rain  will  run  off. 

Very  careful  experiments  go  to  show  that  this 
method  of  preserving  a  post  will  increase  its  life  by 
more  than  five  times,  and  the  cost  would  be  very  slight 
in  comparison  to  the  benefits  obtained. 


LEGAL. 

Re  Brantford  Electric  and  Power  Co.  and  Draper. — Judgment 
on  appeal  by  the  company  from  order  of  Falconbridge,  J.,  refer- 
ring an  award  back  to  the  arbitrator.  The  company  were  the 
assignees  of  the  lessor,  and  Draper  was  assignee  of  the  lessees, 
mentioned  in  the  lease  of  water  power.  The  lessor  had  an  option 
under  the  terms  of  the  lease  to  refuse  to  renew  the  term,  in  which 
case  he  was  to  pay  for  the  "  building  and  erections  "  on  the  land, 
at  a  price  to  be  ascertained  by  the  arbitrator.  The  award  in 
question  made  upon  the  lessor's  election  not  to  renew  did  not 
award  to  the  lessee  the  value  of  certain  fixed  and  moveable  ma- 
chinery. The  order  of  Falconbridge,  J.,  directed  that  the  value 
of  the  machinery  should  be  included.  The  court  dismissed  the 
appeal  with  costs. 

The  suit  of  the  Rojal  Electric  Co.,  of  Montreal,  against  the 
town  of  Maissoneuve,  and  the  Edison  General  Electric  Co.,  inter- 
vening, was  argued  recently  before  Mr.  Justice  Charland  in  the 
Superior  Court  at  Montreal.  The  Montreal  Gazette  prints  the 
following  particulars  and  decision  :  "  The  plaintiff  alleged  that  on 
the  16th  October,  1891,  by  deed  before  notary,  it  wfis  agreed  be- 
tween the  parties  that  the  plaintiff  should  furnish  the  town  of 
Maissoneuve  with  a  complete  system  for  the  lighting  of  the  town 
by  electricity,  the  sum  stipulated  being  $9,300  ;  that  the  plaintiff 
immediately  manufactured  the  necessary  apparatus  and  prosecuted 
the  work  with  diligence  until  stopped  by  an  injunction  and  other 
legal  proceedings.  The  plaintiff  claimed  the  sum  of4,375.5o,  with 
interest,  for  work  done  and  material  furnished.  The  defendant 
called  in  the  Edison  General  Electric  Company  in  warranty,  and 
the  latter  company  took  up  the  suit  in  behalf  of  defendant.  The 
Court  held  that  the  plaintiff  had  proved  its  allegations,  and  that 
the  intervening  party  had  not  proveH  its  pleas,  and  judgment  was 
given  in  favor  of  the  plaintiff  for  the  amount  claimed,  $4,861.17.' 


PERSONAL. 

Mr.  A.  E.  Edkins,  of  the  Boiler  Insurance  and  Inspection  Co.'s 
staff,  sailed  a  few  days  ago  per  steamer  Lucania  for  England. 

Mr.  H.  M.  Whitney,  formerly  president  of  the  West  End  Street 
Railway  company,  of  Boston,  has  been  elected  president  of  the 
Halifax,  N.  S.  Electric  Tramway  company. 

The  many  friends  of  Mr.  Ross  McKenzie,  manager  of  the 
Niagara  Falls  Park  &  River  Railway,  will  be  pleased  to  learn  that 
he  is  recovering  from  the  severe  attack  of  typhoid  fever,  which 
at  one  time  threatened  to  prove  fatal. 

Mr.  W.  E.  Davis,  formerly  electrician  of  the  Toronto  Railway 
company,  and  more  recently  electrical  engineer  and  purchasing 
agent  of  the  Detroit  Railway,  has  been  appointed  manager  of  the 
Bearinger  electric  road,  operating  between  Saginaw  and  Bay 
City,  Mich. 

It  is  announced  on  the  authority  of  Professor  McCallum,  who 
is  at  present  in  Europe  in  connection  with  arrangements  for  the 
meeting  of  the  British  Association  next  year,  that  Lord  Kelvin, 
the  celebrated  electrician,  will  be  among  the  scientists  who  will 
attend  this  meeting. 

Mr.  C.  F.  Medbury  has  resigned  his  position  with  Messrs. 
Ahearn  &  Soper,  of  Ottawa,  and  has  accepted  a  position  with  the 
Western  Electric  Coinpany,  of  Chicago,  with  headquarters  in 
New  York  city.  The  removal  of  Mr.  Medbury  will  be  deeply  re- 
gretted in  electrical  circles  in  Canada.  He  was  acknowledged 
to  be  one  of  the  brightest,  most  energetic  and  gentlemanly  of  the 
representatives  of  the  manufacturing  companies  in  the  Dominion, 
and  may  be  expected  to  give  a  good  account  of  himself  in  what- 
ever capacity  he  may  be  placed. 

TRADE  NOTES. 

The  Beaverton  Electric  Light  Co.  are  adding  a  250  light  Edison 
dynamo  to  their  present  plant. 

The  Consolidated  Railway  Co.,  of  Vancouver,  have  installed  a 
150  kilowatt  monocyclic  generator. 

P.  Mcintosh  &  Sons,  Toronto,  have  purchased  a  300  light  plant 
from  the  Canadian  General  Electric  Co. 

The  Canadian  General  Electric  Co.  have  sold  a  150  kilowatt 
monocyclic  generator  to  the  Hull  Electric  Co. 

The  O'Keefe  Brewing  Co.,  of  Toronto,  are  installing  a  500 
light  direct-connected  unit.  The  Canadian  General  Electric  Co. 
have  the  contract. 

The  New  Glasgow  Electric  Light  &  Power  Co.  are  installing  a 
75  kilowatt  alternator  of  the  Canadian  General  Electric  Com- 
pany's monocyclic  type. 

The  firm  of  Ness,  McLaren  &  Bate,  electrical  supplies,  Mon- 
treal, has  been  dissolved.  Mr.  Norman  W.  McLaren  will  con- 
tinue the  business  under  the  former  name. 

The  Royal  Electric  Co.  are  installing  in  the  asylum  for  insane 
at  Mimico  two  direct  current  generators  with  a  capacity  of  500 
lamps,  to  supplement  the  plant  which  was  put  in  there  some  years 
ago. 

Messrs.  John  Starr,  Son  &  Co.,  of  Halifax,  have  recently  issued 
a  very  complete  catalogue  of  70  pages,  and  of  convenient  size, 
containing  illustrations  and  prices  of  the  various  kinds  of  elec- 
trical apparatus  which  they  handle. 

The  Weekes-Eldred  Co.,  sole  manufacturers  for  Canada  of  the 
Improved  Jones  Under-Feed  Mechanical  Stoker,  have  opened  an 
office  at  No.  512  Board  of  Trade  Building,  Toronto,  preparatory 
to  introducing  the  invention  throughout  the  Dominion. 

The  Colliery  Engineer  Co.,  proprietors  of  the  International 
Correspondence  Schools,  at  Scranton,  Pa.,  were  partially  burned 
out  on  the  morning  of  the  30th  of  August.  They  advise  us  that 
fortunately  their  printing  plant  was  in  another  building,  and  they 
had  reserves  of  all  instruction  and  question  papers,  drawing 
plates  and  other  supplies  and  stationery  used  in  the  schools  in 
still  another  building,  so  that  their  business  will  not  be  seriouslv 
Interfered  with.  They  have  secured  new  and  more  commodious 
offices  and  are  prepared  to  enroll  and  instruct  students  as  usual. 

The  Corporation  of  the  town  of  Sudbur}-  have  closed  a  contract 
with  the  Royal  Electric  Co.,  for  the  installation  of  one  of  their  7^ 
kilowatt  "  S.  K.  C."  two  phase  alternating  current  generators  ; 
from  which  they  will  operate  15  alternating  current  arc  lamps  for 
street  lighting,  about  1,000  incandescent  lamps,  and  a  number  of 
motors.  We  are  advised  that  this  is  the  first  alternating  current 
plant  in  Ontario,  other  than  experimental,  and  demonstrates  the 
flexibility  of  the  alternating  two  phase  system.  They  can  serve  a 
night  load  as  well  as  a  day  load,  from  the  same  dynamo,  and  only 
use  one  circuit,  making  it  possible  to  run  a  lighting  and  power 
system  with  only  one  circuit  and  one  machine. 
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ELECTRICITY  ON  A  STEAM  ROAD. 

The  latest  development  in  Canadian  electric  railway 
work  is  the  equipping  of  the  Aylmer  branch  of  the 
Canadian  Pacific  Railway  with  electric  service.  This 
line  extends  from  Hull,  a  suburb  of  Ottawa,  to  Aylmer, 
where  it  connects  with  the  Pontiac  Pacific  Junction 
Railway  extending  60  or  70,  miles  up  the  north  side  of 
the  Ottawa  river.  The  section  from  Hull  to  Aylmer 
has  been  leased  by  the  Hull  Electric  Co.  for  a  term  of 
35  years,  the  understanding  being  that  besides  passen- 
ger and  mail  traffic  they  are  to  handle  all  through  and 
local  freight  delivered  to  them  by  either  the  Canadian 
Pacific  Railway  or  the  Pontiac  Pacific  Junction  Railway. 
As  they  are  the  only  connecting  link  with  the  Pontiac 


Ont.,  and  operate  under  a  head  of  g  feet.  Four  60  inch 
wheels  are  now  installed  and  space  is  provided  tor  two 
more. 

The  electrical  equipment  of  the  power  house  consists 
of  two  M.  P.  4-200-425  generators  built  by  the 
Canadian  General  Electric  Company.  For  controlling 
the  output  of  these  machines  there  is  a  white  marble 
switchboard  consisting  of  two  generator  panels,  two 
feeder  panels  and  a  total  output  panel,  all  of  the 
General  Electric  standard  type  and  supplied  by  the 
Canadian  Co.  Besides  these  there  are  three  panels 
containing  the  "Barbour"  water  wheel  regulator  by 
which  the  current  output  of  the  generators  is  automati- 
cally kept  constant  by  cutting  in  or  out  dead  resistance 


Electric  Locomotive — Aylmer  Branch  Canadian  Pacific  Railway. 


Pacific  Junction  Road  it  can  readily  be  understood  that 
the  quantity  of  freight  is  considerable,  amounting 
usually  to  50  or  75  cars  per  day.  This  freight  is 
mostly  handled  at  night,  leaving  the  road  free  during 
the  day  for  passenger  traffic. 

At  the  Aylmer  end  of  the  line  the  company  owns  60 
acres  situated  on  Deschesne  Lake,  a  sheet  of  water 
three  miles  wide  by  27  miles  long  ;  an  ideal  spot  for 
sailing  and  boating,  thus  forming  a  strong  attraction 
for  the  Ottawa  citizens.  Indeed  the  traffic  has  been  far 
beyond  expectations  and  the  train  service  had  to  be 
increased  until  they  are  now  running  36  regular 
trainseach  way  per  day  besides  special  excursion 
trains. 

The  power  is  obtained  from  Deschesne  Rapids,  where 
the  lake  of  the  same  name  empties  itself  into  the  Ottawa 
River  at  a  point  midway  between  the  termini  of  the 
road. 

The  wheels  are  of  the  "  New  American  "  type  manu- 
factured by  Wm.  Kennedy  &  Sons  of  Owen  Sound, 


as  the  load  varies  on  the  line.  By  this  means  the  speed 
of  the  machines  is  kept  constant  and  the  variation  in 
voltage  is  held  within  a  very  close  limit. 

The  car  sheds  and  repair  shops  are  also  at  Deschesne 
and  are  fully  equipped  with  all  modern  appliances  for 
handling  and  inspecting  the  rolling  stock  which  at 
present  consists  of  five  closed  cars  and  five  open  cars, 
besides  a  mail,  baggage  and  express  car  and  a 
locomotive.  All  the  cars  are  mounted  on  double  trucks, 
and  are  each  equipped  with  two  G.  E.  1200  motors  with 
K.  21  controllers.  The  closed  cars  are  42  feet 
long  over  all  and  finished  in  mahogany  throughout,  the 
outside  sheeting  being  also  solid  mahogany  finish,  in 
the  natural  wood.  These  cars  have  extra  large  vesti- 
bules at  each  end  provided  with  seats  for  the  accom- 
modation of  smokers,  and  divided  from  the  main  part  of 
the  car  by  double  sliding  doors.  The  open  cars  have 
13  benches  with  reversible  backs  and  their  finish  and 
solidity  are  excellent.  All  these  cars  were  built 
and  equipped  at  the  Canadian  General  Electric  Co.'s 
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Peterboro  factories  from  where  they  were  shipped 
complete  ready  for  delivery  on  the  track. 

The  locomotive  is  of  particular  interest,  being  the 
first  of  the  kind  operated  in  Canada.  It  weighs  some- 
thing over  20  tons  and  is  provided  with  double  trucks, 
each  axle  being  equipped  with  a  motor.  As  all  the 
wheels  are  driven  full  traction  advantage  is  obtained 
from  the  total  weight  and  a  draw  bar  pull  of  10,000  lbs. 
can  therefore  be  exerted,  equivalent  to  the  power  of  the 
average  35  or  40  ton  steam  locomotive.  This  was 
also  designed  and  built  by  the  Canadian  General 
Electric  Co. 

In  equipping  this  road  the  Hull  Electric  Co.  have 
evidently  constantly  kept  before  them  the  maxim  that 
the  best  is  the  cheapest  in  the  end,  and  will  no  doubt 
reap  the  advantage  by  long  life  in  their  apparatus  and 
small  repair  bills. 

The  president  is  Mr.  Alexander  Eraser;  vice-president, 
Mr.  W.  J.  Conroy;  secretary-treasurer,  Mr.  Jas.  Gibson; 
and  managing  director,  Mr.  H.  B.  Spencer. 

Besides  operating  the  railway,  the  company  have  also 
exclusive  privileges  for  both  private  and  public  lighting 
in  the  city  of  Hull  and  the  town  of  Aylmer,  and  for  the 
purpose  there  is  installed  at  the  power  house  a  150  K. 
W.  monocyclic  generator  with  a  standard  switchboard 
panel  and  equipment. 

A  NEW  DEPARTURE  IN  STREET  RAILWAY 
PRACTICE. 

The  proposition  was  seriously  discussed,  in  connec- 
tion with  the  opening  of  a  new  electric  railway  project 
in  Eastern  Ontario,  recently,  to  employ  good  looking 
young  women  as  conductors,  as  a  means  ot  popularizing 
and  enhancing  the  receipts  of  the  road.  It  remained, 
however,  for  Mr.  C.  E.  A.  Carr,  manager  of  the 
London,  Ont.,  Street  Railway  Co.,  to  make  a  practical 
test  of  the  idea. 

With  the  object  of  raising  funds  to  assist  in  furnishing 
the  new  Y.  M.  C.  A.  building,  about  eighty  good  look- 
ing and  fashionable  ladies  of  the  city  arranged  with  the 
street  car  company  to  act  in  the  capacity  of  conductors 
on  a  certain  day,  trusting  to  their  charms  to  swell  the 
receipts  and  realize  a  surplus  for  the  purpose  mentioned. 
On  the  day  preceding  the  one  on  which  they  were  to 
enter  upon  their  duties,  the  ladies  took  practice  trips 
over  the  lines,  and  made  careful  mental  notes  of  the 
manner  in  which  the  conductors  performed  their  duties. 

It  was  arranged  that  the  ladies  should  divide  them- 
selves into  detachments,  each  detachment  remaining  on 
duty  for  two  hours  at  a  time.  Much  to  everybody's 
surprise,  especially  as  the  morning  of  the  day  fixed  for 
the  experiment  proved  to  be  a  wet  one,  every  lady  con- 
ductor reported  for  duty  at  the  early  hour  at  which  the 
cars  begin  running.  More  than  half  of  the  preceding 
night  had  been  spent  in  decorating  the  cars  with  bunt- 
ing, and  when  the  rain  came,  it  destroyed  the  results  of 
all  the  labor  bestowed  in  this  direction.  Instead  of 
giving  way  to  discouragement,  the  ladies  soon  had  the 
interior  of  the  cars  charmingly  decorated  with  cut 
flowers. 

-  In  order  that  the  company  might  not  violate  the 
clause  in  their  agreement  with  the  city  which  provides 
that  at  least  two  men  shall  be  in  charge  of  each  car,  the 
manager  writes  us  that  the  company's  own  conductors 
had  charge  as  on  other  days,  the  ladies  merely  collecting 
fares  with  the  fare  box  and  issuing  transfer  tickets. 
One  young  woman,  however,  is  credited  with  having 


done  all  the  work  in  conducting  her  car  during  several 
shifts.  She  collected  fares,  stopped  and  started  the  car 
to  take  on  and  let  off  passengers,  registered  the  fares, 
made  change  and  issued  transfers,  and  also  ran  ahead 
of  the  car  at  the  railway  crossings. 

The  ladies  are  said  to  have  refused  to  recognize 
passes,  no  matter  by  whom  presented,  and  certain  of 
the  city  officials  who  are  accustomed  to  free  transporta- 
tion were  told  that  they  must  either  put  up  the  amount 
of  their  fare  in  good  coin  of  the  realm  or  get  off  and 
walk.  Having  become  unaccustomed  to  walking,  they 
had  recourse  to  the  other  alternative. 

Among  the  many  amusing  incidents  of  the  day,  a  local 
paper  records  the  following  :  "One  of  the  officials  of 
the  road  saw  a  very  funny  thing  on  the  Springbank  line 
just  before  three  o'clock  in  the  afternoon.  The  con- 
ductor on  the  car  in  question  (which  was  returning  to 
the  city)  did  not  have  a  chaperon  or  any  passengers  on 
board,  and  the  young  woman  was  on  the  front  platform 
taking  instructions  from  the  motorman.  Seeing  an- 
other car  coming,  and  thinking  that  some  of  the  officials 
might  be  aboard  the  motorman  tried  to  get  the  young 
woman  to  leave  the  controller,  and  the  switch.  This 
she  would  not  do,  and  the  motorman,  bound  to  be  found 
on  duty  at  all  events,  put  his  both  arms  about  the  girl 
and  also  held  the  mechanism  governing  the  current. 
Passengers  on  the  passing  car  caught  a  glimpse  of  the 
queer  sight  as  the  up  car  passed,  the  girl  smiling 
saucily,  and  the  motorman  looking  abashed  at  having 
to  hold  in  his  arms  a  bundle  of  charms  in  broad  day- 
light." 

Manager  Carr  informs  us  that  notwithstanding  the 
unfavorable  weather  the  venture  was  on  the  whole  a 
satisfactory  one  for  the  street  railway. 


BERLIN  AND  WATERLOO  ELECTRIC 
RAILWAY. 

Mr.  E.  Carl  Briethaupt,  President  and  Manager  of 
the  Berlin  and  Waterloo  Electric  Street  Railway,  is  evi- 
dently determined  to  make  this  a  thoroughly  up-to-date 
road.  When  electricity  was  adopted  as  the  motive 
power,  light  rails  which  were  previously  in  use  were 
retained.  Last  winter,  however,  proved  them  to  be 
unsuitable,  great  difficulty  being  experienced  from  snow 
and  ice.  The  old  horse  cars  were  also  made  to  duty, 
after  having  been  vestibuled.  They  too  proved  to  be 
unsuited  to  the  new  order  of  things,  and  have  been  re- 
placed by  the  most  modern  style  of  coaches.  The 
necessary  quantity  of  60  lb.  steel  rails  has  now  been  pur- 
chased, to  replace  those  at  present  in  use  ;  new  car 
barns  are  in  process  of  construction,  and  the  spring  of 
1897  will  see  the  road  in  a  position  to  offer  its  patrons 
first-class  accommodation. 


CANADIAN  VS.  ENGLISH  ENTERPRISE. 

It  has  been  recently  stated  on  good  authority,  savs 
London  Lightning,  that  there  are  at  work  or  under  con- 
struction in  Canada  36  electric  street  railroads,  with  a 
total  length  of  nearly  600  miles.  No  less  than  7:^0 
motor  cars  are  in  use  or  building,  and  the  sum  invested 
in  the  various  undertakings  is  a  little  over  four  millions 
sterling.  England  in  the  meantime  is  just  beginning  to 
wake  up,  rub  her  eyes,  and  wonder  whether  the  horse- 
tram  could  really  be  improved  upon,  and  whether  >  .d. 
a  mile  running  costs,  with  speed,  cleanliness  and  com- 
fort, are,  on  the  whole,  preferable  to  7d.  a  mile  running 
costs,   polluted  streets,  frowsy  'buses,   the  travelling 
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powers  of  a  gouty  tortoise  and  the  horrors  of  cruelty  to 
animals.  "But,"  says  the  dear  old  grandmother  of 
nations,  "  we  might  hurt  somebody,  or  frighten  a  dog  ; 
and  then,  after  all,  we  have  got  on  without  these  things 
so  far,  "  and  she  dozes  again.  The  Canadian  company 
which  recently  purchased  control  of  the  Manchester 
tramway,  will  shortly  show  our  British  friends  how  to 
construct  and  operate  an  up-to-date  road. 


The  town  of  Orillia  is  receiving-  tenders  for  the  supply  of  a  fire 
alarm  system. 

The  village  of  Huntsville  is  receiving  tenders  for  the  installation 
of  an  electric  lighting  system. 


A  recently  quite  popular  method  of  measuring  the 
commercial  efficiency  of  the  boiler  and  furnace  com- 
bined, is  to  determine  the  cost  of  evaporating  from  and 
at  212°  F.  1,000  lbs  of  water. 

Where  the  feed  pipe  between  heater  and  boiler  is  ex- 
posed there  is  considerable  loss  of  heat,  amounting  to 
sufficient  to  lower  the  temperature  of  the  water  5  to  10 
degrees  and  even  more,  in  some  cases. 

Superheated  steam  cannot  exist  in  contact  with  the 
water  from  which  it  was  generated.  Its  temperature  is 
higher,  its  specific  volume  greater,  and  its  density  less 
than  saturated  steam  of  the  same  pressure. 


FOR  SALE 

One  50-Light  4  Ampere  (Ball)  Are 
Dynamo,  with  Station  Apparatus  and 
46  Lamps;  also  one  25-Lig'ht  8  Am- 
pere (Reliance)  Dynamo,  all  in  good 
order. 

The  above  will  be  sold  at  a  bargain. 
For  particulars  apply  to 

H.  S.  CANE, 

Newmarket,  Ont 


IT  WILL  PAY  YOU 

to  advertise  in  the 
Canadian 
Electrical  News. 


"Little  Giant"  Electrical  Turbine 


Specially  Adapted  for  Electric  Work. 

Highest  efficiency  at  partial  gate  opening-. 
Steadiness  of  motion.    Easily  operated. 
Sensitive  to  the  action  of  a  governor. 
No  end  thrust  on  wheel  shaft. 


Descriptive  Circular  Sent  on  Application 


Estimates  furnished  for  complete  power  plants. 
Machine  dressed  gearing  a  specialty. 


J.  G.  WILSON  &  GO. 


GLENORA,  ONT. 


253  Little  Giants  sold  to  the  Canadian  Government. 


Mica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co  , 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  MON-COHDUCTORS. 

Full  Partioulars,  Reports  of  Trials,  Prices,  Testimonials,  &c.,  from 

THE  MICA  BOILER  COVERING  CO.,  LIMITED 

9  Jox^da^n  St.  -  Toronto,  Ont£(.x*io 

THE  WEEKS-ELDRED  CO. 

SOLE  MANUFACTURERS  FOR  THE  DOMINION  OF 
CANADA  OF 

The  Ifflproved  Jones 

Dnder-Feed  Mechanical 
Stoker^ 

"WE  CAN  REDUCE  YOUR  FUEL  BILLS 

By  giving  you  the  benefit  of  all  the  combustible 
matter  contained  in  your  fuel 

PERFECT  COMBUSTION         FREEDOM  FROM  SMOKE 
CLEAN  TUBES 

 Office,  512  Board  of  Trade  Building,  TORONTO,  Ont. 
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CANADIAN  GENERAL  ELECTRIC  CO 

(LIMITED) 


HEAD  OFFICE: 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS: 


1802  Notre  Dame  St. 
138  Hollis  Street 


MONTREAL. 
HALIFAX. 


)in  Street 
Granville  Street 


LONG .... 

BURNING 
ARC  LAMPS 

100  Hour 

and 

150  Hour 


WRITE  FOR 
DESCRIPTIVE  PAMPHLET 


Electrical 
Supplies 


WINNIPEG. 
VANCOUVER. 


100  HOUR  LAMP 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  wher  corresponding  with  Advertisers 
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The  Royal  Electric  Co. 

MONTREAL,  QUE.  Western  Office-  TORONTO,  ONT. 

ELECTRICAL  MACHINERY 
AND  APPARATUS 


WEST  END  MAIN  MACHINE  SHOP  OF  THE  ROYAL  ELECTRIC  CO  Y. 

The  machine  shop  illustrated  above  is  acknowledged  by  those  experienced  in  factory  design,  arrangement 
and  equipment,  as  equal  in  every  respect  to  any  on  this  continent  and  the  best  in  the  Dominion  of  Canada. 

It  is  equipped  completely  and  contains  many  machine  tools  larger  than  any  of  similar  kind  in  Canada,  and 
of  the  most  modern  type  and  highest  class,  which,  with  best  arrangement  and  thorough  shop  organization,  secures 
highest  standard  of  accuracy  and  finish  in  product. 

It  is  devoted  exclusively  to  the  manufacture  of  Electrical  Machinery  and  has  facilities  for  all  kinds  and  all 
sizes  up  to  the  largest  ever  made  anywhere. 

In  it  are  being  made  all  the  appliances  included  in  the  largest  single  order  ever  given  for  Electrical 
Apparatus,  viz. :  EIGHT  "  S.  K.  C."  TWO- PHASE  GENERATORS, 
each  of  2650  Horse  Power  capacity,  or  a  total  of  2X,200  H^orse  Po'wer,  for  the 
ClcxSL'm.lol'y  IVEf^.  Co'y»  together  with  Switchboards,  Transformers,  etc.,  etc. 

With  such  a  shop  it  is  not  necessary  to  have  made  outside  of  Canada  any  Electrical  Machinery 
contracted  for  with  

THE  ROYAL  ELECTRIC  COMPANY 
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m  S.  K.  6.  SYSTEM 

Generators    Transformers  Motors 

The  Only  Alternating  System  in  use  which  can  successfully 
operate  Incandescent  Lights,  Arc  Lights  and 
Motors  from  the  same  circuit. 


180  K.  W.   "S.  K-C."  GENERATOR.  g — ^ 

The  great  flexibility  of  this  System  makes  it  equally  as  well  adapted  for  Isolated  Plants,  for 
Motive  Power  for  Mills,  Factories  and  other  Industrial  Establishments,  for  Loncf-Distance 
Power  and  Light  I  ransmission,  as  for  Central  Stations. 


WE  ALSO  MflNUFflGTURE  THE  OLD  RELIABLE 

Genuine  Tlioiiison-Hoiision  Arc  Susiem 

DynaiTios,  single  and  Double  flrrc  Lamps 

The  operation  of  seventy-six  separate  plants  of  this  system,  installed  by  this  company  in  Canada, 
having  a  total  capacity  of  8323  lamps  (more  than  of  all  other  systems  combined),  indicates 
its  worth. 

THE  ROYAL  ELECTRIC  COMPANY 

MONTREAL,  QUE.  Western  Office:  TORONTO,  ONT. 
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SOME  AIR  RULES. 

The  volume  of  air  under  constant  pres- 
sure increases  directly  as  the  absolute  tem- 
perature increases. 

The  absolute  temperature  is  the  tem- 
perature shown  by  the  thermometer,  plus 
46.. 

To  find  the  volume  of  air  at  any  higher 
temperature,  multiply  the  volume  at  lower 
temperature  by  the  higher  absolute  tem- 
perature and  divide  the  product  by  the 
lower  absolute  temperature. 

Example  :  If  50  cubic  feet  of  air  enters  a 
healing  coil  at  20  degrees,  what  is  its 
volume  after  it  leaves  coil  at  100  degrees 
temperature  ? 

(Volume)  50  X  561  (higher  absolute  tem- 
perature) =  28,050  ^  481  (lower  absolute 
temperature)  =  58.3  cubic  feet. 

A  pound  of  air  at  atmospheric  pressure 
will  occupy  12.38  cubic  feet  at  32  degrees 
temperature. 

By  substituting,  a  constant  for  above 
value  is  obtained,  39.8,  and  with  this  con- 
stant the  cubic  feet  of  a  pound  of  air  can 
be  found  for  any  temperature  by  this  rule  : 

Divide  the  absolute  temperature  of  the 
air  by  39.08.  By  doing  this  for  two  tem- 
peratures the  difference  will  be  the  change 
in  volume  due  to  the  difference  in  heat  for 
each  pound  of  air. 


The  length  of  an  indicator  diagram 
should  be  twice  its  height,  in  order  to  be 
proportionate  in  appearance. 

You  should  keep  before  the  people. 
For  they  are  very  apt,  you  know, 
To  forget  you  are  in  business, 
If  you  cease  to  tell  them  so. 


ROBERT  ft.  ROSS.  E,.E. 

(M.E.  Grad.  S.P.S.;  E.E.  Degree  Toronto  University; 

Member  A.I. E.E.) 
Late  Chief  Electrical  Engineer  Royal  Electric  Co  , 
Montreal;  Works  Engineer  Canadian  General 
Electric  Co.,  and  previously  with 
Engine  Companies. 

ELECTRICAL  AND  ... . 
MECHANICAL  ENCINEER 

Specifications,  Plans,  Supervision,  Valua- 
tion and  Advice  on  Standard  Elect  lic 
Plants     Special  Machinery  Designed. 

Room  15,  Hamilton  Chambers 

17  St.  John  St,  M  NTREAL 


WANTED-BY  ELECTRICIAN  AND 
STEAM  ENGINEER 


Position  on  plant  of  soo  incandescent  lights  and  up- 
wards, with  arc  lighting,  as  general  man  in  charge  of 
plant  (wil  ing  to  trim).  Nearly  10  years'  experience  on 
all  kinds  of  construction  ;  thoroughly  posted  in  arc, 
motor,  constant  current  2  and  3  wire  incandescent  ;  also 
transformer  work,  single  and  two  phase,  with  2  and  3 
wires.  Good  practical  knowledge  of  station  working, 
steam  or  water.  Thoroughly  well  up  in  incandescent 
lighting.  A  great  hustler  on  inside  wiring  and  pole 
line  work.  First  class  references.  .Salary  low  for  steady 
employment     Address,  C.  O.  V 

Ii,ECTKiCAL  News  Office. 


Reardshaw's 


Baltic  steel  Works. 


THE  ENDURANCE  OF  ROTATING 
SHAFTS. 

Some  of  the  results  arrived  at  by  recent 
tests  made  by  the  government  authorities 
at  the  arsenal  in  Watertown,  Mass.,  may 
be  regarded  as  of  special  importance  in 
relation  to  the  endurance  of  rotating  shafts. 
Thus,  while  it  has  been  found  that  great 
improvements  in  tensile  strength  and  elas- 
tic limit  have  been  obtained,  it  has  not  been 
shown  whether  the  liinit  of  endurance 
under  repeated  strains  has  been  increased. 
In  the  rotating  tests  of  cylindrical  shafts, 
alternate  tensile  and  compressive  strains 
are  successfully  applied,  and  under  these 


conditions  of  loading,  no  steel  has  yet  been 
experimented  with  which  will  endiwe  a 
fibre  stress  of  40,000  per  square  inch  with- 
out rupturing,  and  this  result  has  been 
reached  after  a  total  number  of  repetitions 
of  from  four  to  seven  millions  for  steels  of 
high  elastic  limit  and  tensile  strength. 


Friction  is  very  nearly  proportional  to 
pressure. 

The  velocity  of  a  river,  by  reason  of  the 
friction  of  the  banks,  is  greatest  in  mid- 
channels,  a  little  below  the  surface,  and 
least  near  the  banks. 


Tl '  Mii '  EiiC '  Bii 


Has  an  outer  casing  and  requires  no  brickwork. 
Leaves  our  shop  mounted  on  skids  ready  for  use. 


IS  PORTABLE 

AllirrQ   Some  tests  show  a  saving  of  30  per  cent,  over  a  common 

OAVlO    rUCL~'    brickset  boiler.   We  guarantee  at  least  10  per  cent.    .  . 


RoDD  Enoineerlno  Go.,  Ud  ■  Mm%\,  N.  S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 


.''Profile"  'pooL  Cteel 

(Patented  and  Designs  Registered  ) 

Tools  fop  the  Lathe,  Planer,  Shaping,  Slotting  and  Drilling  Machines ;  also 
Chisels,  Rimers,  Taps,  Bits,  Broaches,  Gravers,  &e.,  &e. 

WITHOUT   FORGING;    NO  WASTING  IN  THE  FIRE;    STEEL  AS  IT  COMES  FROM  THE 
ROLLS,  READY  TO  CUT  TO  LENGTHS  AND  GRIND  INTO  TOOLS. 

GREAT  SPIHG  IN  TIME.   SAVING  OVER  50%  IN  THE  WEIGHT  OE  STEEL  USED. 


WINN  &  HOLLAND,  Montreal,  -  Sole  Agents  for  Canada. 
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PATENTS 


PROCURED  ON 


ULECTnTCAL  INVEIfTION.S 

Bv  RIDOUT  &  M/BEE  .  '°\XtnJ.s^°.''''° 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $3.50,  $4.00. 


W.  HEATHCOTE 

A.  M.  CAN.  sue.  C.  E. 

EleetPieal  Engineer  and  Contractor, 
Mechanical  Draughtsman. 

71  Yonge  Street  -  TORONTO,  ONT. 

Telephone  479. 


Telephones 


.  . THE .  . 
(illlllAllI^  „ 


NON=ARCINa 

Automatic  Circuit  Breakers 

You  have  been  looking-  for  a  successful  Automatic  Circuit  Breaker 
to  be  used  on  the  Primary  Side  of  your  Alternating  Current.  We  have 
it,  and  guarantee  it  to  you  in  every  way. 

Lightning!  Lightning! 

Who  is  afraid  of  that  ?  You  can  rest  assured  that  if  you  are 
equipped  with  our  Circuit  Breakers  you  need  have  no  fear.  We  have 
the  best  protection  offered  to  the  electrical  public.  We  are  leaders  in 
the  manufacturing  of  Circuit  Breakers,  either  for  Direct  or  Alternating 
Current  Systems.    Any  voltage.  Catalogue  Free. 

AUTOMATIC  CIRCUIT  BREAKER  GO.  -  Newaygo,  Mich.,  U.S.A. 


0 


ur  "flcme"  flutomatic .... 
Railwau  GoacH  and  Street  Gar 


GURTfllNS 


Main  Line  and 
Warehouse  .  . 


Sold  Outright. 
. .  No  Exorbitant 
Royalties.  .  .  . 

Only  Telephone 
made  that  does 
not  get  out  of 


For  either  open  or  closed  cars — made  to  fit  any  Window, 
ARE  THE  BEST  IN  THE  WOFtLlD. 


Adjustment. 


Send  for  Catalogue  and  Prices. 


SOLE  MANUFACTURERS  : 


Jolin  Siarr,  Son  &  60, 

!,4,6DUKES1.,C0 


(Limited. 

,  Halifax,  N.S. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Manufacturers  Toronto 


MUNDERLOH  &  CO. 


TRY  OUR  STATION 


VOLTMETERS  and 
. . .  AMMETERS 

Hundreds  in  use  in  United  States,  England,  Germany, 
France,  Australia,  Japan,  etc. 

WRITE  FOR  CATALOGUE  AND  PRICES 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 


BM  GOLDIE  &  /n^CaLLOCM  Cp 


[Limited. 


Improved  Steam  engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 

WOOL  mmm,  immm  imm,  mm,  mi\  mmi  mmm 

Fii^e  ^nd  Burglar  Px>oof  Sajfes  a.nd  Yaixlt  Doors. 


^toi^rra!  att^ntroft  ^^"^^         "  wheelock  "  improved  steam  engine 

^p^^iai  a^^^q^TOq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

^  "GALT,  ONTARIO.^^  ^ 
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ESTIMATES  FURNISHED  FOR  , 


Wiring  and  Installing  Complete  Electric  Plants 


Experimental  Apparatus,  Models,  Patterns. 
Light  Machinery  and  Commutators. 
Electrical  Apparatus  of  all  kinds  Repaired. 
Storage  Baiteries,  Doctors'  and  Dentists'  Electrical 
Apparatus  and  Machinery. 
Electric  and  Gas  Fixtures. 
Electric  Fan  Motors. 


44  Bleury  St. 
Corner  Jurors 

MONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO,  Ltd. 


OTTAWA, 
ONT.  .  . 


MANUFACTURERS  OF 


1^ OH  pints  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone 
and  Electric  Light  Supplies  .  .  . 


® 


P 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL,   GOODS   GUflKflNTEED   TO   GIVE.  SflTISFflGTlON 


Cai1)on  Cylinder  Batteries 


for  use  with  Annunciators,  Electric  Bells,  and  all  purposes  requiring 
a  Reliable  Battery  for  Open  Circuit  Work. 

I>o  you  want     ^     A  A  p        ^  >^  is  the  Best. 
SL  I>i?3r  Battery    ^     /V  \  L^c3v-)  Always  in  Stock. 

Si>ecial  Plaices  to  ^Fi^ade 

ROGERS  ELECTRIC  CO.      :      425  Richmond  Street,  LONDON,  ONT. 

ELECTRICAL  SUPPLY  DEALERS  AND  CONTRACTORS  FOR  ELECTRIC  CONSTRUCTION 


OAK 
TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Tflfiphoue  475. 


THE  J.  G.  MCLAREN  BELTING  CO.  Montreal 


FINE  ^    J:?^OFFICE.  SCHOOL, 
f  — tHURCH  &LODGEFURNLTURE  ^r^^'S^'jgJ 

kSEND  FOR  C»£i> 


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers. 


JENDERS  WANTED 


A  V'eekly  Journal  of  ;uJvanct;  infonna 
Lion  and  public  wurks. 

I'he  recogniiied  medium   for  advertise- 
ments for  'Tenders.' 


1 


iGANADIAN  CONTRACT  RECORDi 

TORONTO.  3 


THE  DAKE  ENGINE 


For  Running  Dynannos  in 

Small  Isolated  Plants 

STEADY  AND  EVEM  MOTION 

ALSO  FOR 

flTlflCHMENT  DIRECI  TO  FUNS,  BLOWERS,  GENTRIFUGIIL 
PUMPS,  SIOKERS,  SIEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 


PHELPS  MAGHINE  CO. 


EASTMAN,  P.  Q. 


CANADIAH 


I J0  w  w  w  V 

A  0jS  0a\  0x\  0Jk  0j 


I 


LEtTRICALNEWS 


5  DISSl  E  HM33ISg  J|[il!^^ 


I 


OLD  SERIES,  VOL.  XV.— No.  6. 
NEW  SERIES,  VOL.  VL— No.  ii. 

NOVEMBER,  1896 

PRICE  10  CENTS 
$i.oo  Per  Year. 

W.  A.  JOHNSON  ELECTRIC  CO'Y 

TORONTO 


Two  Phase  or  Single  Phase  Slow-Speed  Altepnating  Cur- 
rent Generators  for  Light  and  Power— 50  to  1200  h.p. 

Alternating  and  Direct  Current  Motors. 

Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 
for  Lighting,  Railways  and  Power. 

Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 
100  and  125  h.p.  ,  . 

Manhattan  Enclosed  Are  Lamps— (One  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  ol  solid 
carbon  l4"  dia. )  ,  o  t^,.      ^  i 

Keystone  Incandescent  Lamps.     Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 

WAGNER  TRANSFORMERS 

NOT  THE  CHEAPEST.  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


STANLEY  TRANSFORMERS 


The  Standard  of  the  World  for 


Incandescent  Lighting 
Arc  Lighting 


Operating  Motors 
Power  Transmission 


INCREASE 

STATION 

CAPACITY 


DIMINISH 

OPERATING 

EXPENSES 


We  furnish  :a  Guarantee  of  the  EFFICIENCY  and  REGULATION  of  each  Transformer 
and  will  Insure  them  for  one  per  cent,  per  annum. 

THE  ROYAL  ELECTRIC  CO. 


MONTREAL,  QUE. 


western  Office-  TORONTO,  ONT. 
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E.  GftRL  BREITtiflUFT 

CONSUL51Ne 
1     ^  •4-      ^  ^  1             v%  /A  ?  n     /\  1^ 

LiBGiiiGai  Ln§'n6cr 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     1  nrni  iti  nuT 
and  Railway  Work  f  DCnLIII,  UN  1  • 

Eugene  F.  Phillips,  President.                                               John  Carroll,  Sec.  and  Treas. 

aiF.FiiiiPiiEraiiWili 

/WONTR&f\U  Gf\Nf\Df\ 

\x  1;  i//  Bi  HID  \mm  mm  m\ 

^^^QtlrWX^I^                    Electric  Light  Line  Wire 
/ — j^^^m^^-z—               Incandescent  and  Flexible  Cords 

yj^M  RiWfl!  [[IR  ID  IROLl[t  WIR[ 

/                        >.              Amerieanite.  Magnet,  Office  and 
JJ^^^M  \                         Annunciator  Wires 
^^^^^^                Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    American  Electrical  Works,  Providence,  R.  I. 
New  York  Store  :    P.  C.  Ackerman,  Agent,  10  Cortland  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 

TORONTO,  CANADA. 

TIRE.  -PROOF 

ROOFIHC 

ILLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  Q 

./^AWFAcraR£fiS.  TOROHTO 

FIRSTBROOK  BROS. 

King  St.  East,      -  TOBOIiTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GKOSS-«RMS. 

WRITE  FOR  PARTICULARS. 

WAWT17n  DYNAMOS  AND  MOTORS  TO  REPAIR 

11  llll  X  JjL/          Arm!)tllrP<;  RpWnimrl  off"  sizes  and  systems. 

"  ^  MmMM^           HlillulUICo  ncnUUIIU  T.&H.  Arc  Armatures  a  Specialty. 

Save  Agent's  Commission  by  sending  direct  to 

Geo.  E.  Matthews,  Manager.        C  LEGTRIG  REPAIR  &  GONTRftGTING  GO. 

Late  of  the  Royal  Electric  Co.       L                  623  Lagauchetiere  St. ,  MONTREAL. 

^  ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

^^■^^^         ^P'^  ^P'                              ^p'  ^^^w^^^^w^^^'^^^^f^w^^r^^r^f^^r^^ 

Electrical  Engineers  and  Contractors 

Estimates  Furnished  on  all                                #|k                               U  n  iit  n  r  1 1     0 1  >■  •  n  • 
Electric  Installations                                 ^                              MUNTncAL,  UANADA 

If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  haFd- 
ware  raepchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

^  ELECTRICAL  ENGINEERS  —^^r^^C\ 

No.  9  Chenneville  St.                         ^^^^"^"OV      V  ^^T^^ 

MONTREAL                          ""^^^l^A  ^.^^  

Fred.  Thomson,  late  chief  elec-  ^ — "^Xk   ^^mm  1    1  ^^^'"'''''''^ 

B     ^%      \                                                                    01  ail  uescriptions. 

i"^^  ^^""^"""''^  0(1  y           Complete  Plants  InstaUed  

°  ARMATURES  REWOUND 

I       Z^,^""^^  Correspondence               w^^^                            Royal  T-H  Arc  a  Specialty 

. — ^                 Solicited                    A^.p^r                  Dynamos  and  Motors  Repaired 

J.  B.  McLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.        -  Toronto. 

It  pays  to  advertise  in  the  Canadian  Electrical  News. 

DODGB 

Split  Friction   Clutch    Pulley  and 
Cut-Off  Coupling. 

Special  Dynamo  and  Motor  Pulleys 

High  Class  Hangers,  Floor  Stands, 
Self-Oiling  Bearings,  Shafting,  c^c. 

Prices  and  Information  on  Application. 

DODGE  WOOD-SPLIT  PULLEY  GO. 

Office :  74  Yorh  Street,              -  TORONTO 

Your  Stomacli 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 

Promote   Digestion.  Reenlate  the 
Stomach.  Liiver  and  Bowels,  Purify 
the  Blood;  and  are  a  Positive  Cure  for 
Constipation,  Hick  Headache,  Bil> 
iouMnCHs,  and  all  other  Diseases  arising 
from  a  disordered  condition  of  the  Liver  and 
Stomach.  They  act  Kently  yet  promptly,  and 
perfect  digestion  follows  their  use. 
ElpansTabules  take  the  place  of  an  Entire 
^^^^    M  e  d  ici  ne  C  h  e  Bt,  and 
j^^^^^^  should  be  kept  for  use  in 
every  family. 

^^■^^{KO'  Price,  50  Cents  a  box.  At 
^^^■KjiJ^    DrugglbtH  or  by  mall, 
^^^^^  RIPANS  ClIIEMICAL  CO.. 
^^^^          10  Speuob  St.,  New  Yoek. 
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Electrical 
Supplies . . . 


• 

c 
r 

• 

Write  for  Illustrated  Catalogue. 

John  Starr,  Son  &  Co.,  Ltd. 

Mnfrs.  and  Dealers  in 

ELECTRICAL  SUPPLIES 

Box  44S       ^       Halifax,  N.  S. 

Advertise  in  ihe  Canadian  Electrical 
News.    It  will  pay  you. 


The  New  Line  of ... . 

"NEW  AMERICAN"  TURBINES 

'OR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
Steadiness  of  Motion 
Ease  of  Regulation 
Freedom  from  Trouble  of  Any  Kind 
and  is  without  a  pival  for  Electrical  Purposes 

gy  WHEELS  SOLD  IN  1895  WHICH  ARE 


DEVELOPING  OVER  11,000  H.  P. 


Higfh  Class  Gearing', 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


Wm.  Kennedy  &  Sons 
 OWEN  SOUND  ONT. 


VDLCANIZED  FIBRE  CO.  -..—^.3.3. 
so.  ™..u.cx„«e.s  OP  HARD  VDLCANIZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Med,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 

The  National  Electric  Co. 

EAU  CLAIRE,  WIS. 

THF  NATinNAI  AITFRNATflR  forBeautyof  Design,  completeness  of 
■  IIL    IIMIIUIIHL    HLI  Linifll  mi  Construction  and  Electric  Efficiency, 

takes  the  Lead.    No  Shut-Downs;  Parts  in  Duplicate;  over  Four  Hundred  in  operation,  in  every 
State  in  the  Union,  South  America,  Japan  and  British  possessions. 
Send  for  Prices  and  Testimonials. 


CANADIAN  OFFICE; 


J.  W.  SKINNER 


Mitchell,  Ont. 


TO 

Central  Station  Managers 

HAVE  YOUR  GENERATOR  OR  TRANSFORMER 
Plants  remodelled  and  put  on  a  paying  basis.  You  do  not 
know  how  much  coal  is  being  wasted  in  inefficient  machinery,  or 
poorly  arranged  distribution  systems  until  you  investigate.  Write  to 
the  undersigned  for  information  that  you  will  never  get  from  manu- 
facturing companies,  as  to  improved  methods  and  fuel-saving  devices. 

GEO.  WHITE-FRASER 

MEM.  AM.  INST.  ELEC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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Kay  Electric  Mf^.  Co. 


255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.    Telephone  1214. 


'VSTs  are  prepared,  to  f-u.mistL  

Dynamos  of  any  capacity  for  any  voltage  either 

compound  or  shunt  wound. 
Motors  from  1-8  to  4:0  h.  p.,  either  series  or  com- 
pound wound. 
Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Iransformers  of  any  capacity  from  5  to  125  lights. 
Klectro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE   FOR  PARTICULARS  AND  ANY  INFORMATION  REQUIRED. 


I 


nff  rmfl  urn  ^^^^^"^ '  ^^^^^  ^^^^^^ 

W    "H     It  A  '^^'^^^  ^o^^''' ^or  electrical 

1  u  1 1 J II  U      ^"^  ^^^^^ 

MANUFACTURED  BY 

Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany, 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que.  ^SK?SinVa' 

Fartic-U-lars  on.  J^k^pplication- 


the 


STEf\/V\  PUMPS 


IDTJIPLEIIX: 


For  All  Duties 


•••• 


NORT/tEY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monteal 


SObB  AGENTS  FOR  PROVINCE.  OF  QUEBEC- 


FINE.  -  - 


E 


C 


Street  Cars 


OUR  SPECIALTY  .  . 


PA55ERSON  &.  CORBIN 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

.....  ST.  CATHARINES,  ONT. 


©-^TRANSFORMERS  ^ 


We  have  the  largest  and  most  thoroughly  equipped  factory  in 
America  devoted  exclusively  to  the  manufacture  of  Transformers.    .  . 


The  "SIMPSON"  TRANSFORMER  has  by  long  odds,  by  merit 
only,  won  the  first  place  over  all  other  transformers,  and  is  in  use  by 
more  companies  than  any  other  make  in  this  country  


G.  T,  aiMPSON    •    Hf\MILTON,  ONT 
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AN  OLD  FIRE  ENGINE. 

Through  the  courtesy  of  Mr.  James  Devlin,  Chief 
Engineer  of  the  Kingston  Penetentiary,  we  are  enabled 
to  present  to  our  readers  an  illustration  and  some 
particulars  of  an  old  fire  engine  which  has  found  a 
resting  place  in  that  institution,  and  which  was  an 
object  of  much  interest  to  the  delegates  to  the  last 
annual  convention  of  the  C.  A.  S.  E.,  on  the  occasion 
of  their  visit  to  the  penetentiary.  The  engine  was 
made  by  Mr.  Perry  of  Montreal,  brother  of  Mr.  Alfred 
Perry  of  that  city,  and  took  first  prize  at  an  exhibition 
held  in  Montreal,  the  finest  workmanship  being  dis- 
played in  its  construction. 

The  engine  _was  purchased  by  the  government  of 
Upper  Canada 
upwards  of  forty 
years  ago  for 
the  sum  of 
loo,  and  is  to- 
day in  all  its 
working  parts 
quite  as  good  as 
new. 


The  large  num- 
ber of  torpedo 
boats  now  being 
built  for  the  U. 
S.  navy  brings 
forth  some  feat- 
ures in  machin- 
ery exceptionally 
interesting  and 
novel.    On  some  ll 

boats  of  this  kind  recently  launched,  the  equipment  of 
steam  pumps,  as  well  as  the  main  engines,  are  run 
without  the  use  of  oil  in  the  steam  cylinders.  While 
this  is  not  a  new  idea  so  far  as  vertical  steam  engines 
are  concerned,  it  has  never  been  the  practice  to  run 
steam  pumps  without  oil.  The  pumps  are  arranged 
without  any  oil  holes  whatever,  so  that  it  is  impossible 
to  get  oil  into  the  steam  cylinders.  These  pumps  were 
given  an  exhaustive  test  tor  several  days  by  the  manu- 
facturers and  they  operated  with  entire  satisfaction,  and 
without  using  a  drop  of  oil.  The  doing  away  with  the 
use  of  oil  in  the  steam  cylinder  of  a  vessel  is  a  matter  of 
considerable  importance,  as  there  is  no  necessity  of 
carrying  feed  water  filters  and  no  anxiety  about  oil  in- 
juring the  body.  —  Scientific  Machinist. 

The  Canadian  Customs  authorities  have  lately  given 
a  decision  to  the  effect  that  all  electric  bells  imported 
into  the  country  are  subject  to  a  duty  of  25  per  cent, 
ad  valorem. 


An  Old  Fire  Engine — Kingston  Penitentiary. 


IMPROVEMENTS  BY  THE  TORONTO 
ELECTRIC  LIGHT  CO. 

The  Toronto  Electric  Light  Co.  have  erected  a  new 
incandescent  and  power  station,  adjoining  their  other 
stations  on  the  Esplanade.  The  new  station  is  con- 
structed entirely  of  brick  and  iron,  so  that  there  is 
nothing  for  fire  to  feed  upon.  The  work  on  this  station 
has  been  considerably  delayed  owing  to  the  failure,  of 
the  contractors  to  furnish  the  galvanized  iron  roofing 
material  as  promptly  as  required.  Inability  to  roof  in 
the  building  has  prevented  the  installation  of  the 
machinery. 

An  immense  foundation  of  concrete  has  been  put  in  to 
carry  the  required  steam  and  electrical  plant.    A  large 

vertical  engine 
is  now  being  put 
in  position,  and 
it  is  expected 
that  the  entire 
equipment  of 
machinery  for 
this  new  station 
will  be  in  opera- 
tion before  the 
close  of  the  year. 

In  the  large 
station  adjoining 
there  has  just 
been  put  in  a 
new  condenser 
operating  verti- 
cally and  driven 
by  a  small  direct 
connected  vert\. 

cal  engine.  This  condenser  was  built  under  the  direc- 
tion of  Mr.  J.  J.  Wright,  the  manager.  It  is  of  much 
heavier  construction  than  most  of  those  we  are  accus- 
tomed to  see,  the  object  being  to  avoid  the  many 
break-downs  which  have  been  experienced  from  the 
constant  operation  of  lighter  machines.  Mr.  Wright 
is  a  believer  in  the  wisdom  of  putting  a  sufficiency 
of  cast  iron  into  steam  and  electrical  machinery  for  use 
in  the  electrical  business,  to  give  it  the  strength  neces- 
sary to  withstand  the  strain  of  constant  operation. 


The  most  economical  point  of  cut  off  in  an  engine, 
says  the  Boston  Journal  of  Commerce,  is  not  that  point 
that  will  expand  the  steam  down  to  the  atmospheric 
pressure,  but  is  a  point  between  three-tenths  and  one- 
third  cut-oflf.  A  variation  of  a  slight  amount  either  side 
of  this  point  makes  but  little  difference,  and  we  would 
not  call  an  engine  with  eight  pounds  terminal  under 
eighty  pounds  pressure  as  overloaded. 
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THE  LACHINE  RAPIDS  HYDRAULIC  &  LAND 
COMPANY'S  WORKS. 

It  is  barely  a  year  since  we  first  announced  tliat  a 
company  was  being  formed,  whose  object  it  would  be 
to  harness  the  Lachine  Rapids  to  utilize  its  dormant 
power  for  electric  purposes. 

Without  a  visit  to  the  works  in  question  it  is  im- 
possible for  anyone  to  conceive  an  idea  of  the  magnitude 
of  the  undertaking  and  the  amount  of  work  already 
accomplished. 

It  was  only  at  the  end  of  August,   1895,  that  permis- 
sion was  asked  to  construct  the  dams, 
which    permission    was  granted  to  Mr. 
McLea  Walbank  and  Thomas  Pringle,. 
the  former  a  civil  and  the  latter  a  me- 
chanical   engineer,    both    of  Montreal 
After  this  permission  was  obtained  from 
the  Dominion  Government  it  was  neces- 
sary to  form  a  company  for  putting  the 
same  into  execution,  which  took  consid- 
erable time.    Plans  and  specifications  were 
prepared,  estimates  were  made  and  ten- 
ders asked  for  carrying  out  the  work. 

The  intention  of  the  company  was  to 
develop  water  power  and  sell  it  to  existing 
corporations  and  deliver  it  to  them  upon 
the  jack  shaft  of  the  company's  power 
house  at  the  rapids.  On  this  understand- 
ing a  company,  with  a  capital  of  one  mil- 
lion dollars  ($1,000,000)  was  formed. 
The  contract  for  the  excavation  of  head 


and  tail  races  and  the  construction  of  stone  and  crib 
dams  was  awarded  to  Messrs.  Wm.  Davis  &  Sons,  of 
Ottawa,  and  the  work  actually  got  under  way  late  last 
fall. 

The  directors  immediately  set  about  trying  to  dispose 
of  their  power,  and  having  offered  it  at  what  they 
considered  a  reasonable  figure  to  several  large  cor- 
porations, who  declined  to  negotiate  until  the  com- 
pletion of  the  works  in  question,  perhaps  thinking  that 
when  completed  so  large  a  power  would  only  be  in  the 
market  for  the  very  wealthy  corporations,  they  made  no 
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offer,  doubtless  figuring  that  "  Possession  is  nine  points 
of  the  law,"  and  that  a  company  without  rights  or 
franchises  would  have  small  chance  of  disposing  of 
their  power,  and  they  waited  for  a  bargain. 

The  directors  of  the  Lachine  Rapids  Hydraulic  & 
Land  Company  knew  the  value  of  their  power,  they  had 


Mr.  G.  B.  Bi'RLAND,  President. 

faith  in  their  undertaking,  at  least  the  promoters  had, 
and  at  a  meeting  of  the  shareholders,  held  some  time 
later,  it  was  decided,  that  if  the  opinions  of  the  com- 
pany's engineers  could  be  corroborated  by  outside 
experts,  the  necessary  money  would  be  forthcoming  to 
convert  the  power  into  electricity,  and  sell  it  wholesale 
and  retail  directly  to  the  customers  themselves. 
Messrs.  Walter  Shanley  and  T.  C.  Keefer,  two  of  our  best 
known  engineers,  were  consulted,  and  after  hearing  the 
explanations  of  the  company's  engineers  on  the  question 
of  frazil  or  anchor  ice,  back  water,  examining  the  plans 
and  specifications  of  the  works,  their  report  more  than 


1 

Mr.  T.  Pringle,  Vice-President  and  Engineer. 

endorsed  the  statement  already  given,  and  it  was 
therefore  decided  to  increase  the  capital  of  the  company 
to  two  million  dollars,  and  to  award  contracts  for 
electrical  machinery. 

The  next  question  considered  was  the  ingress  into 
the  city,  and  here  the  company  met  with  considerable 
opposition,  but  having  quietly  secured  the  controlling 
interest  in  the  stock  of  the  Citizens'  Light  &  Power 
Company,  Ltd.,  whose  works  are  situated  at  Cote  St. 
Paul,  a  company  having  a  notarial  agreement  with  the 
city  of  Montreal  for  the  erection  of  poles  in  all  its 
streets,  having  contracts  for  street  lighting  for  long 
terms  of  years  with  the  towns  of  St.  Henry,  St.  Cune- 


gonde,  Westmount  and  St.  Louis  de  Mile  Knd,  and  the 
lighting  of  the  Montreal  Harbor,  also  various  contracts 
for  private  lighting,  they  seized  the  opportunity  of 
obtaining  an  extraordinary  entrance  into  the  city  of 
Montreal.  Existing  corporations  did  not  like  this  step 
on  the  part  of  the  Lachine  Rapids  Hydraulic  &  Land 
Company,  and  as  soon  as  they  commenced  to  avail 
themselves  of  their  rights  to  erect  poles,  no  less  than 
two  companies  entered  suit  to  prevent  them  doing  so^ 
This  resulted  in  the  company  acquiring  the  charter  of 
the  Standard  Light  &  Power  Company,  which  was 
granted  by  the  Legislature  of  the  Province  of  Quebec, 
and    which    gives,    without    the    city's    consent,  the 


Mr.  W.  McLea  Walbank,  Managing-  Director. 

authority  to  lay  underground  conduits  in  the  streets  of 
the  city  of  Montreal.  It  was  however  reserved  in  the 
charter  for  the  city  to  prescribe  the  manner  in  which 
the  streets  might  be  opened.  But  the  city  treated  the 
requests  of  the  company  with  contempt,  and  on  the 
company  commencing  operations,  their  men  were 
forcibly  restrained  and  arrested  at  the  request  of  the 
Montreal  City  Council.  The  result  was,  that  Mr. 
Walbank,  the  vice-president  and  managing  director  of 
the  Standard  Light  &  Power  Company,  applied  to  the 
superior  court  for  an  injunction  to  restrain  the  city 
police  from  interfering  with  the  men  in  the  carrying  out 


Mr.  a.  I'KiNXiLi:,  Sccn-lar)-  ;uid  Engineer. 


of  their  work.  The  injunction  was  granted  and  the 
case  argued  and  won  by  the  company.  The  city  went 
to  appeal,  and  judgment  in  appeal  w-as  rendered  quite 
recently,  unanimously  maintaining  the  company's 
charter,  and  declaring  the  injunction  absolute  and 
allowing'  the  work  to  go  on.    Therefore  the  Lachine 
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Rapids  Hydraulic  &  Land  Company  with  its  associated 
companies  have  now  pole  rights  and  underground 
rights  throughout  the  whole  city. 

DESCRIPTION  OF  THE  WORKS. 

The  plan  of  the  works  on  a  very  small  scale  is  shown, 
which  gives  the  head  race  and  wing  dam,  guard  pier, 
tail  race  and  main  dam  with  power  houses  on  it,  and 
the  land  acquired  for  the  future  model  high  class 
suburb  that  the  company  propose  to  erect. 

The  proposed  head  race  is  one  thousand  feet  wide  at 
the  main  dam  and  is  about  four  thousand  feet  long,  and 
will  have  an  average  depth  of  water  of  thirteen  feet. 
The  bottom  of  the  tail"  race  will  be  some  nine  or  ten 
feet  lower  than  the  bottom  of  the  head  race,  and  will  be 
some  twelve  or  fifteen  hundred  feet  wide,  allowing 
ample  capacity  for  the  carrying  away  of  the  water 
discharged  from  the  wheels.  The  main  dam  is  con- 
structed of  cut  stone,  about  four  feet  wide  and  about 
fifty  feet  long,  set  to  quarter  inch  joints  and  grouted  in 
cement  filled  in  with  concrete  between  the  stones. 
These  stone  piers  rest  upon  concrete  foundations  which 
start  at  the  wheel  pit  level  and  finish  at  the  top  of  the 
flume  bottom.  There  are  two  vertical  sliding  gates  in 
each  flume  and  system  of  stop  logs  at  the  lower  end 


Mr.  Alex.  Fraser,  Director. 


with  a  steel  frame  and  iron  rods  secured  to  the  bottom 
of  the  flumes,  so  that  the  weight  of  the  water  will  have 
a  tendency  to  assist  in  holding  the  stop  logs  in  position. 
In  front  of  these  is  an  iron  rack  especially  made  to 
keep  off  all  debris  from  the  wheels.  The  wheels  them- 
selves are  "Victor"  make  and  have  been  tested  at 
Holyoke  and  given  over  eighty  per  cent  efficiency. 
The  wheels  are  vertical  and  governed  by  an  improved 
governor  which  will  control  the  speed  within  2%  trom 
no  load  to  full  load.  The  wheels  will  be  coupled  by 
bevel  core  gears  to  a  horizontal  shaft,  six  in  series,  and 
at  the  extremity  of  the  shaft  will  be  a  750  K.W. 
generator  which  is  being  made  in  Schenectady  for  the 
Canadian  General  Electric  Company.  The  speed  of 
these  machines  will  be  175  revolutions,  generating  a 
current  of  4400  volts.  They  will  be  the  most  modern 
three-phase  machines  and  built  to  be  easily  moved  for 
repairs. 

The  increase  of  temperature  after  a  continuous  run  of 
twenty-four  hours  at  rated  speed  must  not  exceed 
forty  degrees  centigrade  above  the  temperature  of  the 
air  at  five  feet  distance  from  the  shaft.  The  inherent 
regulation  of  the  dynamo  shaft  shall  be  set  with  the 
drop  of  potential  between  10%  at  rated  load,  and  the 
non-inductive  load  shall  not  exceed  6%.    The  dynamos 
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are  to  operate  regularly  and  parallel,  having  common 
bus  bars.  And  in  so  operating,  each  dynamo  must 
carry  its  portion  of  the  total  load.  The  insulation  is 
to  withstand  successfully  a  potential  ten  times  as  great 
as  that  for  which  it  is  designed,  and  the  armature  to  be 
tested  for  twenty  thousand  volts. 

As  already  stated,  the  wheels  shall  be  connected  six 
to  each  machine,  there  being  twelve  machines,  there 


Mr.  Peter  Lyall,  Director. 


will  be  in  all  seventy-two  wheels.  The  power  house 
will  consist  of  a  building  about  one  thousand  feet  long 
with  three  centre  portions  divided  off  so  as  to  form  the 
dynamo  house  starting  from  the  shore. 

There  will  be  on  each  line  of  shaft  six  wheels  and  a 
generator  ;  then  a  generator  and  six  wheels  ;  then 
again  six  wheels  and  a  generator  and  a  generator  and 
six  wheels  ;  then  six  wheels  and  a  generator  ;  then  a 
generator  and  six  wheels.  This  doubled  will  complete 
the  electrical  lay-out.  The  bailding  is  of  steel  con- 
struction, the  dynamo  portions  being  Laprairie  pressed 
brick.  The  foundations  and  flooring  of  the  dynamo 
houses  are  of  concrete  and  steel  beams,  and  the  turbine 
sheds  of  steel  work  with  three  inch  plank  covered  with 
corrugated  iron. 

A  traveller,  capable  of  carrying  twenty-five  tons  with 


Mr.  E.  K.  Greene,  Director. 


thirty-nine  feet  span,  will  travel  the  full  length  of  the 
dynamo  house  and  turbine  sheds  moving  any  machinery 
that  may  be  required  and  at  the  same  time  placed  so  as 
to  lower  or  raise  the  head  gates.  The  switch-boards 
will  be  of  the  latest  type.  The  pole  line  starting  from 
the  power  house  is  constructed  of  lattice  steel  poles  and 
calculated  to  stand  a  wind  pressure  of  six  thousand 
pounds.    It  is  fitted  up  with  6x6  cross-arms,  made  of 
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British  Columbia  fir  with  double  petticoated  porcelain 
insulators,  and  carrying  No.  o  wires  as  far  as  the 
Lachine  Canal,  near  the  Curran  bridge,  when  it  will 
pass  underground  until  it  enters  the  sub-station  located 
at  the  intersection  of  Seminary  and  McCord  streets. 
The  current  will  from  this  point  be  distributed  through- 
out the  city  in  underground  conduits,  which  are  being 
constructed  by  the  Standard  Light  &  Power  Company. 


Mr.  W.  p.  Davis,  Senior  Member  of  the  Firm  of 
Wm.  Davis  &  Sons,  Contractors. 

The  names  of  the  officers  of  the  company  and  of  the 
engineers  and  contractors  of  the  works,  are  as 
follows  : — 

G.  B.  Burland,  Montreal,  President. 

Thomas  Pringle,  Montreal,  Vice-President. 

W.  McLea  Walbank,  B.A.  Sc.,  Montreal,  Managing 
Managing  Director. 

Alexander  Pringle,  Secretary  Pro-tem,  Montreal, 

Alexander  Fraser,  Ottawa,  Director. 

E.  Kirk  Greene,  Montreal,  Director. 

Hugh  Graham,  Montreal,  Director. 

Peter  Lyall,  Montreal,  Director. 

ENGINEERS. 

T.  Pringle  &  Son  and  W.  McLea  Walbank,  Montreal. 


Mr.  W.  H.  Davis,  of  Wm.  Davis  &  Sons. 


CONTR.\CTORS. 

For  dams  and  excavation,  William  Davis  &  Sons. 

For  iron  work,  Dominion  Bridge  Company. 

For  wood  work,  the  James  Shearer  Company,  Ltd. 

For  water  wheels  and  hydraulic  machinery,  Stilwell- 
Bierce  &  Smith-Vaille  Company. 

For  electrical  machinery,  the  Canadian  General 
Electric  Co. 


For  wire  work,  the  Dominion  Wire  Works. 

Underground  conduits,  National  Underground  Con- 
duit Co.,  New  York. 

We  are  pleased  to  be  able  to  present  to  our  readers, 
accompanying  this  article,  portraits  of  some  of  the 
above  named  gentlemen. 


EXPANSION  OF  BOILERS  BY  HEAT. 

A.  C.  Kirk,  in  a  recent  discussion  on  "  Hard  Firing 
in  Boilers,"  gives  it  as  his  opinion  that  the  expansion  of 
the  material  of  boilers,  and  the  strains  that  frequently 
cause  them  to  leak  are  largely  due  to  irregular  heating, 
and  this  irregular  heating  must  be  greatest  in  the 
largest  boilers  whose  various  surfaces  are  exposed  to 
very  different  temperatures,  says  the  Scientific  Machin- 
ist. Thus,  the  temperature  of  the  flues  of  a  Lancashire 
boiler  being  much  higher  than  that  of  the  shell,  its 
movement  must  necessarily  be  greater.  This  would  be 
an  argument  in  favor  of  boilers  of  compact  form  like 
those  used  in  ships.  It  has  often  been  observed  that 
new  boilers,  that  is  to  say,  boilers  having  clean  inner 
and  outer  surfaces  give  much  better  results  in  steaming 
than  those  that  have  been  in  service  for  months,  and 
this  is  used  as  a  reason  for  decrying  the  tests  of  new 
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Mr.  Jas.  D.  Davis,  Junior  Member  of  Wni.  Davis  &  Sons. 

boilers  as  a  standard  of  duty.  Nevertheless  the  duty 
of  a  new  boiler  could  be  kept  up  till  it  was  worn  out  if 
it  were  fed  with  pure  water  and  fired  with  gas  or  other 
smokeless  fuel.  So  the  results  of  test  should  rather  be 
taken  as  standards  ot  efficiency  to  be  worked  up  to. 
This  is  all  the  more  feasible  since  various  methods  of 
forced  combustion  render  it  possible  to  burn  slack, 
steam  coal,  gas  coal,  patent  fuel  and  anthracite  in  the 
same  furnace,  and  equally  without  smoke. 

The  problem  of  raising  steam  in  a  boiler  begins  with 
the  burning  of  the  fuel,  which  must  be  consumed  at  the 
required  rate  and  burned  completely  so  as  to  keep  the 
heating  surfaces  as  clean  as  possible.  The  heat  has  to 
be  communicated  to  the  water  with  the  smallest  loss  on 
the  way,  and  the  steam  has  to  be  used  in  the  least 
possible  time  after  production,  in  order  to  work  with 
economy. 

Notice  of  application  for  the  incorporation  of  the  Willson  Car- 
bide Works  of  St.  Catharines,  Limited,  has  been  given.  The 
object  is  the  manufacture  of  calcium  carbide  .md  any  other  metal- 
lurgical substances,  the  capital  to  be  $200,000,  The  incorpora- 
tors are  :  Thomas  Leopold  Willson,  St.  Catharines  ;  E.  A.  Neres- 
heimer, New  York  ;  A.  M.  Scott,  Woodstock  ;  John  Garry,  St. 
Catharines,  and  R.  G.  Cox,  St.  Catharines.  Messrs.  Willson, 
Neresheimer,  Scott  and  Garry  will  be  the  provisional  directors. 
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Boiler  explosions  are  principally  due 
Boiler  Explosions,    to  two  causes,   viz.,  defective  steam 

apparatus  and  ignorant  or  careless 
engineers  and  firemen.  The  extent  to  which  these 
causes  exist  is  shown  by  a  tabulated  statement  of  boiler 
explosions  for  the  past  sixteen  years,  which  was  sub- 
mitted at  the  annual  convention  ot  the  National  Asso^ 
ciation  of  Stationary  Engineers  held  recently  in  Buffalo. 
The  explosions  during  this  period  aggregate  3,586, 
involving  the  loss  of  4,508  lives,  6,348  cases  of  serious 
injury,  and  damage  to  property  in  13)^  per  cent,  of  the 
explosions  amounting  to  $8,288,370.  These  figures 
speak  volumes  In  favor  of  the  better  education  of  the 
engineer  and  the  periodical  inspection  of  steam  produc- 
ing apparatus. 


In  connection  with  the  revival  of  the 
Sunday  Cars.  Sundar  car  agitation,  the  City  Council 
of  Toronto  have  obtained  from  prom- 
inent legal  gentlemen,  including  Sir  Oliver  Mowat,  Min- 
ister of  Justice,  the  opinion  that  as  a  condition  of  sub- 
mitting the  question  of  Sunday  cars  to  a  vote  of  the 
citizens,  the  Council  have  the  power  to  impose  such 
special  conditions  upon  the  company  as  they  may  deem 
advisable.  One  would  suppose  that  the  most  important 
consideration,  especially  from  the  standpoint  of  those 
who  hold  that  a  Sunday  service  is  objectionable,  would 
be  to  secure  a  properly  regulated  and  limited  service. 
It  is  surprising  to  observe,  however,  that  the  special 
condition  insisted  upon  by  the  anti-Sunday  car  element 
in  the  Council,  is  that  the  company  shall  be  compelled 
to  grant  a  three-cent  fare  on  Sunday.  It  cannot  be 
doubted  that  cheap  fares  are  an  inducement  to  the 
citizens  to  use  the  cars.  That  being  the  case,  is  it  not 
highly  inconsistent  on  the  part  of  those  who  declare 
that  Sunday  street  car  traffic  is  demoralizing,  to  compel 
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the  street  railway  company  to  offer  the  citizens  the 
greatest  possible  inducement  to  patronize  the  cars  on 
Sunday. 


A  DISTINCT  addition  is  to  be  made  to 

The  Canadian  West-  .u      1     ^  •     1  r    j.     •        ■   j  ,t..:„,. 

.       _  „         the  electrical  manutacturmg  mdustnes 
inghouse  Company.  » 

of  Canada,  by  the  establishment  at 
Hamilton  of  a  branch  manufactory  of  the  Westinghouse 
Electrical  Manufacturing  Company,  of  Pittsburgh,  Pa. 
All  the  arrangements  to  this  end,  including  the  purchase 
of  the  McKechnie  factory  building,  and  the  granting  of 
special  privileges  by  the  city,  have  been  concluded,  and 
the  works  are  expected  to  be  in  operation  early  in  the 
new  year.  The  Canadian  company  will  be  known  as 
the  Westinghouse  Manufacturing  Co.,  Limited,  of 
Hamilton.  The  names  of  the  incorporators  are  : — 
Messrs.  George  Westinghouse,  Henry  Herman  West- 
inghouse and  John  Caldwell,  all  of  Pittsburg,  manufac- 
turers, and  the  Hon.  James  M.  Gibson  and  Mr.  Archi- 
bald E.  Malloch,  of  Hamilton.  Messrs.  H.  H.  West- 
inghouse, the  Hon.  James  M.  Gibson  and  Archibald  E. 
Malloch  are  to  be  the  provisional  directors  of  the  com- 
pany. 


A  Fair  Method  of 
Appointment. 


It  has  been  usual  in  the  past  for  a 
great  deal  of  wire-pulling  to  be  done 
to  secure  the  position  of  engineer  in 
large  public  buildings.  In  consequence  it  frequently 
happened  that  the  man  who  was  best  equipped  by 
knowledge  and  experience  failed  to  get  the  position.  In 
other  words  the  man  with  the  greatest  amount  of 
"  pull  "  got  the  appointment  over  the  heads  of  men  who 
were  better  qualified,  but  were  no  good  as  wire-pullers. 
We  are  pleased  to  observe  that  these  conditions  are  not 
to  be  allowed  to  prevail  in  connection  with  the  new  city 
buildings  now  approaching  completion  in  Toronto.  Aj 
a  recent  meeting  of  the  City  Council  a  resolution  was 
Adopted  that  the  stationary  engineer  to  be  placed  in 
charge  of  the  boilers  and  heating  of  the  buildings  be 
appointed  after  a  competitive  examination.  It  begins 
to  appear  as  if  those  engineers  who  aim  to  secure 
the  good  positions  in  the  future  must  rely  less  upon 
their  ability  to  pull  wires  and  more  upon  their  know- 
ledge of  engineering. 


The  company  which  is  utilizing  the 
The  Power  of  r  xt-  tt-  11  a 

Niagara  power  or  Niagara  talis  on  the  Ameri- 
can side  has  paid  the  Ontario  govern- 
ment the  sum  of  $25,000  per  year  for  several  years  past 
for  an  option  to  the  exclusive  privilege  of  utilizing  the 
water  power  on  the  Canadian  side  also.  The  term  of 
this  option  will  expire  in  two  years,  and  the  government 
are  being  urged  not  to  renew  the  arrangement,  as 
Canadian  capitalists  are  prepared  to  utilize  the  power  of 
the  Canadian  Fall  it  the  opportunity  of  doing  so  is  given 
them.  It  is  improbable  that  the  American  company 
will  let  so  valuable  a  privilege  slip  through  their  fingers 
unless  they  should  find  ample  scope  for  their  capital  and 
ambition  in  connection  with  their  huge  enterprise  on 
the  American  side.  But  if  they  do  forfeit  it, 
the  Ontario  government  should  consider  very  carefully 
the  terms  on  which  such  privileges  should  be  granted  in 
the  future.  The  success  which  has  attended  the 
methods  employed  for  the  utilization  of  the  power  of 
the  American  cataract  permits  of  a  more  accurate  esti- 
mate of  the  possibilities  in  this  direction  and  conse- 
quently of  the  value  which  should  be  placed  upon 
exclusive  rights  to  the  use  of  the  power.     There  is  no 


doubt  whatever    that  |  before  many  years  shall  havel 
passed  the  means  will  be  found  of  transmitting  power] 
from  Niagara  to  the  towns  and  cities  in  and  adjacent  tol 
the  Niagara  peninsula.     If  it  is  deemed  wise  to  grant* 
exclusive  rights  to  one  company,  the  period  for  which 
such    rights   are   to   be   granted    should    be    one  of 
reasonable  limit,  and  the  revenue  received  by  the  prov- 
ince should  be  carefully  proportioned  to  the  prospective 
value  of  the  privilege.     As  a  method  of  disposing  of  the 
privilege  to  the  best  advantage  the  government  might 
publicly  invite  bids  for  the  franchise. 


A  Long-Distance  scheme  for  the   transmis.sion  of 

Power  Transmission  electric  power  by  the  Keewatin  Power 

Scheme.  c  i'  ^  ur- 

Co.,    from    Keewatin    to  Winnipeg, 

which  was  the  subject  of  comment  last  year,  is  not  dead 
as  might  be  supposed,  seeing  that  nothing  has  recently 
been  heard  about  it.  On  the  contrary  we  learn  that  the 
Power  Company  have  employed  a  competent  electrical 
engineer  to  go  thoroughly  into  the  possibilities  of  the 
enterprise  and  to  formulate  plans  and  prepare  specifica- 
tions upon  which  tenders  for  the  required  plant  may  be  • 
based.  Not  only  has  this  been  done,  but  we  under- 
stand that  tenders  have  actually  been  submitted  by  the 
Royal,  Westinghouse  and  General  Electric  Companies, 
and  their  merits  are  now  being  considered.  It  is  ru- 
mored that  the  line  potential  proposed  is  between  25,000 
and  30,000  volts.  The  distance  between  the  terminals 
of  the  line  would  be  120  miles.  This  is  one  of  the  most 
ambitious  power  transmission  schemes  which  has  yet 
assumed  tangible  form  ;  its  further  development  is 
therefore  a  subject  of  wide  interest. 


At  the  present  moment,  the  only  quali- 
Qualiflcation  of      c     .•  ,  ^  ,  •  , 

Wiremen.        rication  that  a  man  must  have,  in  order 

to  apply  for  a  wiring  job,  is  the  posses- 
sion of  a  screw  driver  and  hammer,  and  the  cheapest 
man  gets  it.  Whenever  a  town  is  being  lighted,  a  host 
of  perfectly  irresponsible  men  settle  there  and  go  about 
canvassing  for  installations,  which  they  put  in  without 
any  reference  to  the  general  wiring  plan  of  the  town, 
and  in  many  cases,  in  the  most  unworkmanlike  manner. 
The  consequence  is,  as  has  been  already  pointed  out  in 
these  columns  with  reference  to  a  particular  case,  that 
no  coherent  scheme  is  possible,  and  that  in  two  adjacent 
houses  lamps  will  be  subjected  to  pressures  differing  at 
any  moment,  by  so  much  as  three  volts.  In  one  large 
hotel  in  a  small  provincial  town,  a  test  shewed  that 
lamps  in  two  adjacent  rooms  that  formed  the  terminii  of 
two  branches,  had  six  volts  difference  in  their  pressures. 
This  is,  it  is  to  be  hoped,  an  unique  case,  but  it  illus- 
trates the  evils  of  allowing  anyone  to  do  wiring.  An 
examining  board  might  be  formed,  including  representa- 
tives from  the  Fire  Underwriters,  the  Canadian  Elec- 
trical Association,  the  larger  manufacturing  companies, 
and  from  some  of  the  larger  operating  companies,  who 
would  examine  candidates  as  to  their  knowledge  of 
wiring  rules  and  methods,  their  knowledge  of  practical 
electricity,  and  their  acquaintance  with  central  station 
economies.  Certificates  would  follow  of  two  or  three 
classes,  shewing  that  the  examinee  had  been  found 
competent  by  reading  or  experience  to  (a)  entirely  man- 
age a  central  station  plant,  both  alternating  and  direct 
current,  steam  or  water  power,  both  the  plant  and  the 
business  ;  (b)  merely  look  after  the  electrical  machin- 
ery, as  dynamo  tender  and  electrician,  to  effect  repairs 
and  make  extensions  ;  (c)  do  the  wiring  in  houses  or 
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Streets.  B  would  include  C.  It  is  not  to  be  expected 
that  this  proposal  would  immediately  find  acceptance. 
Old  timers,  who  "  know  it  all"  already,  would  treat  it 
with  contempt,  but  there  are  many  companies  who 
would  gladly  avail  themselves  of  the  assurance  afforded 
by  such  a  certificate  of  the  competence  of  their  em- 
ployees, and  who  would  even  hold  out  higher  pay 
inducements  to  their  staff,  in  order  that  they  might 
qualify  themselves  for  it.  At  first,  of  course,  it  would 
be  no  proof  of  incompetence  if  a  man  did  not  hold  such 
a  document,  but  it  would  always  be  strong  argument  in 
his  favor  if  he  did.  A  board  of  examiners  could  be 
selected,  the  personnel  of  which  had  such  unquestioned 
standing  in  the  electrical  profession  that  their  endorsa- 
tion  would  carry  weight  and  disarm  criticism.  We 
shall  be  glad  to  have  expressions  of  opinion  on  this 
matter  from  central  station  men. 


We  are  convinced  that  the  general  level  of  electrical 
knowledge  would  be  raised  by  the  inauguration  of  such 
an  innovation.  There  would,  in  course  of  time  be  an 
emulation  among  the  younger  and  more  ambitious 
members  of  the  profession,  which  would  lead  to  more 
careful  and  thorough  study,  and  a  rapid  dissemination 
of  knowledge  that  could  not  be  other  than  beneficial 
both  to  those  who  operate  power  houses  and  those  who 
draw  dividends  from  them.  The  opinion  that  now 
seems  to  obtain,  that  competent  knowledge  of  electricity 
is  to  be  acquired  by  "induction  "  so  to  speak — that  a 
man  who  works  around  dynamos  and  lamps  for  a 
couple  of  years  is  a  thoroughly  well  posted  "elec- 
trician," would  become  less  strong  in  proportion  as 
study  became  more  general  ;  for  of  no  science  is  the 
saying  more  true  that  "  the  more  a  man  studies  the  less 
he  knows." 


The  specifications  for  the  plumbing 
Winng Specifications,  work  for  the  new  municipal  buildings 

in  Toronto,  have  given  rise  to  very 
unfavorable  criticism  at  the  hands  of  some  prominent 
manufacturers  of  heating  and  sanitary  apparatus  ;  and 
we  should  like  to  suggest  that  the  electrical  manufac- 
turing industry  has  an  equal  cause  for  complaint,  and 
on  similar  grounds.  The  plumbers'  complaint  is  that 
the  specifications,  instead  of  calling  for  apparatus  of 
"any"  make,  but  imposing  a  certain  particular  make 
as  a  standard  of  excellence,  seem  to  impose  as  a  condi- 
tion that  none  but  one  particular  make  shall  be  supplied, 
thus  imposing  limitations  that  practically  withdraw  the 
matter  from  open  competition.  In  the  electrical  work 
also — which,  by  the  way,  in  the  interests  of  the  public, 
we  should  like  to  know  was  being  planned  by  an  elec- 
trical specialist,  certain  particular  conduits  have  been 
named  in  the  specifications  to  the  exclusion  of  others, 
equally  excellent.  Why  should  this  be  so  ?  Specifica- 
tions should,  no  doubt,  be  so  drawn  up  as  that  none  but 
suitable  machinery  and  apparatus  could  be  tendered  for 
thereon,  but  it  seems  to  be  hardly  in  the  public  interests 
to  expressly  favor  one  class  of  manufacture  at  the  ex- 
pense of  others,  when  the  bona  fides  of  all  manufactur- 
ers can  be  insured  by  specifying  appropriate  tests.  And 
one  other  matter  we  would  draw  attention  to — why 
include  electrical  wiring  with  the  plumbing  and  heating 
work?  What  obvious  connection  is  there  between  a 
plumber  and  an  incandescent  wireman  ?  Would  it  not 
have  been  as  well  to  make  a  separate  contract  for  this 
work  ? 


status  of  the  Eiec-  GooD  engineering  is  the  great  want  of 
tricai  Engineer  in  the  day  in  electrical  matters,  and  if 
Canada.  works  that  are  distinctly  electrical 
enterprises  are  carried  on  by  members  of  other  engin- 
eering specialties,  it  is  not  because  there  are  no  elec- 
trical engineers  in  Canada.  McGill  College  turns  out 
electrical  specialists  who  are  sought  for  to  fill  the  most 
responsible  positions  in  the  United  States  ;  the  School 
of  Practical  Science  in  Toronto  gives  a  most  admirable 
technical  training  ;  and  there  are  electrical  courses  in 
Kingston  R.  M.  C,  the  Toronto  Technical  School,  and 
other  institutions  ;  and  yet  it  is  doubtful  whether  the 
electrical  profession  has  even  a  status  in  Canada.  The 
engineering  of  electric  lighting  plants,  power  transmis- 
sions, and  railways,  is  placed  in  the  hands  of  architects, 
sanitary  engineers,  provincial  land  surveyors — anybody 
but  electrical  engineers,  and  the  results  are  just  what 
might  be  expected.  Architects  and  civil  engineers  re- 
quire all  their  time  to  keep  themselves  posted  in  their 
own  business  ;  and  it  is  not  to  be  expected  that  they 
can  keep  themselves  up  to  the  times  in  electrical 
matters  where  improvement  is  so  rapid  along  many 
differing  lines,  and  where  the  text  book  knowledge  of 
ten  years  ago  is  left  behind  in  the  dark  ages.  Special 
training  is  necessary  in  order  to  qualify  anyone  to 
follow  along  the  march  of  electrical  progress,  without 
falling  far  to  the  rear  ;  and  it  is  inevitable  that  special- 
ists in  other  branches,  even  highly  educated  civil 
engineers,  will  merely  voice  the  ideas  of  some  particular 
electrical  manufacturing  company,  to  which  they  have 
referred  for  technical  assistance. 


PERSONAL. 

The  employees  of  the  Great  North-Western  Telegraph  Co.  pre- 
sented Mr.  W.  D.  Toye  with  a  marble  clock  on  the  occasion  of 
his  recent  marriage. 

Mr.  Wm.  A.  Sweet  has  resigned  his  position  with  the  Hamilton, 
Grimsby  &  Beamsville  Electric  Railway  to  accept  the  position  of 
chief  engineer  of  the  Hamilton  Radial  Electric  Railway. 

Mr.  Robt.  A.  Ross,  who  was  for  some  years  chief  electrical 
engineer  with  the  Royal  Electric  Co.,  and  previously  occupied  a 
similar  position  with  the  Canadian  General  Electric  Co.  has  com- 
menced business  in  Montreal  as  a  consulting  mechanical  and  elec- 
trical engineer. 

Mr.  G.  F.  Cummings,  an  eminent  electrician,  was  recently  in 
Toronto  in  the  interests  of  the  Conduit  Electrical  Company,  of 
Detroit,  who  are  considering  the  question  of  opening  a  branch 
in  this  city.  Mr.  Cummings  is  well  known  in  Toronto,  being  at 
one  time  in  charge  of  the  engineering  department  of  the  Edison 
Electric  Light  Works. 

Mr.  D.  H.  Keeley,  Superintendent  of  Government  Telegraphs, 
has  returned  from  an  inspection  trip  in  the  east,  after  an  absence 
of  two  months.  Taking  the  government  cable  steamer  Newfield, 
he  repaired  the  cables  between  the  Magdalen  Islands  and  Cape 
North,  and  between  St.  Paul's  Island  and  Cape  North,  also  the 
Bay  of  Fundy  cable  to  Whitehead  Island. 

We  learn  that  the  statement  we  published  in  our  last  issue  that 
Mr.  C.  F.  Medbury  had  accepted  a  position  with  the  Western 
Electric  Co.,  of  Chicago,  is  incorrect.  Mr.  Medbury  is  at  present 
acting  as  consulting  engineer  to  Mr.  Horace  Beemer,  promoter 
of  the  Quebec  Electric  Railway  Co.,  and  to  the  pro- 
moters of  electrical  enterprises  in  other  parts  of  Canada.  The 
wish  of  his  numerous  friends  is  that  he  may  find  sufficient  em- 
ployment for  his  talents  to  warrant  him  in  again  taking  up  his 
residence  in  Canada. 


By  a  special  car  of  the  Winnipeg  electric  street  railway,  twenty- 
four  Indian  children  from  the  Brandon  Industrial  Institute  were 
recently  conveyed  to  the  power  house,  where  Mr.  Glenwright, 
superintendent  of  the  railway,  explained  to  them  the  operation  of 
the  machinery.  The  children  are  said  to  have  evinced  great 
interest  in  their  visit. 
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BY  THE  WAY. 

As  an  illustration  of  the  power-consuming  qualities 
of  a  modern  pulp  mill,  it  may  be  mentioned  that  the 
mill  at  Grande  Mere,  Quebec,  requires  for  its  operation 
6,000  horse  power,  or  an  amount  equal  to  that  at 
present  consumed  by  all  the  industries  of  Hamilton. 
What  a  big  coal  pile  would  be  required  to  keep  the 
machinery  of  this  mill  in  operation,  if  it  were  not  located 
in  a  country  of  magnificent  water  powers. 

X     X     X  X 

I  NOTICED  in  passing  the  Toronto  Industrial  Exhibition 
Grounds  the  other  day,  that  the  rails  used  for  the  oper- 
ation of  the  pioneer  electric  railway  on  the  Van  Depcele 
system,  by  means  of  which  ten  years  ago  visitors  were 
carried  from  Strachan  Avenue  to  the  Fair  grounds,  are 
still  in  position.  Are  they  being  kept  on  exhibition  as 
one  of  the  curiosities  of  the  Fair?  If  not,  the  wonder  is 
that  the  management  has  not  before^ this  converted  them 
into  cash  at  the  price  of  old  iron. 

X     X     X  X 

I  AM  told  that  the  British  Columbia  mining  boom  has 
already  proved  to  be  a  good  thing  for  the  Canadian 
telegraph  companies,  whose  western  business  has  ex- 
panded considerably  since  the  gold  fever  set  in.  It  is 
to  be  regretted  that  owing  to  the  lack  of  railway  com- 
munication, our  eastern  manufacturers  and  supply 
houses,  do  not  secure  for  their  goods  the  British  Colum- 
bia market,  which  of  right  should  be  theirs,  and  which 
if  open  to  them  would  greatly  stimulate  business  in 
eastern  Canada. 

X     X     X  X 

Petrolia,  the  headquarters  of  the  Canadian  petroleum 
industry,  is  now  lighted  by  electricity.  Naturally 
enough  the  shareholders  in  the  oil  companies  opposed 
the  introduction  of  the  modern  illuminant,  no  doubt  on 
the  ground  that  to  do  otherwise  would  be  tacidly  to 
admit  that  coal  oil  lighting  is  an  out-of-date  method. 
The  battle  between  these  interested  champions  of  old- 
tirne  methods  and  the  progressive  element  of  the  com- 
munity was  waged  for  many  months,  before  victory  for 
progress  was  achieved.  Following  close  on  the 
adoption  of  modern  lighting  the  town  has  set  about  the 
construction  of  an  extensive  and  costly  water  works 
system,  and  seems  to  be  determined  to  be  in  every 
respect  a  thoroughly  up-to-date  community. 

X     X     X  X 

An  acquaintance  of  mine,  a  competent  electrician,  who 
has  been  endeavoring  to  secure  a  situation  as  superin- 
tendent of  a  lighting  station,  writes  me  in  the  following 
vigorous  fashion  :  "I  am  entirely  disgusted  with  the 
electrical  business.  Central  station  owners  want  a  first- 
class  man  to  work  for  nothing.  They  expect  all  the 
best  requirements  for  about  35  to  40  dollars  per  month. 
In  fact  they  want  a  "fireman  and  electrician."  Any- 
thing that  can  use  the  coal  shovel  is  good  enough  to  run 
a  central  station,  and  as  to  wiring,  so  long  as  a  man 
can  get  up  a  pole  that  is  all  that  is  required.  The 
ability  to  shovel  coal,  climb  a  pole,  put  a  pair  of  carbons 
in  an  arc  lamp  and  sling  oil  around  the  power  house  are 
the  essential  requisites."  I  fear  that  there  is  more  truth 
than  poetry  in  the  above  complaint.  Men  buy  expen- 
sive machinery  and  put  it  in  charge  of  ignorant, 
careless  attendants,  because  their  services  can  be  had 
for  less  money  than  would  be  required  to  pay  competent 
men.  The  apparent  saving  in  salary,  is  the  point  on 
which  their  attention  is  fixed  ;  with  such  men  frequent 
break-downs,  unnecessary  wear  and  tear  of  machinery, 
inefficiency  ot  production,  waste  of  supplies,  and  the 


hundred  and  one  leaks,  pass  unnoticed.  A  little  careful 
enquiry  in  these  directions  would  show  that  the  losses 
arising  throughout  the  year  from  these  causes  would 
suffice  to  pay  many  times  over  the  additional  sum 
necessary  to  secure  the  services  of  a  thoroughly  com- 
petent superintendent.  My  friend's  letter  reveals  I 
believe  one  of  the  principal  reasons  why  many  electric 
lighting  plants  do  not  pay,  and  the  sooner  the  owners 
of  such  plants  come  to  recognize  that  profits  are  con- 
tingent upon  good  management,  the  sooner  will  the 
electric  lighting  business  take  a  step  upward,  and  rank 
with  other  enterprises  from  which  satisfactory  profits 
are  derived. 

X     X     X  X 

I  AM  reminded  by  a  conversation  I  had  with  a  citizen 
of  Dundas  the  other  day,  that  it  is  an  unwise  policy  on 
the  part  of  holders  of  public  franchises  not  to  cultivate  in 
every  possible  way  the  good  will  of  the  citizens  of  the 
municipalities  upon  which  they  must  largely  depend  for 
support.  This  man,  who  claimed  to  voice  the  senti- 
ments of  the  community,  complained  very  strongly  of 
the  attitude  of  the  management  of  the  Hamilton  and 
Dundas  Railway  Company  towards  the  town  of  Dundas. 
He  claimed  that  the  Company  had  no  intention  of  trans- 
forming the  road  into  an  electric  road,  but  were  trying 
to  put  the  town  in  the  position  of  being  compelled  to 
contribute  by  way  of  bonus  to,  the  funds  of  the  Company 
a  sum  of  about  $2500  per  year  for  all  time.  He  com- 
plained of  the  action  of  the  Company  in  making  a 
charge  of  10  cents  for  small  parcels  which  passengers 
could  carry  on  their  knees,  and  for  which  formerly  no 
charge  was  made,  and  said  that  the  lack  of  considera- 
tion in  such  particulars  had  given  rise  to  a  feeling  of 
antagonism  on  the  part  of  the  citizens  towards  the  rail- 
way Company,  as  a  result  of  which  an  effort  would 
probably  be  made  to  induce  the  Hamilton  Street  Rail- 
way Company  to  extend  their  lines  to  Dundas  by  way 
of  the  main  street  of  the  town,  over  which  and  one  or 
two  other  streets  the  Hamilton  and  Dundas  Company 
does  not  control  the  right  of  way.  There  is  no  doubt 
that  if  a  trolley  line  were  in  operation  between  Hamilton 
and  Dundas,  it  would  at  once  capture  the  traffic  and 
render  the  present  steam  road  a  valueless  piece  of  pro- 
perty. As  to  whether  the  complaints  preferred  against 
the  present  Company  are  well  founded,  I  have  no  means 
of  knowing,but  it  is  at  least  unfortunate  for  the  Company 
that  citizens  of  the  town  should  feel  themselves  called 
upon  to  give  public  expression  to  opinions  which  must 
tend  to  deprive  it  of  the  good  wishes  and  cordial  support 
of  the  community.  In  this  connection  I  may  mention 
that  the  Company  are  at  present  putting  down  new  rails, 
and  it  is  said  to  be  their  intention  to  put  on  some  newcars 

A  new  design  in  steam  engines  has  been  patented  in  Canada, 
United  States  and  Europe,  by  Cleveland  and  Peterson,  of  Brandon, 
Man.  One  engine  on  this  pattern  has  been  built  at  Ritchie's 
machine  works,  Hamilton. 

The  Town  of  Chatham,  Ont.,  is  considering  the  question  of  in- 
stalling an  electric  light  plant,  to  be  controlled  by  the  town,  and 
has  secured  the  following  statistics  relative  to  the  cost  of  opera- 
ting similar  plants  in  other  towns.  Chatham,  65  lamps,  all  night, 
23K  cents  each  per  lamp  ;  Brantford,  55  lights,  all  night,  23 
cents:  Cobourg,  23  lights  till  midnight,  21  cents;  Port  Hope, 
33  lamps  till  midnight,  15  cents  ;  Peterboro,  25  cents  per  light  all 
night  ;  Ingersoli,  36  lights  till  midnight,  20  cents  ;  Woodstock, 
70  lights  till  midnight,  19  cents;  Belleville,  61  lights,  all  night,  24 
cents ;  Gait,  50  lamps,  22  cents  till  midnight  ;  Hamilton,  369 
lights,  all  night,  25  cents ;  Guelph,  90  lights,  all  night,  24^ 
cents  ;  Owen  Sound,  30  lamps,  all  night,  30  cents  ;  London,  300 
lamps,  all  night,  25  cents. 
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COSTS  OF  MANUFACTURE. 

By  H.  W.  Nelson. 

Somebody  has  said  that  the  mountain  travailed  and  groaned 
and  brought  forth  a  mouse.  This  might  be  said  of  the  superfluous 
energy  expended  in  finding  the  costs  of  manufacture.  Reams  of 
paper  and  myriads  of  figures  are  collected,  collated,  and  the 
result  is  one  little  most  unreliable  observation  of  the  actual  cost. 
The  nearest  actual  knowledge  of  the  amount  spent  in  manufacture 
is  gained  from  the  balance  sheet,  but  this  cannot  be  called  the 
absolute  truth  on  account  of  the  use  of  unreliable  data  in  the 
valu  ition  of  the  inventory  of  goods  in  stock,  and  in  a  state  of 
partial  completion.  The  uncertainty  of  the  inventory  valuation 
will  nevertheless  figure  as  a  small  percentage  of  error  on  the 
balance  sheet,  provided  the  finished  stock  from  year  to  year  is 
kept  at  an  uniform  amount  and  valued  at  an  arbitrary  figure, 
providing  the  same  figure  is  used  for  each  inventory,  and  that  the 
quantity  of  the  partially  finished  product  is  kept  small.  If  such 
provisos  are  practicable,  the  result  obtained  in  any  case  is  a  very 
unsatisfactory  one,  it  simply  shows  the  total  profit  or  loss,  i.e.: — the 
cost  on  the  whole  manufactured  Very  few  companies,  however, 
limit  themselves  to  one  uniform  article  of  manufacture — thus  their 
balance  sheet,  although  perhaps  showing  a  profit,  does  not  show 
whether  the  profit  over  the  cost  of  one  article  is  being  absorbed 
by  the  loss  on  another.  To  overcome  this,  a  Cost  Department  is 
instituted  and  a  multiplicity  of  shop  orders  is  issued.  The  shop 
orders  are  supposed  to  furnish  the  correct  observations,  and  the 
Cost  Department  to  collect  and  collate  them.  The  department 
without  doubt  works  hard  and  conscientiously  and  probably  con- 
siders that  it  obtains  the  actual  figures  of  cost.  To  see  the 
fallacy  of  this  one  has  only  to  follow  the  shop  orders  closely  on 
their  passage  to  see  what  a  snow-ball  like  amount  of  error  they 
are  accumulating.  To  explain  by  an  example  : — Supposing  that 
a  50  kilowatt  dynamo,  direct  current,  is  to  be  built  ;  Shop  Order 
No.  100  is  issued  on  the  factory  for  the  machine  and  all  material 
and  labour  expended  on  it  is  to  be  charged  to  order  No.  100,  and 
all  returns  to  be  credited  of  course. 

The  dynamo  consists  essentially  of  a  bed-plate,  two  pillow- 
blocks,  armature  with  shaft,  commutator  and  brush-carriage, 
pole-pieces  and  field-coils.  The  bed-plate  and  pillow-blocks  are 
received  in  the  rough  from  the  foundry,  and  are  charged  cor- 
rectly against  the  shop  order,  from  the  foundry  bill  price  ;  the 
labour  handling  them  to  the  mechanics  however  goes  against 
factory  expense,  etc;  the  labor  planing,  boring,  drilling,  is  charged 
correctly  ;  then  bolts  being  necessary,  are  ordered  from  the  store- 


ordered  for  the  bearings  ;  only  part  is  used,  the  rest  remains  in 
the  melting-pot,  and  is  used  on  another  order. 

Take  the  armature  and  its  accessories  :  —  The  laborer's 
work  for  handling  is  charged  to  the  general  dumping  order, 
viz  :  Factory  Expense,  or  worse  still,  the  laborers  make  out  time 
tickets  on  which  they  guess  the  apportionment  of  the  time 
they  have  spent  on    different    shop  orders,  to  them  meaning- 
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that  different  bolts  are  better,  which  aie  thereupon  substituted, 
and  the  discarded  ones  are  forgotten  (a  commdn  error  among  the 
best  of  foremen)  and  remain  with  the  oddments  on  the  mechanics 
bench.  Shop  Order  No.  100  is  thereby  overcharged.  Later  on 
possibly  the  discarded  bolts  apply  on  another  job  and  shop  order, 
and  are  not  charged.  Then  again  25  lbs.  of  Babbitt's  metal  is 
room  on  the  shop  order;  the  superintending  engineer  decides 


In 

II 


'ess  numbers.  The  armature  winder  commences  work  with 
a  full  or  possibly  a  superfluous  equipment  of  material,  which 
is  charged  up  correctly  ;  his  foreman  is  perhaps  obliged  to 
take  him  ofT  this  job  temporarily  (a  frequent  necessity  in  shops)  to 
rush  through  another  armature,  the  man  is  on  piece-work  and 
needs  material  in  a  hurry,  uses  some  of  that  supplied  on  the  first 
I  order  and  fails  to  report  the  matter. 

The  first  order  thereby  becomes 
charged  at  completion  with  a  super- 
fluity of  material  and  the  second 
one  not  charged  sufficiently.  To 
enumerate  more  errors  of  observa- 
tion would  make  this  article  too  long 
and  tedious  ;  practical  men  will 
recall  dozens  and  dozens  of  in- 
stances to  illustrate  the  point.  The 
argument  does  not  hold  good  that 
these  and  similar  faults  show  up  bad 
foremen.  To  follow  up  all  the  details 
of  all  the  shop  orders  in  work, 
closely  and  accurately,  would  re- 
quire a  force  of  clerks  in  the  fac- 
tory, and  it  cannot  be  expected  that 
foremen  and  workmen  alone,  who 
are  not  trained  to  clerical  work,  can 
follow  or  grasp  the  importance  of 
the  matter. 

The  suggestion  occurs,  why  not 
take  one  individual  piece  of  work 
of  each  kind  and  have  a  clerk 
familiar  with  shop  work  follow  it 
through  from  start  to  finish  ?  Very 
good  ;  but  this  is  only  one  obser- 
vation and  is  liable  to  variation,  and 
what  is  wanted  is  an  average  taken 
over  a  large  number  of  pieces  of  one  particular  kind  or  size. 
This  brings  the  matter  back  to  the  old  shop  orders  which  have 
been  shown  to  be  uncertain  and  unreliable,  and  which  also  demand 
a  large  amount  of  clerical  labor  continually. 

A  method  of  approximations  is  in  foice  in  one  of  the  large 
American  shops,  which  has  all  the  appearance  of  being  a  good 
one  both  mathematically  and  practically,  as  will  now  be  shown. 
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It  may  be  mentioned  at  once  that  the  working:  out  of  such  a 
scheme  must  be  left  entirely  in  the  hands  of  the  Works  Manager, 
and  must  not  be  left  in  the  hands  of  clerks,  as  they  generally 
lack  the  judgment  necessary  in  this  regard,  or  even  to  account- 
ants, however  capable  they  may  be  as  accountants.  The  latter 
from  the  nature  of  their  training  are  wedded  to  exact  balances, 
and  would  shudder  at  an  approximation. 

To  start  with,  and  to  stick  to  the  example  shown  .above  :  the 
factory  is  engaged  in  building  direct  current  dynamos  and  motors, 
and  the  cost  of  manufacturing  is  required.  Lists  of  the  con- 
stituent parts  of  the  different  sizes  of  machine,  classified  under 
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the  headings  of  their  essential  parts  must  first  be  prepared  (see 
Plate  I  and  Plate  II).  The  weights  in  the  rough  on  Plate  I  must 
be  taken  from  the  best  average  that  can  be  obtained  from  Plate 
II.  It  should  be  the  duty  of  the  receiving  clerk  to  keep  Plate  II 
(which  is  a  first-class  birds-eye  view  for  the  manager,  over  the 
foundry  weights)  posted  up  to  date. 

The  drawings  and  engineers'  data  will  give  the  theoretical 
quantities  of  other  material,  and  a  few  careful  observations  of  the 
amounts  actually  used  must  be  made  under  the  personal  super- 
vision of  the  Works  Manager.  Space  will  not  permit  a  more 
elaborate  illustration  of  these  details. 

The  labor  is  the  next  thing  to  consider  ;  there  is  the  labor  which 
is  strictly  productive,  and  there  is  that  which  is  so  often  dumped 
into  a  general  expense  account.  In  the  first,  if  the  whole  shop  is 
on  piece  work,  finding  the  cost  is  more  or  less  of  a  simple  matter  ; 
if  otherwise,  reliable  figures  must  be  obtained  from  an  average  over 
many  observations.  Taking  the  latter  case,  it  is  advisable  to 
commence  with,  to  get  one  good  observation  on  several  different 
sizes  of  the  same  type,  and  plot  them  on  cross-section  paper  as 
shown  in  Plate  III.  This  gives  a  good  basis  on  which  to  approxi- 
mate the  time  taken  on  intermediate  sizes,  viz  ;  by  simply  follow- 
ing the  horizontal  lines  to  the  curve  A.  B.,  and  reading  on  the 
perpendicular  lines  the  number  of  hours  as  shown.  Experience 
has  proven  that  an  approximation  such  as  this  is  not  merely  guess, 
work,  but  differs  very  slightly  (a  fraction  of  a  percentage)  from 
the  afterwards  ascertained  actual  facts.  Theoretically  the  curved 
line  A.B.  should  be  the  dotted  straight  line  A.B.,  but  there  are 
practical  considerations  which  prevent  it.  This  curve  is  only  a 
preliminary  one,  and  fresh  observations  must  be  made  from  time 
to  time  to  check  it,  and  to  demonstrate  the  fact  of  its  deviation 
from  the  dotted  line  A.B.,  being  due  to  good  practical  reasons. 

Next  comes  the  labor  which  is  so  often  confounded  with  expense. 
For  instance,  handling,  painting,  extra  chippings  on  castings, 
helpers  to  operatives,  etc.  There  seems  to  be  no  legitimate 
reason  for  not  classing  this  in  with  the  productive  labor  ;  it  is  a 
labor  cost  on  the  machine,  and  can  be  accounted  for  directly. 
This  labor  can  be  approximated  in  the  same  manner  as  the  purely 
productive  labor  as  shown  by  Plate  III.    It  is,  however,  a  some- 


what more  variable  quantity,  and  requires  the  average  of  several 
very  close  observations  on  the  extreme,  and  two  or  three  inter- 
mediate sizes  before  plotting  the  curve.  Works  Managers  will  at 
once  see  the  strength  of  this  caution,  recognizing  as  they  do, 
that  this  class  of  labor  is  one  of  the  "  little  foxes  "  which  play 
such  sad  havoc  with  the  cost  of  production. 

Finally  the  general  expense  of  the  factory  is  to  be  accounted 
for.  In  the  Factory  General  Expense  account  care  must  be  taken 
to  EXCLUDE  all  expenses  of  the  selling  offices,  advertising,  and 
freight  on  finished  product,  in  short  all  expenses  outside  the 
factory  gates.  Clearly  understanding  this,  the  method  of  appor- 
tioning to  material  and  labor  as  above,  the  true  proportion  of 
factory  general  expense  is  very  simple.  It  is  understood,  of 
course,  that  under  the  heading  of  material  is  included  freight, 
cartage,  duty  and  other  dues  ;  under  labor  is  included  all  opera- 
tives, and  their  helpers'  pay,  laborers  handling  the  raw  material 
or  product  in  any  form  ;  in  brief,  the  pay  of  all  persons  handling 
the  material  inside  the  factory  gates,  otherwise  than  storekeepers. 
Factory  General  Expense  includes  managers,  foremen,  clerical 
help,  storekeepers,  expenses  of  light,  heat  and  power,  rent, 
insurance  and  other  charges  incidental  with  running  the  factory. 
It  is  readily  seen  by  this  that  the  factory  general  expense  bill  is 
practically  a  fixed  quantity,  whereas  the  Labor  bill  is  a  quantity 
varying  with  the  busy  and  slack  seasons.  Expense  bears  to  Labor 
a  definite  relation,  and  on  the  contrary  has  no  relation  to  Material. 
To  explain  this  more  fully  : — Factory  General  Expense  is  the  salary 
of  the  personnel  and  the  incidental  running  expenses  as  shown 
above,  and  can  be  lowered  to  a  very  slight  extent,  if  to  any, 
during  slack  seasons,  while  on  the  other  hand,  the  number  of  pro- 
ductive employees  has  to  be  increased  or  decreased  according  to 
the  work  on  hand.  'Thus  in  a  busy  season  the  factory  general 
expense  may  bear  the  relation  of  five  dollars  expense  to  five 
dollars  of  operatives'  wages,  in  a  slack  one  the  five  dollars  expense 
remains  fixed,  whereas  the  operatives'  wages  bill  is  only  one 
dollar. 

All  that  is  necessary  now  is  to  get  an  exact  statement  from  the 
Accounting  Department  of  the  charges  to  Factory  General  Expense 
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over  a  definite  period,  the  longer  the  better,  and  make  a  diagram 
as  in  Plate  IV. 

Plate  IV  not  only  demonstrates  the  fact  without  figuring  that 
the  Factory  General  Expense  piles  up  the  actual  cost  of  productic>n 
considerably  higher  in  slack  than  in  busy  seasons,  but  it  gives  ihe 
manager  a  simple  and  ready-reckoner  in  figuring  against  a  close 
call  from  competing  firms  and  saves  the  nerve-racking  uncertainty 
of  adding  arbitrary  percentages  for  the  safety  margins. 

The  above,  although  badly  cramped  from  its  necessarv  con- 
ciseness, should  be  a  fairh-  lucid  demonstration  of  a  simple  and 
cheap  method  of  "  cost  making,"  which  eliminates  almost  entirely 
the  personal  equation,  viz  :  the  arbitrary  percentage  margfins,  and 
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unsystematic  guess-work  allowances  so  very  much  in  vogue  in 
many  of  the  most  up-to-date  companies. 

The  figures  herein  shown  are  strictly  systematic  and  scientific, 
and  it  cannot  be  contended  that  such  approximations  are  in  any 
way  guesses. 


THE  STEAM  ENGINE. 

By  John  C.  Gough. 

Those  of  us  who  have  made  for  ourselves  a  toy  engine  (and  I 
am  inclined  to  believe  that  the  number  will  be  found  not  inconsider- 
able), and  have  watched  it  doing  its  whirling  revolutions  of  some 
2,000  or  3,000  per  minute,  might  naturally  be  led  to  the  conclusion 
that  there  was  no  limit  to  the  velocity  with  which  steam  can 
travel,  or  to  the  speed  with  which  it  can  enter  and  pass  out  of  the 
cylinder,  and  its  motion  be  changed  or  reversed.  Such  a  notion 
would  be,  however,  erroneous  in  the  extreme,  as  the  speed  at 
which  steam  travels  on  its  way  to  or  from  the  cylinder  of  a  steam 
engine  is  an  important  factor  in  determining  the  best  size  of  the 
steam  passages,  ports,  etc.  It  has  been  found  by  experiment 
that  so  long  as  the  steam  in  a  pipe  is  not  required  to  travel  at  a 
higher  rate  of  speed  than  100  ft.  per  second,  or  6,000  ft.  per 
minute,  the  loss  from  friction,  etc.,  in  the  pipes  and  passages  is 
not  a  serious  one,  and  the  pressure  at  which  it  can  be  obtained  on 
the  piston  is  not  much  reduced  from  the  boiler  pressure.  Beyond 
this  speed,  however,  serious  loss  of  pressure  takes  place,  and 
hence  the  importance  of  having  the  steam  ports  so  large  that  the 
velocity  referred  to  may  not  be  exceeded. 

Those  engineers  who  have  had  much  experience  in  the  over- 
hauling of  steam  engines,  are  aware  that  in  a  large  number  of  old 
engines  the  ports  and  passages  in  the  cylinders  are  ve.y  much  too 
small.  In  a  case  which  recently  came  under  the  notice  of  the 
writer,  the  area  of  the  steam  port  was  not  more  than  one-thirtieth 
of  the  cylinder  area,  and  the  loss  from  wire-drawing,  poor 
vacuum,  etc.,  was  in  consequence  very  considerable,  although  the 
piston  speed  was  not  a  high  one. 

When  the  steam  ports  and  passages  of  an  engine  are  too 
crippled,  there  is,  in  addition  to  the  loss  from  wire-drawing,  etc., 
a  further  loss  of  power  from  the  increased  resistance  to  the  exit  of 
the  steam  from  the  cylinder,  causing  what  is  known  as  "back- 
pressure." 

In  condensing  engines,  even  though  there  may  be  a  plentiful 
supply  of  cold  water  and  good  "vacuum"  in  the  cylinder,  when 
the  exhaust  passages  are  tortuous,  and  contracted,  an  exceeding- 
ly poor  effect  of  the  vacuum  will  be  obtained  in  the  cylinder. 

Perhaps,  as  good  an  illustration  of  this  as  could  be  obtained  is 
shown  in  the  diagrams  (Figs,  i  and  2)  taken  from  a  condensing 


engine  a  few  months  ago.  The  engine  was  furnished  with  a  cut- 
off valve,  by  means  of  which  the  steam  could  be  cut  off  at  any 
desired  portion  of  the  stroke.  In  Fig.  i,  it  will  be  observed,  the 
steam  is  admitted  during  about  nine-tenths  of  the  piston's  stroke, 
and  when  released,  escapes  with  such  difficulty  through  the  con- 
tracted exhaust  passages,  that  the  back-pressure  exceeds  tliat  of 
the  atmosphere  duriiig  three-tenths  of  the  return  stroke,  and,  at 
the  termination  of  the  stroke,  when  the  full  effect  of  the  vacuum  is 
usually  obtained  in  the  cylinder,  there  is  an  absolute  back-pressure 
of  something  like  6  lbs. — that  is  to  say,  to  use  the  common  ex- 
pression, the  "  vacuum  "  is  only  9  lbs. 

Fig.  2  was  taken  from  the  same  tmgine  and  immediately  after 
Fig.  I,  when  driving  a  much  lighter  load,  and  the  steam  cut  off 
about  yeth  the  stroke.  The  quantity  of  steam  to  be  condensed  is 
here  so  much  less  that  a  "  vacuum  "  of  I3>^  lbs.  is  now  shown  in 
the  cylinder,  and  although  the  effect  of  the  restricted  exhaust  is 


still  seen  at  the  commencement  of  the  exhaust,  a  very  much 
greater  effect  is  obtained  from  the  vacuum  throughout  the  stroke 
than  under  the  conditions  shown  in  Fig.  i.  Hence  we  see,  that 
besides  the  loss  of  pressure  in  admission  when  the  ports  and  pass- 
ages are  too  small,  an  even  greater  loss  is  experienced  from  the 
back-pressure,  resulting  from  the  resistance  to  the  egress  of  the 
steam. 

Many  rules  have  been  given  for  determining  the  size  of  steam 
ports,  etc.,  but  none  can  be  considered  as  other  than  empirical 
which  does  not  take  into  account  the  fact  above  mentioned,  viz., 
that  the  velocity  of  the  steam  in  following  a  piston  should  not  in 
the  passages  exceed  100  ft.  per  second,  or  6,000  ft.  per  minute. 
Bearing  this  in  mind,  we  shall  see  that  the  area  of  the  steam  ports 
should  have  the  same  ratio  to  the  area  of  the  cylinder  that  the 
piston  speed  in  feet  per  minute  has  to  reach  6,000,  from  which  we 
easily  deduce  a  rule,  thus  : 

Area  of  Cylinder  x  Piston  speed  in  feet  per  minute 


Area  of  port; 


6,000 


A  rule  in  very  general  use  amongst  engineers  and  to  be  found 
in  most  engineering  pocket-books,  is  to  make  the  area  of  steam 
port  equal  to  i/i6th  the  area  of  the  cylinders.  Let  us  see  how 
this  corresponds  with  the  rule  we  have  just  found.  Take  for  ex- 
ample, say,  an  engine  having  5  feet  stroke  running  50  revolutions 
per  minute  :  that  is  to  say,  with  a  piston  speed  of  500  feet  per 
minute.     By  our  rule  we  have. 

Area  of    ort  ~  ^"^^  °^  Cylinder  X  500  Area  of  Cylinder 

6,oco  12 

so  that  we  see  for  500  ft.  piston  speed,  the  common  rule  for  mak- 
ing the  steam  ports  equal  to  i/i6th  the  cylinder  area  would  give 
too  small  a  passage,  the  port  requiring  to  be  not  less  than  i/i2th 
the  cylinder  area,  in  order  not  to  lose  pressure  and  power  from 
the  entering  steam  having  too  high  a  velocity.  If  the  piston  speed 
were  only  400  ft.  the  port  might  be  made  only  i/i5th  area  of 
cylinder,  because 

Area  of  Cylinder  X  400  ft.  per  minute  Area  of  Cylinder 

6,000  15 

and  so  on  if  the  piston  speed  were  still  further  reduced  ;  the  com- 
mon rule  would  give  a  larger  steam  port  than  is  necessary.  In 
order  to  avoid  the  great  loss  experienced  by  restriction  of  the 
exhaust,  as  shown  in  the  above  diagrams,  it  is  customary  to  make 
the  exhaust  ports  about  half  as  large  again  as  the  steam  ports,  so 
that  the  egress  may  be  as  free  as  possible,  and  the  back-pressure 
on  the  piston  reduced  to  a  minimum. 

There  being  then  so  much  advantage  in  having  large  passages 
to  and  from  our  cylinders,  the  consideration  naturally  arises  as  to 
what  conditions  determine  the  limits  in  the  opposite  direction,  or 
can  we  really  make  the  steam  passages  and  steam  ports  too 
large  ?  It  is  well  known  that  too  much  "  clearance  "  space  at  the 
ends  of  the  cylinder  means  loss  of  steam  at  each  stroke  of  the 
piston,  and  in  the  same  way  an  excessive  capacity  of  steam  port 
.  or  passage  would  mean  waste,  through  more  steam  having  to  be 
thrown  away  in  exhausting  than  is  really  necessary.  A  further 
consideration  respecting  the  disadvantage  of  having  too  great 
width  of  area  of  ports  is  found  in  the  cooling  influence  of  the 
exhaust  steam,  the  temperature  of  which,  at  or  below  the  atmos- 
pheric pressure,  is  very  much  lower  than  that  of  the  fresh  steam 
at  its  entrance  to  the  cylinder.  The  passage  of  the  exhaust  steam 
through  the  ports  as  the  high-pressure  steam  has  to  pass  through, 
abstracts  a  considerable  amount  of  heat  from  every  part  of  the 
metal  with  which  it  comes  in  contact,  and  this  heat  has  to  be 
supplied  again  by  the  entering  steam  at  each  stroke.  The  ques- 
tion, therefore,  of  having  the  steam  ports  of  an  engine  a  proper 
size,  neither  too  small,  so  as  to  cause  loss  by  wire-drawing,  back- 
pressure, etc.,  nor  too  large,  so  as  to  give  rise  to  loss  from  cool- 
ing, etc.,  it  will  be  seen  is  one  which  has  a  material  influence  on 
economical  working.  The  rule  here  given  is  a  practical  one  of 
long  personal  experience  and  one  which  the  writer  can 
recommend. 

The  steam  ports  in  Corliss  engines  are,  in  usual  practice, 
i/i2th,  and  exhaust  ports  ^^th  of  the  piston  area.  The  piston 
speeds,  of  course,  govern  the  application  of  those  rules  in  nearly 
every  instance. 

Montreal,  Que.,  12th  Oct.,  1896. 


The  Spokane  and  British  Columbia  Telephone  and  Telegraph 
Co.  propose  constructing  an  international  telephone  line  between 
Washington  and  British  Columbia.  Arrangements  have  been 
made  foi'  connection  at  Spokane  with  the  Inland  Telephone  Com- 
pany, and  on  the  British  Columbia  side  with  the  Vernon  and  Nel- 
son Telephone  Company's  system. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEEBLS. 


Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  25th  of  each  month 

TORONTO  NO.  I. 

Toronto  No.  i  held  their  regular  fortnightly  meeting 
in  Engineer's  Hall,  61  Victoria  street,  on  Wednesday 
evening,  21st  ultimo,  at  which  one  candidate  was  initi- 
ated. After  the  regular  routine  of  business,  Bro.  Cross 
gave  an  interesting  "chalk  talk  "  on  figures,  and  was 
presented  with  a  hearty  vote  of  thanks. 

The  Library  Committee  reported  that  the  first  of  a 
series  of  book  cases  was  on  view  in  the  library  room, 
and  that  upwards  of  100  volumes  were  already  on  the 
shelves.  They  wish  to  thank  those  who  have  been  kind 
enough  to  donate  to  this  work,  and  to  state  that  they 
would  be  pleased  to  hear  from  the  manufacturers  or 
others  who  feel  inclined  to  assist  this  branch  of  the  As- 
sociation's good  work. 

The  Banquet  Committee  reported  that  they  had  made 
arrangements  for  the  tenth  annual  banquet,  to  be  held 
at  the  Palmer  House  on  November  25th  (Thanksgiving 
Eve).  This  hotel  is  centrally  located,  at  the  corner  of 
King  and  York  streets,  and  the  dining  hall  has  facilities 
for  accommodating  300  guests.  The  secretary  of  the 
committee  hereby  extends  a  hearty  invitation  to  all 
members  of  the  C.  A.  S.  E.,  and  hopes  that  in  case 
written  invitations  are  not  received  all  officers  and  mem- 
bers will  consider  the  above  invitation  sufficient. 

G.  C.  Mooring,  Sec.  of  Com. 

15  Charlotte  street. 


QUESTIONS  AND  ANSWERS. 

A.  B.  C,  Ontario,  writes  :  "Please  give  the  horse 
power  or  friction  load  of  a  100  horse  power  high  speed 
engine  belted  direct  to  a  slow  speed  alternator  of  1000 
lamps  capacity  ;  also  the  horse  power  required  to  charge 
two  miles  of  primary  line  (without  any  lamp  on)  and 
transformers  of  1000  lamps  capacity." 

Answer. — It  is  impossible  to  give  quantitative  answers 
to  your  questions.  The  friction  load  of  an  engine 
belted  to  a  generator,  depends  on  many  very  variable 
quantities,  such  as  condition  of  bearings,  state  of  belt, 
make  of  engine  and  generator,  etc.  About  ten  horse 
power,  however,  should  not  be  exceeded,  on  running 
everything  empty  in  your  size  of  plant.  Your  second 
question  is  even  more  impossible  than  the  first.  By  the 
expression  "charge"  when  you  ask  the  horse  power 
required  to  "charge"  2  miles  of  line  and  tranformers, 
we  think  you  mean,  that  if  a  primary  line  two  miles 
long  has  transformer  primaries  connected  up  to  a 
capacity  of  1000  lights,  and  the  secondaries  are  left 
open  ;  then  how  much  current  will  the  ammeter  indicate? 
In  other  terms,  you  want  to  know  the  magnetizing 
current  of  transformers  to  a  capacity  of  1000  lamps. 
There  is  no  rule  for  this  ;  the  magnetizing  current 
depends,  in  amount,  on  the  design  of  the  transformer, 
the  materials  of  which  it  is  constructed,  its  capacity  ; 
a  large  transformer  will  generally  require  a  smaller 
magnetizing  current,  in  proportion,  than  will  a  smaller 
one  of  the  same  make  ;  and  you  will  find  that  trans- 
formers of  to-day,  which  embody  the  principles  of  design 
and  construction  which  have  been  arrived  at  by  careful 
scientific  investigation,  will  prove  considerably  more 
economical  on  this  point  than  are  those  which  were 


made  a  few  years  ago,  before  transformers  had  received 
the  study  which  has  been  devoted  to  them  during  the 
past  two  or  three  years.  You  will  also  find  that  the 
general  idea  that  a  transformer  is  the  easiest  thing  in 
the  world  to  make,  is  erroneous.  We  are  sorry  that 
our  answers  are  necessarily  so  very  indefinite,  but  the 
questions  themselves  do  not  admit  of  anything  more  so. 
The  manufacturers  of  your  transformers  have  probably 
made  observations  of  the  magnetizing  current,  and 
might  give  you  information. 


ELECTRICAL  DEVELOPMENT  IN  EUROPE. 

L'Industrie  Electrique  publishes  the  following  figures 
in  regard  to  electrical  development  in  Europe  :  There 
are  560  miles  of  electric  roads  in  Europe,  which  is  an 
increase  of  125  miles  in  one  year.  The  number  of  elec- 
tric cars  has  increased  from  1236  to  1747  in  the  same 
time.  Germany  has  250  miles  of  electric  roads  and 
857  motor  cars.  France  has  82  miles  and  225  motor 
cars.  Great  Britain  has  65  miles,  with  168  cars,  and 
Austria-Hungary  has  45  miles,  with  157  cars.  Next 
comes  Switzerland,  Italy,  Spain  and  Belgium,  in  the 
order  given,  while  Russia  has  but  one  electric  railroad, 
with  6  miles  of  track  and  32  motor  cars,  and  Portugal 
ends  the  list  with  ij^  miles.  Of  the  11 1  European 
lines  91  are  overhead  trolleys,  of  which  there  were  35 
in  Germany,  12  in  Switzerland,  10  in  France,  and  7  each 
in  England  and  Italy,  and  6  in  Austria-Hungary,  etc. 
Of  electric  railroads  with  underground  current  there 
were  but  three  at  the  beginning  of  this  year,  one  each 
in  England,  Germany  and  Hungary.  Nine  lines  are 
provided  with  an  insulated  central  track,  through  which 
the  current  is  conducted,  eight  of  these  railroads  being 
in  Great  Britain  and  one  in  France.  The  remaining 
eight  lines  are  provided  with  accumulators.  Of  these, 
four  are  in  France  and  two  in  Austria,  and  one  each  in 
England  and  the  Netherlands. 


SPARKS. 

At  the  annual  meeting-  of  the  Nanaimo,  B.  C,  Telephone  Com- 
pany, held  early  in  October,  the  following-  directors  were  elected  : 
Messrs.  J.  C.  Armstrong,  O.  Plunkett,  M.  Bray,  E.  Pimbury  and 
G.  Norris.  Subsequently  G.  Norris  was  chosen  president  ;  J.  C. 
Armstrong,  vice-president  ;  W.  K.  Leighton,  secretary  and  collect- 
or, and  G.  E.  T.  Pittendrigh,  manager. 

The  Royal  Electric  Company  are  installing  for  the  Sussex 
Water  and  Electric  Company,  Sussex,  N.  S.,  one  of  their  40  k.  w. 
"S.K.C."  two  phase  generators,  with  360  16  c.p.  lights  capacity 
in  transformers,  and  are  wiring  up  the  town.  The  Sussex  Com- 
pany are  supplying  both  arc  and  incandescent  lighting-,  as  well  as 
motors  from  the  same  dynamo  and  circuits.  With  the  continued 
improvement  in  alternating  arc  lamps,  it  is  now  quite  feasible  to 
do  this.  A  number  of  plants  are  now  in  operation  furnishing  arc 
and  incandescent  light,  as  well  as  motors  from  the  same  dynamo 
and  circuits  ;  excellent  results  are  reported.  The  use  of  motors 
makes  it  possible  to  run  the  plant  the  full  24  hours  with  increased 
capacity. 

The  shareholders  of  the  Merchants'  Telephone  Company,  Mon- 
treal, held  their  annual  meeting  on  the  7th  of  October,  Mr.  F 
X.  Moisan,  the  president,  in  tHe  chair.  The  annual  report  stated 
that  two  hundred  and  thirty-one  new  telephones  had  been  placed 
during  the  past  year,  making  a  total  of  over  900  now  in  operation. 
The  treasurer's  report  showed  a  surplus  of  $19,000.  It  was  decid- 
ed to  negotiate  a  further  loan  of  $45,000  to  extend  operations. 
The  following  gentlemen  were  elected  directors  :  F.  X.  Moisan, 
L.  E.  Beauchamp,  J.  E.  Beaudoin,  A.  S.  Delisle,  G.  N.  Ducharme, 
L.  H.  Henault,  M.  T.  Lefebvre  and  F.  Dagenais.  At  a  subse- 
quent meeting  of  the  directors,  Mr.  F.  X.  Moisan  was  re-elected 
president,  Mr.  A.  S.  Hamelin,  vice-president  and  L.  E.  Beau- 
champ,  treasurer. 
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GAS  CYLINDER  EXPLOSIONS. 

A  GOVERNMENT  Committee  in  Englancl  lias  made  official 
inquiry,  and  found  that,-  of  nineteen  cases  of  gas  cylinder 
explosions  in  different  parts  of  the  world,  four  were  due 
to  carelessness,  one  from  mixed  gas  or  vapor  due  to  im- 
proper compressing  arrangements,  four  to  bad  cylinders, 
three  either  to  bad  cylinders  or  to  an  excessive  pressure 
due  to  overcharging,  one  due  to  ignition  from  oil,  and 
one  for  which  no  cause  could  be  assigned.  The  com- 
mittee recommends  that  in  the  case  of  cylinders  of  com- 
pressed gas— that  is,  oxygen,  hydrogen  or  coal  gas 
and  of  lap-welded  wrought  iron,  a  greatest  working 
pressure  of  120  atmospheres,  or  1,000  pounds  to  the 
square  inch,  and  the  stress  due  to  working  pressure  not 
to  exceed  six  and  one-half  tons  to  the  square  inch  ; 
proof  pressure  in  hydraulic  test,  after  annealing,  224 
atmospheres,  or  3,360  pounds  to  the  square  inch  ;  per- 
manent stretch  in  hydraulic  test  not  to  be  more  than  10 
per  cent,  of  the  elastic  stretch;  and  one  cylinder  in  fifty 
to  be  subjected  to  a  statical  bending  test,  and  to  stand 
crushing  nearly  to  flatness  between  two  rounded  knife 
edges  without  cracking.  In  the  case  of  lap-welded  or 
seamless  steam  cylinders,  the  greatest  working  pressure 
is  fixed  by  this  committee  at  120  atmospheres,  or  1,800 
pounds  to  the  square  inch,  carbon  in  steel  not  to  exceed 
0.25  per  cent.,  or  iron  to  be  less  than  99  per  cent.; 
tenacity  of  steel  not  to  be  less  than  26,  nor  more  than 
33  tons  to  the  square  inch. 


BOILER  SCALE  AND  STEAM  EFFICIENCY. 

Discussing  the  subject  of  boilers  and  feed  water 
recently.  Professor  F.  B.  Crocker  made  some  terse 
remarks  on  the  subject.  The  water  used  in  steam 
boilers  is  obtained  either  from  the  regular  city  water 
supply  or  from  some  source  such  as  a  pond,  river,  or 
well.  Which  of  these  is  best  to  employ  depends  upon 
the  circumstances  in  each  particular  case,  but  in  almost 
every  instance  the  question  of  the  purity  of  the  water  is 
an  important  matter.  Almost  any  water  available  for 
use  in  boilers  contains  from  10  to  100  grains  of  solid 
material  per  gallon,  and  since  a  100  horse-power  boiler 
evaporates  about  30,000  pounds  of  water  per  day  of  ten 
hours,  or  about  400  tons  per  month,  the  accumulation 
of  this  material  becomes  very  considerable,  assuming 
only  half  of  it  to  be  deposited.  Impurities  of  water  are 
of  two  distinct  kinds  :  First,  small  particles  of  solid 
material  mechanically  held  in  suspension,  the  presence 
of  which  is  perfectly  evident  to  the  eye,  forming  what  is 
called,  in  plain  language,  muddy  or  dirty  water.  The 
other  class  of  impurities  are  mineral  substances  dissolved 
in  water,  producing  little  or  no  change  in  its  appearance 
or  transparency.  Impurities  of  the  first  kind  can  be 
removed  by  filtering,  or  by  simply  allowing  the  sus- 
pended particles  to  settle  ;  but  impurities  actually 
dissolved  in  the  water  can  only  be  eliminated  by  some 
process  of  chemical  or  physical  precipitation.  The  so- 
called  "hard  water  "  is  simply  water  containing  com- 
pounds of  lime,  magnesia,  etc.,  in  solution,  which  are 
particularly  objectionable  in  water  for  boilers,  since 
they  are  deposited  as  a  scale  or  incrustation  upon  the 
interior,  and  seriously  interfere  with  the  transmission  of 
heat  through  the  metal,  thereby  reducing  the  efficiency 
of  the  boiler  and  also  introducing  a  danger  that  it  will 
become  excessively  heated  and  weakened.  These 
deposits  in  boilers  sometimes  reach  a  thickness  of  half 
an  inch  or  more,  and  are  extremely  troublesome  and 
difficult  to  prevent  or  to  remove  after  they  have  formed. 


It  is  estimated  that  scale  one-sixteenth  of  an  inch  thick 
necessitates  the  use  of  about  10  per  cent,  more  fuel, 
one-fourth  inch  almost  40  per  cent  more,  and  half  to 
three-quarter  inch  scale  actually  doubles  the  amount  of 
fuel  required  to  generate  a  given  quantity  of  steam. 
These  facts,  and  the  greatly  increased  repairs  and 
danger  arising  from  scale  in  boilers,  show  the  great 
importance  ot  eliminating  it. 


THE  EFFECT  UPON  THE  DIAGRAMS  OF 
LONG  PIPE-CONNECTIONS  FOR  STEAM 
ENGINE  INDICATORS. 

If  an  indicator  is  to  be  relied  upon  to  give  a  true 
record  of  the  varying  pressures  and  volumes  within  an 
engine  cylinder,  its  connection  therewith  must  be  direct 
and  very  short. 

Any  pipe  connection  between  an  indicator  and  an  en- 
gine cylinder  is  likely  to  effect  the  action  of  the  indicator ; 
under  ordinary  conditions  of  speed  and  pressure,  a  very 
short  length  of  pipe  may  produce  a  measurable  effect  in 
the  diagram,  and  a  length  of  three  feet  or  more  may  be 
sufficient  to  render  the  cards  valueless  except  for  rough 
or  approximate  work. 

In  general,  the  effect  of  the  pipe  is  to  retard  the  pen- 
cil action  of  the  indicator  attached  to  it. 

Other  conditions  being  equal,  the  effects  produced  by 
a  pipe  between  an  indicator  and  an  engme  cylinder  be- 
come more  pronounced  as  the  speed  of  the  engine  is  in- 
creased. 

Modifications  in  the  form  of  the  diagram  resulting 
from  the  presence  of  a  pipe  are  proportionately  greater 
for  short  cut-oft  cards  than  for  those  of  longer  cut-off, 
other  things  being  equal. 

Events  of  the  stroke  (cut-off,  release,  beginning  ot 
compression)  are  recorded,  by  an  indicator  attached  to  a 
pipe,  later  than  the  actual  occurrence  of  the  events  in  the 
cylinder. 

As  recorded  by  an  indicator  attached  to  a  pipe,  pres- 
sures during  the  greater  part  of  expansion  are  higher, 
and  during  compression  are  lower,  than  the  actual  pres- 
sures existing  in  the  cylinder. 

The  area  of  diagrams  made  by  an  indicator  attached 
to  a  pipe  may  be  greater  or  less  than  the  area  of  the  true 
card,  depending  upon  the  length  of  the  pipe  ;  for 
lengths  such  as  are  ordinarily  used,  the  area  of  the  pipe- 
cards  will  be  greater  than  that  of  the  true  cards. 

Within  limits,  the  indicated  power  of  the  engine  is  in- 
creased by  increasing  the  length  of  the  indicator  pipe. 

Conclusions  concerning  the  character  of  the  expansion 
of  compression  curves,  or  concerning  changes  in  the 
quality  of  the  mixture  in  the  cylinder  during  expansion 
or  compression,  are  unreliable  when  based  upon  cards 
obtained  from  indicators  attached  to  the  cylinder  through 
the  medium  of  a  pipe,  even  though  the  pipe  is  short. — 
W.  F.  M.  Goss,  in  Scientific  Machinist. 


The  attention  of  those  of  our  readers  who  are  desirous  of  becom- 
ing acquainted  with  the  principles  and  applications  of  Roentgen 
rays  and  phenomena  of  the  anode  and  cathode,  is  directed  to  a 
book  on  this  subject  by  Edward  P.  Thompson,  M.  E.,  E.  E.,  New 
York,  and  recently  published  by  Messrs.  D.  VanNostrand  &  Co., 
of  the  same  city.  This  book,  consisting  of  200  pages,  reviews  the 
history  of  investigations  ahd  experiments  in  connection  with  the 
electric  discli;irge  from  the  time  of  Faraday,  Davy,  Page  and 
others,  and  treats  of  the  variety  of  purposes  to  which  our  present 
knowledge  of  the  subject  may  be  applied.  It  is  suggested  that 
the  study  of  the  subject  might  well  have  a  place  in  the  curriculum 
of  scientific  schools.  The  book,  which  is  illustrated  with  numerous 
engravings,  sells  at  $1.50  per  copy. 
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SPARKS. 

The  Metropolitan  street  railway  is  being^  extended  to  Richmond 
Hill. 

The  London  Street  Railway  Company  are  putting'  in  a  new  536 
horse  power  engine  in  their  power  house  on  Balhurst  street. 

An  electric  light  plant  has  been  installed  at  Trail,  B.  C,  con- 
sisting of  an  alternating  dynamo  of  1000  16  c.p.  lights  and  an  arc 
machine  of  25  lights. 

The  dispute  between  the  city  of  Winnipeg  and  the  Street  Rail- 
way Company  has  been  finally  settled,  and  arrangements  are  now 
being  made  to  extend  the  line. 

The  Asbestos  and  Danville  Railway  Company,  of  Dan\ille, 
Que.,  will  apply  to  parliament  for  authority  to  build  an  electric 
railway  from  Danville  to  Asbestos. 

George  Hunt,  proprietor  of  the  St.  Lawrence  Machinery  Supply 
Company  of  Montreal,  is  reported  to  be  offering  his  creditors  ten 
per  cent,  on  claims  amounting  to  $3,100. 

The  Montreal  Park  and  Island  Railway  Company  expect  to 
have  their  line  completed  to  Lachine  this  fall.  The  power  houses 
at  St.  Laurent  and  Lachine  are  also  nearing  completion. 

Judgment  for  $700  and  costs  was  recovered  hy  Mr.  Nelles,  ex- 
manager  of  the  Hamilton,  Grimsby  and  Beamsville  Railway,  in 
his  suit  against  the  company  for  alleged  wrongful  dismissal. 

A  company  of  Brantford  capitalists  are  promoting  a  scheme  for 
the  construction  of  an  electric  railway  from  Brantford  to  Paris  and 
Ayr,  and  probably  to  Gait.  A  charter  for  the  road  is  held  by  the 
promoters. 

The  St.  Hyacinthe  and  Granby  Railway  Co.,  of  St.  Hyacinthe 
Que.,  is  seeking  incorporation  with  a  capital  stock  of  $100,000,  to 
build  a  steam  or  electric  railway,  between  Bingham,  Brome 
County  and  St.  Hyacinthe. 

There  is  now  in  course  of  construction  for  the  Ottawa  Street 
Railway  Company  an  electric  locomotive  for  hauling  lumber  from 
the  yards  of  Messrs.  W.  C.  Edwards  &  Co.  to  the  Canada  Atlantic 
Railway  after  the  hours  of  the  regular  passenger  service. 

The  Chateau  &  Northern  Electric  Railway  Co.  will  shortly 
complete  their  electric  road  from  the  city  of  Montreal  to  Bout 
d'lsle,  a  distance  of  twelve  miles.  An  initial  trip  over  the  section 
between  Maisonneuve  and  Point  Aux  Trembles,  where  the  power 
house  is  located,  was  made  a  few  days  ago.  Four  cars  have  ar- 
rived from  the  Canadian  General  Electric  Co.,  Peterboro',  and 
two  more  are  shortly  expected. 

The  announcement  has  been  made  within  the  past  few  days  that 
an  international  syndicate  of  capitalists  has  secured  control  of  the 
largest  tramway  in  London,  England.  Mr.  Wm.  McKenzie,  presi- 
dent of  the  Toronto  Street  Railway  Co.,  who  some  weeks  ago 
was  given  a  franchise  for  an  electric  railway  in  Birmingham,  is  at 
the  head  of  the  syndicate,  and  with  him  are  associated  Mr.  James 
Ross,  of  Montreal,  and  several  street  railway  capitalists  of  New 
York,  St.  Ljuis  and  Philadelphia. 

The  quarterly  meeting  of  the  shareholders  of  the  Hamilton, 
Grimsb)'  and  Beamsviile  Electric  Railway  Company  was  held  on 
the  2nd  inst.,  when  the  statements  of  the  secretarj'-treasurer,  Mr. 
Adam  Rutherford,  for  the  six  months  ending  September  30  were 
accepted.  Mr.  Rutherford  was  voted  stock  in  the  railway  to  the 
value  of  $2,ooa  for  his  services  up  to  March,  1894.  The  Beams- 
ville extension  of  the  road  has  been  completed,  and  was  placed  in 
operation  a  few  days  ago.  The  annual  meeting  of  the  company 
will  be  held  on  the  fourth  Monday' in  January. 

Arrangements  have  been  completed  by  the  Westinghouse  Air 
Brake  Manufacturing  Company,  of  Pittsburg,  for  the  establish- 
ment of  a  branch  factory  in  Hamilton,  Ont.,  and  a  new  Canadian 
company  will  be  organized,  to  be  known  as  the  Westinghouse 
Manufacturing  Co.,  Ltd.,  of  Hamilton.  Tiie  capital  stock  will  be 
$500,000.  The  names  of  the  applicants  are:  George  Westing- 
house, Henry  Herman  Westinghouse  and  John  Caldwell  of 
Pittsburg,  and  Hon.  J.  M.  Gibson  and  A.  E.  Malloch,  of  Hamil- 
ton. It  is  proposed  to  manufacture  electrical  appliances  and  air 
brakes  for  railways,  switches,  etc. 

Tenders  for  a  telephone  franchise  for  the  city  of  Toronto,  were 
opened  a  fortnight  ago.  Tender  No.  i  was  by  George  Mussol, 
who  offered  to  establish  the  system  described  as  automatic,  giving 
absolute  secret  connection  and  a  continuous  service  at  nights. 
No.  2  tender  proposed  that  the  Citizens  Telephone  Company  of 
Toronto  (to  be  incorporated)  would  furnish Tlie  Wilhelm  Telephone 
Company  System  of  Buffalo.    No.  3  was  by  Clark,  Gowes  &  Co., 


on  behalf  of  a  client.  Tender  No.  4  was  from  Messrs.  Beauchemin, 
Montreal,  offering  to  furnish  a  service  on  the  basis  of  the  Mer- 
chants' Telephone  Company  of  Montreal,  at  $25  each. 

The  paragraph  which  appeared  in  our  October  number  relative 
to  the  proposed  electric  railway  at  Quebec,  was  slightly  inaccurate. 
We  are  advised  that  Mr.  Beemer,  the  original  promoter  and 
owner  of  the  franchise  of  the  railway,  has  concluded  an  arrange- 
ment with  a  company  for  the  construction  of  the  road,  which  when 
completed  and  put  in  operation,  will  be  taken  over  by  Mr.  Beemer. 

The  following  figures  show  the  prices  p  lid  f,)r  electric  lighting 
by  a  number  of  Ontario  towns  : 


Belleville  2,000  candle  power.  .S127.75  per  light. 

Brampton  2,000  "  "  ..  64.00  " 

Chatham  2,000  "  "  ..  8:5.27  " 

Clinton  2,000  "  "  ..  66.00  " 

Cobourg  2,000  "  "  ..  62.^0  " 

Dunnville  2,000  "  "  ..  60.82  " 

Gait  2,000  "  "  ..  80.30  " 

Guelph   2,000  "  "  ..  89.42  " 

Ingersoll  2,000  "  "  ..  73.00  " 

London  2,000  "  "  ..  108.^8  " 

Meaford  2,000  "  "  ..  ^S-oo  " 

Niagara  Falls  ...  2,000  "  "  ..  8^.00  " 

Owen  Sound  .  .  .  .2,000  "  "  .  .  90.00  " 

Simcoe  2,000  "  "  ,.  73.00  " 

Toronto   2,000-  "  "  ..  108.^8  " 

Wallaceburg  ....2,000  "  "  ..  75.00  " 

Welland   2,000  "  "  ..  57.20  " 


A  company  has  been  organized  in  Peterboro  to  instfUl  and 
operate  a  plant  for  the  supply  of  electric  power.  The  members 
of  the  company,  Messrs.  W.  H.  Meldrum,  John  Carnegie  and 
James  Kendry  are  well  known  and  enterprising  citizens,  and  in 
their  hands  the  undertaking  should  have  results  at  once  beneficial 
to  the  town  in  enabling  it  to  offer  to  manufacturers  the  advantage 
of  cheap  electric  power,  and  at  the  same  time  the  returns  in  a 
financial  way  should  be  satisfactory.  The  power  site  is  located 
at  Auburn,  giving  a  maximum  transmission  distance  of  four  miles 
to  the  farthest  point  at  which  power  is  to  be  supplied.  The  initial 
installation  consists  of  a  250  K.W.  slow  speed  3  phase  generator 
of  the  Canadian  General  Electric  Go's,  latest  type.  This  machine 
will  run  at  the  very  slow  speed  of  200  revolutions,  and  will  be 
direct  coupled  to  the  line  shaft,  thus  saving  the  loss  in  a  belt 
transmission.  Current  will  be  distributed  at  the  transmission 
voltage,  2080  volts,  directly  to  all  the  motors  of  more  than  50 
horse-power  capacity.  For  smaller  motors  step  down  transformers 
will  be  used  to  reduce  the  pressure  to  115  volts.  Contracts  have 
already  been  secured  by  the  Company  for  some  250  or  300  horse 
power  and  it  is  considered  likely  that  the  installation  of  a  second 
generator  will  be  necessary  in  the  near  future.  The  plant  is  to  be 
in  operation  on  the  ist  of  January  next. 

The  North  Shore  Power  Company  of  Three  Rivers,  Quebec, 
have  secured  a  franchise  from  the  City  of  Three  Rivers  to  supply 
incandescent  and  arc  lamps  as  well  as  to  pump  the  city  water. 
The  coroporation  of  the  City  of  Three  Rivers  installed  a  municipal 
lighting  plant,  but  liave  turned  it  over  to  the  North  Shore  Power 
Co.,  who  are  going  to  operate  it  with  power  generated  on  the 
Batiscan  River  at  Batiscan  Chute,  and  convey  the  same  to  Three- 
Rivers,  a  distance  of  16  miles.  This  Company  have  purchased 
from  the  Royal  Electric  Co.,  two  of  their  S.  K.C.  2  phase  generators 
with  a  capacity  of  240  K.W.  each.  It  is  the  intention  to  generate 
the  current  at  their  water  power,  using  step-up  transformers, 
bringing  the  pressure  up  to  i  i,ooo  volts,  and  at  Three  Rivers  step- 
down  transfromers  will  be  used  to  reduce  the  pressure  to  a  work- 
ing pressure  of  about  1000  volts,  where  it  will  be  connected  to  the 
present  lighting  circuits  that  were  turned  over  to  the  North  Shore 
Power  Company  by  the  corporation  of  Three  Rivers.  The  flexi- 
bility of  the  system  being  put  in  by  the  North  Shore  Company  is 
being  well  demonstrated  by  the  fact  that  the  step-down  trans- 
formers are  located  in  the  old  lighting  station  at  Three  Rivers, 
and  that  the  present  circuits  for  incandescent  lighting  will  be 
directly  connected  to  the  step-down  transformers,  and  that  the 
expense  in  making  the  change  in  the  Three  Rivers  station  is 
practically  nil.  The  transformers  in  use  for  about  3000  lights 
already  installed  are  of  the  Royal  type  of  16000  alternations,  and 
as  this  is  also  the  periodicit}-  of  the  2  phase  generators  being  in- 
stalled, no  change  on  their  lines  or  transformers  is  necessar\-. 
The  corporation  of  Three  Rivers  had  in  operation  one  arc  dxnamo 
of  50  lights,  and  one  with  30  lights  capacity.  It  is  intended  to 
drive  these  two  arc  machines  with  one  of  their  single  phase 
alternators  which  have  been  in  use  a  number  of  years  there,  and 
which  will  be  coupled  in  one  side  of  the  2  phase  circuit  and  driven 
as  a  .synchronous  motor. 
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SPARKS. 

Mr.  John  Davidson,  of  Smith's  Falls,  Ont.,  has  invented  aa 
electric  heater. 

Improvements  have  recently  been  made  to  the  electric  light 
station  at  Sherbrooke,  Que. 

An  electric  plant  for  lighting  the  town  of  Hiill  is  being  installed. 
It  will  be  located  at  Deschenes  Mills. 

The  incorporation  is  announced  of  the  Amherstburg  Electric 
Light  Company,  with  a  capital  of  $20,000. 

An  eastern  syndicate  is  endeavoring  to  secure  control  of  the 
New  Westminster,  B.  C,  electric  light  plant. 

It  is  rumored  that  a  rival  telephone  company  will  shortly  com- 
mence business  at  Halifax,  but  the  report  lacks  confirmation. 

Prospects  are  said  to  be  favorable  for  the  conversion  at  an 
early  date  of  the  Hamilton  and  Dundas  Railway  into  an  electric 
road. 

■Mrs.  E.  Bradley,  of  Lynchburg,  has  begun  an  action  against 
the  Hamilton  Radial  Electric  Railway  Co.  for  $5,000  damages  for 
the  death  of  her  son. 

The  Northern  Electric  Railway  Company  is  applying  to  the 
Quebec  legislature  for  incorporation,  to  build  an  electric  railway 
from  Montreal  to  St.  Jerome. 

The  Ottawa  Car  Co.  is  now  constructing  a  combined  passenger, 
baggage  and  express  car  for  the  Ottawa  Electric  Street  Railway 
Co.  It  will  be  40  feet  in  length  13  feet  longer  than  the  ordinary 
passenger  cars,  and  will  have  accomodation  for  36  passengers 
and  run  on  eight  wheels. 

The  new  exchange  of  the  Bell  Telephone  Company  at  Winnipeg 
was  recently  opened.  It  is  said  to  be  one  of  the  most  complete 
systems  in  the  Dominion,  and  was  designed  by  Mr.  J.  A.  Baylis, 
the  company's  expert.  Prior  to  leaving  for  Montreal,  Mr.  Baylis 
and  his  assistants  were  tendered  a  complimentary  dinner. 

The  Peterboro'  Town  Council  has  accepted  the  offer  of  the 
Peterboro'  Light  and  Power  Co.  to  supply  the  town  with  eighty- 
five  2,000  candle  power  arc  lamps  for  the  sum  of  $65  per  arc  lamp 
per  year,  they  to  pay  the  sum  of  $400  per  year  as  rental  for  the 
use  of  the  streets.  The  new  contract  is  to  be  for  the  term  of 
seven  years  from  January  ist,  (897.  Additional  lamps  over 
eighty-five  are  to  be  charged  at  the  rate  of  $60  per  year. 

Daniel  McAuley,  a  young  mechanical  engineer  of  Port  Morieu, 
C.  B.,  has  patented  an  invention  to  prevent  boiler  explosions.  It 
is  a  steam  boiler  pressure  indicating  alarm,  which  is  set  to  go  off 
when  the  pressure  on  the  boiler  has  reached  a  point  over  which 
it  ought  not  to  go,  much  the  same  as  the  engineer  sets  his  alarm 
clock  for  five  in  the  morning.  If  the  steam  valve  is  out  of  order, 
as  often  happens,  no  explosion  can  occur,  because  this  patent 
will  give  the  alarm. 

Arrangements  have  been  made  for  the  development  of  the  water 
power  of  the  Pend  d'Oreille  river,  in  British  Columbia.  A  power 
station  will  be  located  at  the  mouth  of  the  river,  about  twelve 
miles  from  Rossland.  The  plan  contemplates  the  construction  of 
a  dam,  from  which  the  water  will  be  conducted  in  steel  flumes 
and  delivered  to  the  water  wheels.  It  is  claimed  that  10,000  h.p. 
can  be  developed,  but  it  is  proposed  to  install  2,000  h.  p.  to  begin 
with.  The  total  investment  in  connection  with  the  enterprise  will 
be  in  the  vicinity  of  $250,000. 

In  pursuance  of  a  certain  indenture  made  between  the  Yorkshire 
Guarantee  and  Securities  Company  and  the  Consolidated  Railway 
Company,  of  Vancouver,  B.  C,  the  assets  of  the  latter  company 
will  be  offered  for  sale  on  the  17th  inst.  The  property  consists  01 
an  electric  street  railway  extending  throughout  the  cities  of  Van- 
couver, Victoria  and  New  Westminster,  and  also  between  Van- 
couver and  New  Westminster,  and  between  Victoria  and  the  town 
of  Esquimalt  and  Oak  Bay,  including  power  plants,  rolling  stock, 
etc.,  also  lighting  plants,  power  houses,  machinery,  etc.,  in  Van- 
couver and  Victoria. 

At  the  annual  ineeting  of  the  Acetylene  Light,  Heat  and  Power 
Company,  held  in  New  York  during  the  past  month.  President 
Adams,  in  his  address,  stated  that  the  new  illuminant  had  been 
favorably  reported  on  by  both  the  Philadelphia  Fire  Underwriters' 
Association  and  the  New  York  Board.  He  also  presented  the 
names  of  thirty  fire  insurance  companies  which  had  approved  the 
use  of  the  automatic  generators.  This  last  statement  was  based 
principally  on  the  fact  that  permission  had  been  granted  a  certain 
large  risk  to  use  acetylene,  but  under  a  number  of  conditions, 
among  which  was  one  prohibiting  the  storing  of  the  carbide  on 


the  premises.  It  was  also  required  that  the  tank  be  placed  out- 
side the  building. 

"  During  his  present  visit  to  Peterboro,"  says  the  Review,  "  the 
electric  light  inspector  of  this  division,  Mr.  Wm.  Johnston,  has 
found  two  electric  light  meters  of  the  other  kind  which  were  being 
used  in  private  houses  where  ten  lights  are  generally  burned  but 
which  had  not  registered  any  of  the  electricity  passed  through 
them  for  several  months.  The  cause  of  this  lamentable  state  of 
affairs — as  viewed  by  the  company — was  apparent  last  night, 
when  the  inspector  broke  those  very  official  looking  seals  which 
he  places  on  every  correct  meter  and  disclosed  "  da  niggah  in  da 
fence."  Doubtless  in  that  terrific  thunderstorm  in  June  last, 
when  poles  were  struck  on  Macdonnel  and  other  streets  and  the 
company's  loss  was  counted  by  hundreds  of  dollars,  some  of  the 
electricity  which  everybody  gets  gratis  entered  these  meters  and 
destroyed  their  usefulness  to  the  company.  Another  case  settled 
by  Mr.  Johnston  was  that  of  a  local  company  whose  manager 
complain.ed  that  the  meter  they  had  was  running  too  fast.  The 
test  of  this  meter  was  made  in  the  presence  of  the  manager  and  a 
representative  of  the  Light  and  Power  Co.,  and  was  found  to  be 
one  per  cent  slow,  or  in  favor  of  the  consumer." 


TRADE  NOTES. 

The  Royal  Electric  Company  are  installing  a  lighting  and 
power  plant  for  the  Brookfield  Mining  Associates  at  North  Brook- 
field,  N.  S. 

The  Corporation  of  Huntsville  purchased  a  1000  light  alternator 
of  their  standard  single  phase  type  from  the  Canadian  General 
Electric  Co. 

The  Royal  Electric  Co.  have  just  completed  the  installation  of 
an  incandescent  lighting  plant  in  the  large  woollen  mills  of  A.  W. 
Brodie,  Hespeler,  Ont. 

E.  H.  Thomas  &  Co.,  Norwich,  Ont.,  are  lighting  their  fac- 
tories by  electric  light.  The  Royal  Electric  Co.  are  furnishing 
and  installing  the  apparatus. 

Mr.  G.  A.  Adams,  Adamsville,  P.  Q.,  has  recently  installed 
lighting  plant  for  illuminating  his  mill  and  residence.    The  appar- 
atus was  supplied  by  the  Royal  Electric  Company. 

Wenger  Bros.,  of  Ayton,  Ont.,  are  lighting  up  their  mills  and 
a  portion  of  the  town  by  electricity  ;  they  expect  to  install  about 
200  lamps.  The  dynamo,  etc.,  is  being  furnished  by  the  Royal 
Electric  Company. 

Mr.  J.  W.  Easton  has  severed  connection  with  the  John  Abell 
Co.,  of  Toronto,  and  connected  himself  with  the  Stevens  Manu- 
facturing Co.,  of  London,  who  will  in  future  build  his  latest  im- 
proved electrical  apparatus. 

Mr.  C.  W.  Henderson,  contractor  and  manufacturer,  has  re- 
cently Installed  in  the  Canada  Life  new  building,  Montreal,  elec- 
tric calls  in  the  elevators,  which  system  is  something  new  and 
very  novel,  being  designed  and  manufactured  expressly  for  that 
company. 

The  T.  H.  Taylor  Co.,  Ltd.,  of  Chatham,  Ont.,  are  lighting 
their  large  mills  by  electricity,  and  have  placed  their  order  for  a 
200  light  dynamo  with  the  Royal  Electric  Co.  They  are  also 
having  installed  by  the  same  firm  150  lamps  throughout  their  mills 
and  store  house. 

The  Welland  Vale  Manufacturing  Company,  St.  Catharines, 
Ont.,  have  completed  a  large  addition  to  their  factory  ;  it  is 
being  lighted  throughout  with  electricity.  There  will  be  about 
500  lamps.  The  plant  is  being  furnished  and  installed  by  the 
Royal  Electric  Company. 

Mr.  C.  W.  Henderson,  contractor  and  manufacturer  of  electri- 
cal supplies,  Montreal,  has  recently  fitted  up  some  of  the  largest 
buildings  in  that  city,  notably  the  Montreal  Street  Railway  Co., 
Montreal  Diocesan  Theological  College,  Standard  Shirt  Co., 
Thompson  Shoe  Co.,  Montreal  Steam  Laundry. 

Mr.  J.  W.  Skinner,  of  Mitchell,  Ont.,  Canadian  representative 
of  the  National  Electric  Mfg.  Co.,  of  Eau  Claire,  Wis.,  reports 
having  recently  made  the  following  sales  :  1000  light  dynamo  to 
the  town  of  Goderich  ;  350  light  plant  to  J.  L.  Eidt,  to  light  the 
village  of  Auburn  ;  1000  light  plant  to  the  Kensington  Furniture 
Co.,  of  Goderich. 

Letters  patent  have  been  issued  incorporating  the  Paxton-Tate 
Company,  of  Port  Perry,  Ont.,  to  manufacture  saw  mj^l  machin- 
ery, water-wheels,  etc.  The  capital  stock  is  $99,000,  and  the 
promoters  are  George  W.  Dryden,  James  Carnegie  and  William 
McGill,  of  Port  Perry,  Leonard  Burnett,  of  Greenbank,  Hon. 
John  Dyrden,  of  Toronto,  and  F.  W.  Hodson,  of  Guelph. 
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AMERICAN  STREET  RAILWAY  ASSOCIA- 
TION. 

The  recent  convention  of  the  above  association  at  St. 
Louis  is  described  as  having-  been  one  of  the  most  suc- 
cessful in  its  history.  The  name  of  Mr.  C.  E.  A.  Carr, 
manag-er  of  the  London  Street  Railway  Co.,  appears  in 
the  register  of  attendants  as  the  sole  representative  of 
Canada.  The  association  declined  to  entertain  a  pro- 
posal for  amalgamation  with  the  National  Electric  Light 
Association.  Captain  McCulloch,  vice-president  and 
manager  of  one  of  the  St.  Louis  street  railway  corpora- 
tions, was  elected  president  for  the  ensuing  year.  Ni- 
ag^ara  Falls  was  selected  as  the  place  of  next  meeting. 


MONTREAL  STREET  RAILWAY. 

The  annual  meeting  of  the  Montreal  Street  Railway 
Company  was  held  on  the  4th  inst.  The  chair  was  oc- 
cupied by  Mr.  L.  J.  Forget,  the  president  of  the  com- 
pany, and  there  was  a  good  attendance  of  both  directors 
and  stockholders.  The  annual  statement  showed  that 
the  net  earnings  for  the  year  ending  September  30  last 
were  $1,253, 183. 14,  as  against  $1,096,911.31  for  the 
previous  year.  The  gross  earnings  were  $555,033.69. 
The  net  profits  were  $462, 106. 79,  as  against$35 1,349. 13 
in  1895.  this  amount  two  dividends  of  4  per  cent, 
each  and  a  bonus  of  i  per  cent,  were  declared,  amount- 
ing in  all  to  $360,000,  the  balance  of  $102, 106.79  being 
added  to  the  surplus. 

The  cost  of  operating  during  the  entire  year  was  56.48 
per  cent,  of  the  entire  receipts,  as  compared  with  59.20 
per  cent,  for  the  previous  year. 

The  good  results  obtained  from  the  conversion  of  the 
.system  to  electricity  are  very  apparent  in  the  statistical 
statement.  The  net  earnings  for  the  year  1896  are 
nearly  as  large  as  the  gross  earnings  for  1892,  being 
$555,033.69,  as  compared  with  $564,406.57,  and  the 
operating  expenses  per  cent,  of  earnings  has  fallen  from 
82.68  to  56.48. 

The  rapid  growth  of  traffic  during  last  winter  neces- 
sitated additional  power,  rolling  stock,  etc.,  and  an  ad- 
ditional boiler  house  at  the  William  street  power  station 
to  supply  steam  to  a  new  2,500  horse  power  direct-con- 
nected engine  and  generator,  was  erected.  Fifty  open 
motor  cars  were  constructed  in  the  spring,  and  twenty- 
four  closed  cars  are  now  nearing  completion  at  the  com- 
pany's shops. 

A  resolution  of  condolence  was  passed  at  the  death  of 
Mr.  Edward  Lusher,  for  many  years  connected  with  the 
company! 

The  number  of  passengers  carried  in  1896  was  4,018, - 
713  in  excess  of  1895.  The  figuies  for  the  last  five 
years  were  29,896,471  in  1896,  25,877,758  in  1895, 
20,569,013  in  1894,  17,177,952  in  1893,  and  11,631,386 
in  1892.  The  transfers  given  last  year  were  8,541,530, 
or  28^  per  each  hundred  passengers. 

The  Board  of  Directors  was  re-elected  as  follows  : 
Mr.  L.  J.  Forget,  Mr.  James  Ross,  Mr.  K.  W.  Black- 
well,  Mr.  G.  C.  Cunningham,  Col.  F.  C.  Henshavir. 

It  is  stated  to  be  the  intention  of  the  company  to  issue 
an  additional  million  dollars  of  stock,  the  funds  being 
required  for  extensions,  improvements,  etc. 


ELECTRIC  RAILWAY  FOR  QUEBEC 

After  negotiations  extending  over  a  long  period,  the 
construction  of  an  electric  railway  for  the  city  of  Que- 
bec seems  now  to  be  an  assured  fact.  A  meeting  of  the 
shareholders  was  held  on  the  loth  ultimo  for  the  pur- 
pose of  organizing  the  company.  A  report  was  read  by 
Andrew  Thomson,  president  of  the  Union  Bank  of 
Canada,  showing  the  steps  which  had  been  taken  to- 
wards organizing  the  company,  the  nature  of  the  pro- 
posed contract,  and  the  agreement  with  the  Montmor- 
ency Power  Company  for  the  furnishing  of  power.  The 
subscribed  capital  was  limited  to  $320,000,  and  this 
amount  had  all  been  taken  up.  The  following  directors 
were  elected  :  Messrs.  Wm.  Shaw,  Andrew  Thomson, 
John  Breakey,  E.  E.  Webb,  Judge  Chauveux,  H.  Ken- 
nedy, E.  W.  Methol.  On  motion  of  the  Hon.  L.  P. 
Pelletier,  seconded  by  Mr.  A.  Thomson,  a  resolution 
was  adopted  empowering  the  Board  of  Directors  to  en- 
ter into  a  contract  with  the  Montmorency  &  Charlevoix 
Railway  Company  and  the  Montmorency  Electric  Power 
Company  for  the  construction  of  the  road  under  the 
former's  contract  with  the  city,  and  for  the  supply  of 
power  by  the  latter.  Mr.  Beemer  transferred  his  fran- 
chise to  the  company,  but  reserves  the  right  to  redeem 
the  road  up  to  the  ist  of  July,  1898,  by  paying  interest 
on  the  capital  at  6  per  cent.,  and  a  commission  of  10 
per  cent,  on  the  amount  expended  by  the  company. 

Since  the  meeting  the  four  parties  to  the  agreement 
for  the  construction  of  the  road  have  signed  the  con- 
tract. These  are,  the  city  of  Quebec,  the  Montmorency 
and  Charlevoix  Railway  Company,  the  Quebec  and  Levis 
Electric  Power  Company,  and  the  Quebec  District  Rail- 
way Company,  the  latter  being  the  name  under  which 
the  company  will  operate  the  road. 

Large  quantities  of  materials  have  already  arrived  for 
the  work,  and  over  two  hundred  men  are  employed  in 
construction.  Within  a  very  short  time  the  citizens  of 
Quebec  will  enjoy  all  the  advantages  of  a  thoroughly- 
equipped  electric  railway. 


CORNWALL  ELECTRIC  STREET  RAILWAY. 

The  authorities  of  the  town  of  Cornwall,  fully  alive 
to  the  importance  of  rapid  transit,  determined  to  have 
an  electric  street  railway,  and  the  enterprising  firm  of 
Hooper  &  Starr  were  given  the  franchise.'  These  two 
gentlemen  are  well  known  throughout  Canada  and  have 
'had  a  wide  experience  in  electrical  and  railway  work. 

Ground  was  broken  on  the  21st  of  April  of  this  year, 
and  by  the  24th  of  May  3^  miles  of  track  were  laid. 
There  are  now  5  miles  of  single  track  in  operation. 
The  handling  of  freight  was  expected  to  be  the  main 
source  of  revenue,  but  the  passenger  traffic  has  been 
greater  than  was  anticipated,  and  the  park,  which  was 
opened  for  the  benefit  of  the  patrons  of  the  road,  has. 
proven  a  great  attraction  for  the  summer  months. 

THE   ROAD  BED. 

The  construction  of  the  road  bed  was  placed  in  charge 
of  Mr.  Bruce,  C.  E.,  who  vi^as  for  some  time  with  the  C. 
P.  R.  Where  there  was  solid  bottom,  9  inches  of  heavy 
boulders  were  laid,  and  on  top  of  this  were  placed  4 
inches  of  broken  stone.    The  ties  (standard)  were  then 


^3^ 

laid  on  with  earth  between.  A  coat  of  macadam  was 
afterwards  placed  on  top,  covering  the  rails.  A  heavy 
steam  roller  was  then  run  over  this,  giving  it  a  smooth, 
level  surface.  The  rails  are  56  lbs.,  with  strap  fish 
plates  bonded  with  0000  wire,  with  a  malleable  tapering 
thimble  which  is  set  in  the  rail.  The  wire  is  run  through 
this  and  the  thimble  is  hammered  in  tight.  This  is 
claimed  to  be  a  decided  improvement  over  the  soldering 
method. 

On  the  portion  of  streets  where  there  were  sandy  or 
boggy  bottoms,  cedars  were  laid  to  a  width  of  eight  or 
nine  feet,  on  top  of  which  four  to  five  inches  of  macadam 
were  laid,  with  ties,  etc.,  on  top.  There  is  over  a  mile 
ot  this  construction.  Some  cedars  were  40  feet  in 
length,  the  minimum  being  16  feet.  One  place  on  their 
private  property  near  the  G.  T.  R.  depot — a  boggy 
place — was  made  solid  by  laying  boards  diagonally,  with 
the  boulders,  crushed  stone,  etc.,  on  top.  Curves  are 
laid  very  flat,  and  heavy  freight  cars  are  hauled 
easily  round  them. 

Little  can  be  said  of  the  overhead  construction,  as 
there  is  no  feed  wire,  the  station  being  in  the  centre  of 
the  circuits.     The  trolley  wire  is  00  hard  drawn. 

ROLLING  STOCK. 

The  cars  comprise  four  motors,  three  trailers,  and  a 
locomotive,  but  the  three  trailers  are  being  converted 
into  motors.  Two  open  car  bodies  and  one  closed  car 
body,  and  the  body  of  the  locomotive  were  built  by  the 
Rathbun  Company,  and  the  balance  by  the  Canadian 
General  Electric  Company.  The  locomotive  is  equipped 
with  four  C.  G.  E.  800  motors  on  double  trucks,  two 
motors  on  each  truck,  and  weighs  15  tons.  The  motors 
are  arranged  on  the  double  series  system,  which  permits 
of  regulating  the  speed  according  to  the  load.  All  the 
cars  and  the  locomotive  are  mounted  on  steam  car 
wheels,  preventing  that  rocking  motion  incident  to  cars 
using  light  wheels.  The  trucks  are  made  by  the  Canada 
Switch  and  Spring  Co. 

THE  POWER  HOUSE. 

The  power  house  is  a  handsome  brick  structure, 
faced  with  pressed  brick,  and  designed  by  Mr.  H.  Ross 
Hooper,  who  was  the  architect  of  the  car  barns.  It  is 
125x35  ft.,  divided  into  a  dynamo  and  a  boiler  room, 
the  dimensions  of  which  are  75x35  ft.  and  48x35  ft. 
respectively.     The  roof  is  supported  by  iron  trusses. 

The  dynamo  room  is  well  lighted  and  ventilated,  and 
the  ceiling  is  sheeted  with  corrugated  iron.  The  floor 
is  matched  hardwood,  and  the  foundations  of  the  ma- 
chines and  engines  are  of  stone  capped  with  brick.  A 
250  h.p.  Robb-Armstrong  cross  compound  engine  drives 
a  200  k.  w.  C.  G.  E.  generator.  The  water  of  the  St. 
Lawrence  is  used  for  condensing,  and  a  Northey  con- 
denser is  in  operation,  with  a  National  (Robb-Armstrong) 
heater.  A  slate  switchboard  is  mounted  with  full  C.  G. 
E.  equipment  for  the  generator.  The  chief  engineer's 
office  and  a  work  bench  and  tools  occupy  part  of  one 
side,  and  there  is  sufficient  room  for  a  duplicate  engine 
and  generator. 

The  boiler  room  contains  two  "  Monarch  "  boilers  of 
150  h.p.  each.  The  furnaces  are  fed  with  fuel  ot  hard 
pea  coal,  mixed  with  the  soft  run  of  the  mine.  Fire- 
proof doors  separate  the  dynamo  and  boiler  rooms. 

THE  CAR  BARN. 

The  car  barn  is  a  frame  structure,  sheeted  on  roof  and 
sides  with. metallic  shingles  and  siding.  It  is  95x60 
ft.,  part  of  which — 16  x  95  ft. — is  used  for  a  freight  shed. 
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The  roof  is  supported  by  three  independent  trusses  from 
a  60  foot  span.  The  capacity  of  the  barn  is  nine  cars. 
A  30  foot  repair  pit  is  used  for  all  repairs  on  trucks, 
motors,  etc.,  besides  a  repair  shop,  which  is  in  one 
corner.  On  the  freight  shed  side  are  double  tracks  and 
a  platform  6  ft.  wide  running  the  full  length  of  the 
building.  The  freight  is  unloaded  from  the  cars  to  the 
platform,  and  then  into  the  shed. 

THE  ROUTES. 

The  system  centres  at  the  post-office  on  Main  street, 
and  cars  meet  all  trains  and  boats.  There  are  two  lines 
and  a  spur  line.  One  line  is  on  the  east  side  to  the 
park,  and  the  other  extends  from  the  station  on  west 
side  and  connects  with  the  east  side  line.  The  spur  line 
runs  to  the  mills.  The  cars  run  from  5.30  a.  m.  to 
12.30  p.  m.  No  registers  are  used,  the  conductors  be- 
ing supplied  with  what  are  called  shot  boxes.  In  each 
box  is  a  little  shot  receptacle,  which  will  not  upset  as 
long  as  the  conductor  does  not  turn  the  fare  box  upside 
down  to  rifle  its  contents. 

The  park  owned  by  the  company  comprises  15  acres, 
and  is  prettily  situated  and  laid  out  for  the  enjoyment  of 
the  patrons  of  the  road.  A  merry-go-round  is  operated 
by  a  C.  G.  E.  800  motor. 

The  directorate  of  the  road  is  as  follows  : — President, 
H.  Ross  Hooper  ;  vice-president  and  managing  director, 
D.  A.  Starr;  secretary-;  rcai-urcr,  F.  M.  Siddall  ;  A.  J. 
Hooper  and  W.  R.  Hitchcock. 


LEGAL. 

In  the  action  brougfht  by  one  Burns  against  the  London  Street 
Railway  Company,  lo  recover  damages  for  the  killing  of  plaintiff's 
dog,  which  ran  across  the  track  within  ten  or  fifteen  feet  of  an 
approaching  car,  the  first  Division  Court  of  Middlesex  held  that 
the  case  came  within  Hay  v.  G.  W.  R.  W.  Co.,  37  Q.  B.  465,  and 
the  action  of  the  dog  was  the  cause  of  its  death,  and  therefore  the 
plaintiff  could  not  recover. 

The  appeal  of  the  Toronto  Railway  Company  from  the  decision 
of  the  Court  of  Revision  confirming  an  assessment  of  $537, 1 37  up- 
on their  street  equipment,  was  argued  a  week  ago  before  the 
County  Judges  of  York,  Peel  and  Ontario.  Messrs.  B.  B.  Osier 
and  Wm.  Laidlaw  argued  the  case  for  the  Company,  and  the  City 
Counsel  for  the  city.  Mr.  Osier  contended  that  the  company's 
franchise  being  a  limited  one  they  stood  in  the  relation  of  tenants 
of  the  city,  and  as  such  were  exempt  by  law  from  taxation — the 
taxes  being  payable,  except  under  special  agreement,  by  the 
landlord.  Mr.  Osier  advanced  the  further  argument  that  the  rail- 
way was  a  highway,  the  rails  being  part  of  the  soil,  and  as  such 
should  be  exempt.  Counsel  for  the  city  interpreted  the  assessment 
act  as  placing  the  rails,  poles  and  wires  of  the  Company  within 
the  meaning  of  real  estate,  and  as  such  liable  to  assessment.  He 
quoted  the  words  "purchaser"  and  "vendor"  in  the  agreement 
between  the  Company  and  the  city  to  show  that  the  company  does 
not  stand  in  the  relation  of  a  tenant  of  the  city.  Judgment  in  the 
case  has  not  yet  bet  n  rendered. 


The  Winnipeg  Street  Railway  Company  employ  for  the  convey- 
ance of  pic-nic  and  excursion  parties,  a  motor  car,  attached  to 
which  are  four  trailers  consisting  of  old  horse  cars  fitted  with  new 
platforms  and  sills,  a  railing  all  round,  and  seats  arranged  across 
both  sides  and  ends,  with  space  for  a  passageway  from  the  steps 
at  either  end.  These  trailers  are  lighted  by  lamps  strung  on 
wires  supported  on  poles  at  either  end  of  the  car. 

The  Montreal  Street  Railway  Company  have  recently  had  a 
system  of  interlocking  safety  devices  placed  at  the  Wellington 
Bridge  crossing  the  Lachine  canal.  An  electric  motor  is  em- 
ployed to  turn  the  bridge.  Before  the  bridge  is  opened,  a  derail, 
consisting  of  a  tongue  switch,  is  so  set  as  to  turn  the  car  off  the 
track  at  a  distance  of  80  feet  from  the  bridge  on  either  side,  thus 
preventing  the  possibility  of  a  plunge  into  the  canal  while  the 
bridge  is  open. 
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III. 


SPARKS. 

An  electrician  named  A.  Lepitre  was  inslantly  killed  by  coming- 
in  contact  with  an  electric  current  in  the  Montreal  Light  §t  Power 
Company's  station. 

It  is  rumored  that  as  soon  as  the  Chambly  water  power  is  de- 
veloped, steps  will  be  taken  to  construct  an  electric  railway  be- 
tween Montreal  and  St.  John. 

It  is  announced  that  the  Cataract  Power  Co.,  of  Hamilton, 
which  was  recently  org-anized,  have  closed  contracts  in  Hamilton 
for  power  to  the  value  of  $50,000  a  year. 

The  Sussex  Water  and  Electric  Lig;ht  Co.  have  entered  into  an 
agreement  with  the  town  of  Sussex,  N.  B.,  to  install  an  electric 
light  plant.  Mr.  F.  E.  Norton,  of  St.  John,  has  charge  of  the 
construction  work.    A  500  light  power  plant  will  be  installed. 

At  a  convention  of  street  lighting  officials  held  recently  at  New 
Haven,  a  poor  showing  was  made  on  behalf  of  municipal  control 
of  electric  lighting  plants.  It  was  stated  that  Wabash,  Ind.,  pur- 
chased a  plant  for  $18,000  and  sold  it  for  $30  ;  Xenia,  O.,  paid 
$35,000  for  a  plant  and  ten  years  later  sold  it  for  $10,000  ;  Moline, 
111.,  bought  a  plant  at  $15,000  and  four  years  later  sold  it  for 
$8,000  ;  Michigan  City  bought  a  $10,000  plant  and  sold  it  for 
$2,500. 


The  two  rival  electric  light  companies  at  Renfrew,  Onl.,  are 
about  to  amalgamate,  under  the  name  of  the  Electric  Light  and 
Power  Company.  A  charter  of  incorporation  is  now  being  asked 
for,  the  applicants  being  W.  A.  Mackay,  T.  W.  Guest,  A.  C. 
Mackay,  A.  A.  Wright  and  Howard  Wright.  The  erection  of  a 
new  power  house  will  be  one  of  the  first  improvements,  a  site  for 
which  has  been  secured.  It  will  be  a  large  structure,  and  will 
contain  two  steam  engines,  one  being  225  horse  power. 

The  Owen  Sound  Electric  Manufacturing  and  Illuminating  Co. 
have  decided  to  furnish  incandescent  light  and  power,  as  well  as 
arc  lighting  to  the  Town  of  Owen  Sound.  Their  water-power  is 
situated  three  miles  from  the  business  centre  of  the  city  ;  this  they 
have  very  lately  improved,  and  now  have  a  steady  power  of  200 
horse  or  more  the  whole  year  round.  The  Royal  Electric  Com- 
pany have  secured  the.  contract  to  furnish  them  with  "  S.K.C." 
two  phase  dvnamos  and  apparatus,  in  order  that  they  may  be 
able  to  supply  power  as  well  as  incandescent  light,  thus  enabling 
them  to  use  their  water-power  the  entire  24  hours  of  the  day — 
during  the  daytime  furnishing  power  to  the  different  manufac- 
turers, and  at  night  furnishing  the  arc  and  incandescent  lights. 
This  was  one  of  the  first  companies  in  the  electric  lighting  business 
in  Canada.  They  have  always  been  very  conservative,  and  have' 
been  successful  from  the  start. 


ROBIN,  SADLER  &  HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 
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/Wica  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  Experts  of  the  Canadian  Pacific  Ry.  Co., 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  Inspection  and  Insurance  Co.,  and  pro\'ed  to  be  the 
BEST  OF  ALL  MON-COMDUCTORS. 

Full  Particulars,  Reports  of  Trials,  Prices,  Testimonials,  &c.,  from 

THE  MICA  BOILER  GOYERIKG  CO.,  LIMITED 

9  «Jox>d£i,n  St.  -  rroi?onto,  Ont£i,r*io 
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CANADIAN  GENERAL  ELECTRIC  CO. 

(LIMITED) 


Authorized  Capital,  $2,000,000.00 
Paid  up  Capital,  $1,500,000.00 


HEAD  OFFICE : 

65  FRONT  STREP"  WEST,    -    -     TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS; 


1802  Notre  Dame  St.  -  MONTREAL. 
138  Holiis  Street      .  HALIFAX. 


)in  Street    -     -  WINNIPEG. 
Granville  Street    -     .  VANCOUVER. 


150  K.  W.  MONOCYCLIC  GENERATOR. 

The  Monocyclic  System 

has  been  established  by  the  experience  of  the  past  year  to  be  the  only  satisfactory 
system  for  the  distribution  of  

Lig'ht  and  Power 

from  the  same  generator  and  circuit.  We  invite  attention  to  its  superior  mechanical  design 
and  construction  ;  its  absolute  simplicity  in  distribution  as  compared  with  the  com- 
plications of  the  polyphase  systems  ;  its  perfect  regulation  secured  by  compounding 
to  compensate  for  line  loss  ;  its  freedom  from  unbalancing,  the  lighting  circuit  being 
single-phase ;  the  perfect  operation  of  our  induction  motors,  which  require  no  con- 
densers. 


Please  mention  the  CANADIAN  ELECTRICAL  N^WS  when  corresponding  with  Advertisers 


November,  i8g6 


CflNflDIflN    ELECTRlCfili  flEWS 


MiFlCMilS.K.G.flPPflRTO 


RECEI  VED, 

AJMSWERED 

^  /  —  y —  ^  A  ' 


^.  -—7^    ^  ^^^^^ 


The  Best  Proof  of  the  Superiority  of  the  S.  K.  C.  Apparatus  is  the  Satisfaction  expressed  by  all 
our  Customers.     Its  Simplicity,  Reliability,  Efficiency  and  Close  Regulation  give  a 
sense  of  Security  impossible  with  Wire-Wound  Armatures. 

The  Royal  Electric  Co. 

MONTREAL,  QUE.  western  omce:  TORONTO,  ONT. 
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SPARKS. 

Granby,  Que.,  is  agitating  for  the  elec- 
tric light. 

The  council  of  Dundas,  Ont.,  have  de- 
cided to  have  the  town  lighted  by  elec- 
tricity. 

The  new  building  for  the  Brantford  Elec- 
tric Light  Company  will  shortly  be  com- 
pleted. 

The  Ontario  Electric  and  Engineering 
Company,  Toronto,  is  being  incorporated 
with  a  capital  stock  of  $10,000. 

T.  E.  Bulwer  has  been  registered  pro- 
prietor of  the  firm  of  H.  E.  P.  Bulwer, 
electrical  supplies,  Montreal. 

Mr.  James  Noxon,  Inspector  of  Ontario 
Asylums  and  Prisons,  is  experimenting 
with  an  appliance  for  burning  tan  bark  for 
fuel  for  boilers,  which,  if  successful,  will  be 


Wanted— A  Stationary  Engineer 

Having  first-class  certificate,  to  take  charge  of  en- 
gines, dynamos,  ttc,  in  a  new  commercial  building  in 
Montreal.  Must  also  be  able  to  supervise  the  building 
itself.  No  one  need  apply  unless  fully  qualified  and 
recommended.  Address  Box  100,  Canadian  Elec- 
trical News. 


FOR  SALE 


One  30  K.w.  Compound-Wound 

RELIANCE  DYNAMO 

250  volts  ;  one  extra  armature  for  same. 
One  40  H.P.  Compound-Wound 

RELIANCE  MOTOR 

250  volts.  Both  machines  in  first-class 
order,  having  been  just  replaced  by  larger 
ones.    Can  be  delivered  at  once. 

Temple  Electric  Co., 

Montreal,  Que. 


FOR  SALE 


One  50-Light  4  Ampere  (Ball)  Are 
Dynamo,  with  Station  Apparatus  and 
46  Lamps;  also  one  25-Light  8  Am- 
pere (Reliance)  Dynamo,  all  in  good 
order. 

The  above  will  be  sold  at  a  bargain. 
For  particulars  apply  to 

H.  S.  CANE, 

Newmarket,  Ont. 


ROBERT  A.  ROS.S,  E.  E  ,  (M.  E.  Grad.  S.  P.  S.; 
E.  E.  Degree  Toronto  University;  Member 
A.I.E.E.)  Late  Chief  Electrical  Engineer  Royal 
Electric  Co.,  Montreal ;  Works  Engineer  Canadian 
General  Electric  Co.,  and  previously  with  Engine 
Companies. 

ElECMALAND  MEGHANIGIIl  ENGINEER 

Specifications,  Plan.s,  Supervision,  Valuation  and 
Advice  en  Steam  and  Electiic  Plants  Special  Ma- 
chinery Designed.  Room  15,  Hamilton  Chambers, 
17  St.  John  St.,  Montreal. 


Reardshaw's 


Baltic  Steel  Works. 


introduced  in  the  prisons  and  asylums  of 
Ontario. 

By  the  bursting  of  a  drive  pulley  at  the 
electric  light  works,  St.  Thomas,  Ont.,  the 
shafting  and  dynamo  were  badly  damaged 

The  town  of  Kaslo,  B.  C,  has  rejected 
the  proposal  of  Alexander  &  Retallack  to 
put  in  an  electric  light  plant,  the  by-law 
being  defeated. 

Some  tiiTie  ago  the  Western  Electric 
Co.,  of  Chicago,  were  negotiating  to  estab- 
lish a  plant  in  Vancouver,  B.  C,  and  de- 
posited two  bonds  of  $5,000  with  the  city. 


The  scheme  has  since  been  abandoned, 
and  the  city  has  returned  the  bonds. 

It  is  said  that  much  of  the  comparative 
comfort  of  the  men  accompanying  Dr. 
Nansen  on  his  North  Pole  venture  was  due 
to  the  electric  currrent  supplied  by  a  dy- 
naino  driven  by  a  windmill.  Dr.  Nansen's 
previous  experiences  in  the  Arctic  regions 
led  him  to  expect  a  continuous  breeze  in 
the  level  ice  regions,  and  the  compact 
windmill  outfit  which  he  took  with  him  ful- 
filled all  expectations.  By  means  of  the 
electric  current  thus  obtained  the  ship  was 
lighted  by  electricity,  and  it  is  also  stated 
that  the  current  was  employed  for  pur- 
poses of  heating. 


John.L.Blaikie  Esa. 
Pres. 


ENN.Rathbun  Esu. 
Vice. Pres.  . 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer 
A.FRASER  Sec.Tres. 


Head  Office  TORONTO 


P///MiZ////J 


Tl '  Mill '  EMI '  Bill 


Has  an  outer  casing  and  requires  no  brickwork. 
Leaves  our  shop  mounted  on  skids  ready  for  use. 


IS  PORTABLE 

gy^Y^g    FUEL  ^^^^  tests  show _a  saving  of  30  per  cent,  over  a  common 


brickset  boiler.   We  guarantee  at  least  10  per  cent. 


RoDt)  Enolneerlno  60.,  Lid  ■  W6rsi,N.S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 

"Profile"  ^ool  ^teel 

(Patented  and  Designs  Registered  ) 

Tools  for  the  Lathe,  Planep,  Shaping,  Slotting-  and  Drillingr  Machines ;  also 
Chisels,  Rimers,  Taps,  Bits,  Broaches,  Gravers,  &e.,  &c. 

WITHOUT   FORGING;    NO  WASTING  IN  THE  FIRE;    STEEL  AS  IT  COMES  FROM  THE 
ROLLS,  READY  TO  CUT  TO  LENGTHS  AND  GRIND  INTO  TOOLS. 

m\  SAVING  IN  IIME.   SAVING  OVER  50%  IN  THE  WEIGHT  OE  STEEL  USED. 


WINN  &  HOLLAND,  Montreal,  -  sole  Agents  for  Canada. 
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STEAM  ENGINEERING 

(SUtlonnrj,  Locomodvc  or  -llnrln*-);  Itlerhan- 
s;  in(>cli]iiiloul  DriiMiii^;  Kl«'t'trl«iiy ;  Archl- 
tfcluri^;   Arohllfctural  Urawlii);  ami  Denlgn* 
.  hi;^;  Civil,  lUllruHil,   Itrlilgr,  Dliiiilclpiil  and 
1  HyilrHiilir  Engliiccrinv;    I'lumliint; ;  Mining^ 
rrospf cling;  IChi^IIhIi  Itranrlies. 

The  Steam  Engineering  course  is 
intenJed  to  qualify  engineers  to  se-| 
\  euro  Licenses. 

Send  for  Free  circular  and  Book  of 
Testimonials,  stating  tlio  subject  you 
wish  to  study,  to  jQQ^ 

The  InternationnI  ) 
Correspondence  ScliooU^  j  Scran  ton^Fa* 


'J  'I 


Br 


P  ^  ^  ^  1^  f"  ^   PROCURED  ON 
ELEdTRICAL  IWENTIONS 

Bv  RIDOUT  &  MAYBEE.  '"^Xho^'elsr^™ 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $3.50,  $4.00. 


W.  HEATHCOTE 

A.  M.  CAN.  sue.  C.  E. 

Electpieal  Engineer  and  Contractor, 
Mechanical  Draughtsman. 

71  Tonge  Street  -  TORONTO,  ONT. 

Telephone  479. 


STEAM  USERS 

Desiring  the  services  0/  COlUPETEyT  EH- 
GIJfEERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

J.  J,  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


WESTON 


GO. 


114-720  Waiiam  Street, 

NEWARK,  N.J.,  U  S  A. 


W/eston  standard  portable 

Direct-Reading- 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston^Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Bridge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


0 


ur  "flcni6"  flutomaliG .... 
Railway  GoacH  and  Street  Gar 


CURTAINS 


For  either  open  or  closed  cars — tnade  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  Excursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Ctn  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 
Write  for  Particulars  and  Samples. 


Menzie,  Turner  &  Co. 


Manufacturers  Toronto 


Use  Our. 

^  LAAPS 

and  our  other 

ELECTRICAL  SUPPLIES 


/Vlunderloh  8c  Co. 


61  St.  Sulpice  St. 


MONTREAL 


It  pays  to  advertise  in  the  CANADIAN  Electrical  News. 


51i  GOLDIE  <fc  m^CdLLOCM  Co 


[Limited 


Improved  Steam  Engines  and  Boilers 


And  the  Erection  of  same  in  the  most  Complete  Style  of  Modem  Improvement. 


Fire  and.  Burglar  F*roof  Safes  and  Yavilt  Doors 


Y 


ftoArt^T  A^^A^^TQl-i  ^^"^^  *'WHEELOCK"  IMPROVED  STEAM  ENGINE 

5P<C*«'  a^^gqXTOq  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

GALT.  ONTARIO.*  ^ 
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TELEPHONES 


TELEPHONE 
SWITCH-BOARDS 


C.  W.  HENDERSON 

Contractor  and  Manufacturer 
Electrical  Supplies  ... 

ELECTRICAL  CONSTRUCTION 

Street  Railway  Car  Fittings,  &c. 
44  Bleuiry  St.    -  IVIONTREAIL. 


THE  OTTAWA  PORCELAIN  &  CARBON  CO,  Ltd. 


OTTAWA, 
ONT.  .  . 


MANUFACTURERS  OF 


^/  flrlirT^ OTl-     ilPoiutS  kinds  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Telegraph,  Telephone    @  r"'^ 
and  Electric  Light  Supplies  ...  * 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALU   GOODS   GUflRflNTEE.D   TO   GIVE.  SflTISFflCTION 


Cai1)on  Cylinder  Batteries 


for  use  with  Annunciators,  Electric  Bells,  and  all  purposes  requiring 
a  Reliable  Battery  for  Open  Circuit  Work. 

r>o  you  w£i.nt  A  A 

SL  Dry  Ba,tte]:>y    ^     /V  \  CZOO 

Specia.1  Prices  to  T*]:»£i.cle 

ROGERS  ELECTRIC  CO.      :      425  Richmond  Street,  LONDON,  ONT. 

ELECTRICAL  SUPPLY  DEALERS  AND  CONTRACTORS  FOR  ELECTRIC  CONSTRUCTION 


is  tine  Sest. 
Alw£kys  in  Stock. 


OAK 

TANNED 


BELTING 


TORONTO 

22  FRONT  STREET  EAST 
Telephone  475. 


THE  J.  C.  MCLAREN  BELTING  GO.  Montreal 


fiNE             -i^OFFICE,  SCHOOL. 
SJS^-SS^I — tHURCH&LODGEFURNITUR^   


Mention  CANADIAN  ELECTRICAL  NEWS  .  .  . 

when  corresponding  with  advertisers. 


TENDERS  WANTED 


A  V'eekly  Journal  of  advance  iiifonna 
tion  and  public  works. 

['he  recognized  medium   for  advertise 
nients  for    '  l  enders.' 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

flITflCHMENT  DIRECT  TO  FUNS,  BLOWERS,  CENTRIFUGIll 
PUMPS,  STOKERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 


PHELPS  MACHINE  GO. 

EASTMAN,  P.  Q. 


W.  A.  JOHNSON  ELECTRIC  CO'Y 


TORONTO 


Two  Phase  op  Single  Phase  Slow-Speed  Alternating-  Cur- 
.y.j.^'pent  Generators  for  Light  and  Power— 50  to  1200  h.p. 
Alternating  and  Direct  Current  Motors. 
Multipolar  Direct  Current  Generators— 35  to  2,000  h.p.— 

for  Lighting,  Railways  and  Power. 
Walker  Spring  Mounted  Railway  Motors— 25,  30,  50,  75, 

too  and  125  h  p. 
Manhattan  Enclosed  Are  Lamps— (One  arc  lamp  across  no  volt 

circuit  burns  150  to  200  hours,  consuming  only  12  inches  of  solid 
carbon  ^"dia. ) 

Keystone  Incandescent  Lamps.      Iron  Clad  Rheostats. 


Manufacturers  and  Contractors 
for  Complete  Installation 


WAGIMER  TRANSFORMERS 

NOT  THE  CHEAPEST,  BUT  THE  BEST 

Competitive  Tests  prove  it  the  closest  regulating,  most  efficient  and 
most  durable  Transformer  made. 


STANLEY  TRANSFORMERS 

The  Standard  of  the  World  for 

Incandescent  Lighting  Operating  Motors 

Arc  Lighting  Power  Transmission 


INCREASE 

STATION 

CAPACITY 


DIMINISH 

OPERATING 

EXPENSES 


We  furnish  ajGuarantee  of  the  EFFICIENCY  and  REGULATION  of  each  Transformer 
and  will  Insure  them  for  one  per  cent,  per  annum. 


THE  ROYAL  ELECTRIC  CO. 

MONTREAL,  QUE.  western  Office-  TORONTO,  ONT. 
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E.  GftRL  BREITHftUFT 

CONSUL,SlN6 

ElectilGal  Engmeer 

Mem.  Am.  Inst.  E.  E. 
Electric  Lighting     a  nrni  111  nuT 
and  Railway  Work  f  DCnLIR,  UPlli 


Eugene  F.  Phillips,  President. 


John  Carroll,  Sec.  and  Treas. 


i  F.  PiK  tm 

MONTRE>f\U  Gf\Nf\Df\ 


TORONTO,  CANAPA. 


■        TI-RE.  PROOF 

ROOFINC 

ILLUSTRATED  CATALOGUE  FREE 

METALLIC  ROOFING  (0 

MANUFACTURER^.  TORO  NJO 


EleetPie  Light  Line  Wire 
Incandescent  and  Flexible  Cords 


Americanite,  Magnet,  Office  and 
Annunciator  Wires 
Cables  for  Aerial  and  Underground  Use. 

U.  S.  Factory  :    AMERICAN  ELECTRICAL  Works,  Providence,  R.  I. 
New  York  Store:    P.  C.  Ackerman,  Agent,  10  Cortland  Street. 
Chicago  Store  :    F.  E.  Donohoe,  Agent,  241  Madison  Street. 


FiRSTBRooK  BROS.    ELECTRIC  REPAIR  &  CONTRACTING  CO. 


mng  St.  East,      -  TOROKTO. 

MANUFACTURERS  OF 

TOPPINS, 

SIDE-BLOCKS 

AND  GROSS-flKMS. 


WRITE  FOR  PARTICULARS. 


If  you  want  to  .... 

SELL 

ANYTHING 

to  the  wholesale  and  retail  hard- 
ware merchants  and  manufac- 
turers 

ANYWHERE 

in  Canada,  you  can  reach  them 
through  the 

Canadian  Hardware  Merchant 

J.  B.  MCLEAN  CO.,  Ltd. 

PUBLISHERS 

10  Front  St.  E.       -  Toronto. 


623  Lagauchetiere  St.,        -  MONTREAL. 

ELECTRIC  APPARATUS  OF  ALL  KINDS  REPAIRED  ON  THE  SHORTEST  NOTICE. 

T.  &  H.  Arc  Amatures  a  Specialty.       "Slfe-       Armatures  Rewound  for  all  Systems. 
GEO.  E.  MATTHEWS,  Manager.  Write  for  Prices. 

10  years  Foreman  of  the  Royal  Electric  Co.  Armature  Winding  Department. 


Electrical  Engineers  and  Contractors 


Estimates  Furnished  on  all 
Electric  Installations 


Montreal,  Canada 


ELECTRICAL  ENGINEERS 


Ho.  9  Chenneville  St. 
MONTREAL 
Fred.  Thomson,  late  chief  elec- 
trician of  the  Royal 
Electr  c  Co 


a 


Electrical  Supplies 
of  all  Descriptions. 


Your  Stomach 
DistressesYou 

after  eating  a  hearty  meal,  and  the 
result  is  a  chronic  case  of  Indiges- 
tion, Sour  Stomach,  Heartburn, 
Dyspepsia,  or  a  bilious  attack. 

RIPANS  TABULES 


Promote  Disestion,  Regrulate  the 
Stomach,  Liver  and  Bowels,  I'urily 
the  Itlood,  and  are  a  Positive  Cure  for 
Constipation,  HicU.  Headache,  UiN 
iousness,  and  all  other  Diseases  arislnpc 
from  a  disordered  condition  of  the  Liver  and 
Stomach.  They  act  Kently  yet  promptly,  and 
perfect  digestion  follows  their  use. 
EipansTabules  take  the  place  of  an  Entire 
■  Me  d  ici  ne  C  h  est,  and 
should  be  kept  for  use  In 
every  family. 


Price,  50  Cents  a  box.  At 

Dru^jglHiH,  or  by  mail. 
RIPANS  chemical  CO., 

10  Spbuce  St.,  New  Tobk. 


Complete  Plants  Installed  

o  ARMATURES  REWOUND 

Royal  T-H  Arc  a  Specialty 

Dynamos  and  Motors  Repaired 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 


DODGB 

Split  Friction   Clutch    Pulley  and 
Cut-Off  Coupling. 

Special  Dynamo  and  Motor  Pulleys. 

High  Class  Hangers,  Floor  Stands, 
Self-Oiling  Bearings,  Shafting,  &c. 

Prices  and  Information  on  Application. 

DODGE  WOOD-SPLIT  PULLEY  CO. 


Office :  74  York  Street, 


TORONTO 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


December,  1896 


Electrical 
Supplies . . 


Write  for  Illustrated  Catalogue. 

John  Starr,  Son  &  Co.,  Ltd. 


Mnfrs.  and  Dealers  in 

ELECTRICAL  SUPPLIES 


Box  448 


Halifax,  N.  S. 


Advertise  in  the  Canadian  Electrical 
News.    It  will  pay  you. 


The  New  Line  ot . . . . 

"NEW  AMERICAN"  TURBINES 

FOR  Power  .  .  .  Economy  of  Regulation 
Best  Part  Gate  Results 
^    Steadiness  of  Motion 

Ease  of  Regulation 
^   Freedom  from  Trouble  of  Any  Kind 

and  is  without  a  rival  for  Electrical  Purposes 


WHEELS  SOLD  IN  1895  WHICH  ARE 


DEVELOPING  OVER  11,000  H.  P. 


High  Class  Gearing, 
Shafting,  &c.,  to  correspond 
with  Water  Wheels. 


Wm.  Kennedy  &  Sons 
 OWEN  SOUND  ONT. 


VDLCANIZED  FIBRE  CO.  -x...xs«.. ..... 

SOLE  MANUFACTURERS  OF         flAJ|J)    VDLCANlZED  FIBRE 

In  Sheets,  Tubes,  Rods,  Sticks  and  special  shapes  to  order.   Colors,  Red,  Black  and  Grey. 

SEND  FOR  CATALOGUE  AND  PRICES. 

THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD. 
Factoru:  WILMINGTON,  DEL.  OFFICE:  14  DEY  ST.,  NE.W  YORK. 

The  National  Electric  Co. 

EAU  CLAIRE,  WIS. 

THF  NATinNAI  AiTFRNATnR  ^^^^ 

inL    llHIimiHL    HLimilfiimi  construction  and  Electric  Efficiency, 
takes  the  Lead.    No  Shut-Downs;  Parts  in  Duplicate;  over  Four  Hundred  in  operation,  in  every 
State  in  the  Union,  South  America,  Japan  and  British  possessions. 
Send  for  Prices  and  Testimonials. 


CANADIAN  OFFICE; 


J.  W.  SKINNER 


Mitchell,  Ont. 


TO 

•   •   •  •     I  •  •   •  • 


Central  Station  Managers 


HAVE  YOUR  GENERATOR  OR  TRANSFORMER 
Plants  remodelled  and  put  on  a  paying  basis.  You  do  not 
know  how  much  coal  is  being  wasted  in  inefficient  machinery,  or 
poorly  arranged  distribution  systems  until  you  investigate.  Write  to 
the  undersigned  for  information  that  you  will  never  get  from  manu- 
facturing companies,  as  to  improved  methods  and  fuel-saving  devices. 

GEO.  WHITE-FRASER 

MEM.  AM.  INST.  ELEC.  ENG. 

18  Imperial  Loan  Building,  TORONTO  Consulting  Electrical  Engineer 
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Kay  Electric  Mfj^.  Co 

255  James  St.  N.,  HAMILTON,  ONT. 
58  Adelaide  St.  W.,  TORONTO,  ONT.   Telephone  1214. 


"We  are  prepared,  to  f-u.rn.isli  

Dynamos  of  any  capacity  for  any  voltage,  either 
compound  or  shunt  wound. 

Motors  from  1-8  to  40  h.  p.,  either  series  or  com- 
pound wound. 

Elevator  Motors  of  all  sizes. 

Alternating  Dynamos  from  300  to  1000  lights. 
Transformers  of  any  capacity  from  &  to  125  lights. 
Electro-plating  Dynamos,  any  capacity. 
Electrical  Experimenting  in  all  its  branches. 

WRITE  FOR  PARTICULARS  AND  ANY   INFORMATION  REQUIRED. 


ri 

Ii 


or  from  1  to  600  Brake 
Horse  Power,  for  electrical 
Industrial  and  other  Dur- 
Doses. 


MANUFACTURED  BY 


Fried.  Krupp  Grusonwerk,  Magdeburg,  Germany. 


JAS.  W.  PYKE  &  CO.,  Montreal,  Que. 

Pa.rtic-u.la.rs  on.  JLpplication. 


STEf\M  PUMPS 


te,i:ple:h: 


0 


For  All  Duties 


•  •  •  • 


NORTftEY  MFG.  CO.,  Ltd.,  TORONTO 

The  Laurie  Engine  Co.,  Monteal 


-SOL.E.  AGENTS  FOR  PROVINCE.  OF  QUEB&C- 


FINE.  -  - 


E 


C 


Street  Cars 


OUR  SPECIALTY  . 


We  also  manufacture  Horse  and  Trail  Cars 
of  every  description. 

PASSE  RSON  &.  COR  BIN  ST.  CATHARINES.  ONT. 

(^TRANSFORMERS^ 


We  have  the  largest  and  most  thoroughly  equipped  factory  in 
America  devoted  exclusively  to  the  manufacture  of  Transformers. 


The  ««  SIMPSON"  TRANSFORMER  has  by  long  odds,  by  merit 
only,  won  the  first  place  over  all  other  transformers,  and  is  in  use  by 
more  companies  than  any  other  make  in  this  country  


G.  T.  SIMPSON 


Hf\MILTON,  ONT. 


CANADIAN 


Electrical  News 


AND 


STEAM  ENGINEERING  JOURNAL. 


Vol.  VI. 


DECEMBER,  1896 


No.  12. 


THE  ONTARIO  ELECTRIC  AND  ENGINEER- 
ING COMPANY. 

As  a  sign  of  the  times  and  increasing  prosperity  in 
the  industrial  world,  after  a  season  of  comparative  inac- 
tivity, perhaps  nothing  is  more  encouraging  than  to  note 
the  appearance,  from  time  to  time,  of  new  commercial 
enterprises  springing  up  in  spite  of  the  blue  ruinist's  cry 
of  hard  times  and  keen  competition. 

It  may  be  that,  like  ourselves,  the  promoters  of  these 
concerns  hold  their  own  opinions  as  to  the  time  when 
best  to  launch  out,  and  no  doubt  they  have  also  the  con- 
viction that  after  a  lengthened  period  of  depression  there 
must  always  come  a  revival  in  business. 

Referring  more  particularly  to  the  electrical  industry, 
we  note  with  pleasure  the  arrival  into  the  Canadian  field 
of  the  Ontario  Electric  and  Engineering  Co.,  Ltd.,  re- 
cently organized  for  the  purpose  of  carrying  on  a  general 
electric  contracting,  supply  and  repair  business,  with 
commodious  headquarters  at  77  to  81  Adelaide  street 
west. 

It  is  intended,  we  understand,  to  pay  special  attention 
to  repair  work,  which  feature  will  no  doubt  commend 
itself  to  central  station  men,  who  even  with  the  best  of 
good  luck  may  sometimes  require  the  quick  co-operation 
of  a  well-equipped  machine  shop  and  competent  en- 
gineers. 

The  secretary-treasurer,  Mr.  W.  Heathcote,  who  for 


60  K.  w.  Single  Phase  Warren  Alternator. 

some  years  held  a  responsible  position  on  the  engineer- 
ing staff  of  the  Canadian  General  Electric  Co.,  Ltd.,  is 
a  gentleman  of  sound  business  experience  and  executive 
ability,  who  will  doubtless  perform  his  duties  with  credit 
to  himself  and  profit  to  the  company. 

The  position  of  chief  engineer  is  held  by  Mr.  Hazen 
Ritchie,  A.  I.  E.  E.,  a  graduate  of  the  Royal  Military 
College,  Kingston,  who  has  had  several  years'  experi- 
ence with  the  larger  companies  both  in  England  and  on 
this  continent. 


The  sales  department  will  be  in  the  hands  of  Mr.  J. 
J.  Ashworth,  so  well  and  favorably  known  to  the  elec- 
trical public  as  having  been  on  the  agency  staff  of  the 
C.  G.  E.  Co.  since  its  inception,  having  only  severed  his 
connection  to  identify  himself  with  the  new  enterprise. 

We  illustrate  on  this  page  a  single  phase  alternating 
current  dynamo  which  this  company  are  now  placing  on 
the  Canadian  market.  It  is  of  the  inductor  type,  with 
stationary  armature,  and,  it  is  claimed,  combines  all  the 
qualities  of  durability,  slow  speed  (that  of  a  60  k.w.  be- 


Rotor  of  Warren  Dynamo. 


ing  only  720  r.  p.  m.),  good  regulation,  and  high  effi- 
ciency. The  manufacturers  are  the  Warren  Electric 
Co.,  of  Chicago,  111.,  for  whom  the  Ontario  Electric  and 
Engineermg  Co.  are  acting  as  sole  agents  for  Canada. 
Sales  are  reported  good,  although  the  machine  has  been 
but  a  very  few  weeks  before  the  public. 

The  company  are  also  sole  agents  for  the  Eddy  Elec- 
tric Manufacturing  Co.,  of  Windsor,  Conn.,  the  well 
known  makers  of  direct  current  machinery  in  all  sizes. 

The  fact  of  being  in  a  position  to  place  apparatus  of 
such  high  grade  on  the  market,  and  having  on  its  execu- 
tive and  engineering  staff,  men,  each  a  spscialist  in  his 
particular  line,  augurs  well  for  the  success  of  the  com- 
pany. 


QUESTIONS  AND  ANSWERS. 

C.  L.  F.,  Parry  Sound,  Ont.,  writes  :  I  enclose  three 
pieces  of  wire,  viz.,  No.'s  18  iron,  18  and  16  copper 
magnet,  American  wire  gauge.  Will  you  please  tell 
me  what  size  they  are  in  B.  &  S.  gauge  ? 

Answer. — American  wire  gauge  is  the  same  as  B.  & 
S.  Guage.  Of  the  three  pieces  of  wire,  the  long  brown 
one  is  .033  in.  =B.  &  S.  between  No.  18  and  19  ;  the 
very  small  white  insulation  is  .005  in.  =  B.  &  S.  No. 
36  ;  the  short  piece  is  .064  in.  =  B.  &  S.  No.  14. 


A  correspondent  in  an  Eastern  Ontario  city  writes  : 
"  I  bel  ieve  that  you  can,  better  than  anyone  else,  favor 
me  with  a  definite  opinion  as  to  the  outlook  for  college 
graduates  in  the  field  of  electrical  engineering,  aud  from 
what  I  can  judge  it  is  the  most  promising  of  all  pro- 
fessions at  the  present  time,  and  I  would  like  to  know, 
with  some  degree  of  certainty,  whether  the  field  is  al- 
ready over  supplied,  as  is  claimed  in  some  quarters,  or 
whether  the  fault  of  non-success  experienced  by  some 
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technically  qualified  men  is  properly  attributable  to  their 
own  lack  of  energy,  or,  say,  want  of  the  exercise  of 
common  sense  in  casting  about  for  employment? 

Answer. — We  scarcely  know  what  opinion  to  express 
in  reply  to  your  enquiry.  We  have  talked  this  subject 
over  a  number  of  times  with  men  occupying  leading 
positions  in  the  electrical  business,  and  the  general 
opinion  appears  to  be  that  the  outlook  for  young  men 
in  this  calling  is  not  as  promising  as  a  great  many 
people  appear  to  imagine.  If  you  look  over  the  elec- 
trical field  at  the  present  time  you  will  see  that  the 
number  of  really  good  positions,  in  this  country  at  least, 
are  very  limited.  We  know  of  several  qualified  elec- 
tricians formerly  occupying  good  positions,  who,  having 
lost  them,  have  found  it  impossible  to  secure  others 
equally  remunerative.  We  do  not  pretend  to  know  all 
the  circumstances  in  connection  with  these  cases,  and 
consequently  are  not  able  to  say  that  these  persons  have 
not,  in  some  degree,  themselves  to  blame  for  the  posi- 
tion in  which  they  find  themselves  at  present.  The 
electrical  business  in  this  country  appears  to  be  at  a 
point  where  it  is  very  difficult  indeed  to  estimate  its 
future  development,  hence  the  difficulty  ot  expressing 
an  opinion  on  the  subject  of  your  enquiry.  If  the 
electric  railroad  continues  to  develop  as  it  has  done 
during  the  past  five  years,  there  should  be  a  consider- 
able number  of  openings  for  young  men  in  that  field. 
This  applies  also  to  the  distribution  of  power  by  elec- 
tricity over  long  distances.  If  the  distribution  of  power 
in  this  manner  is  found  to  be  commercially  practicable 
and  advantageous,  it  will  probably  lead  to  the  estab- 
lishing of  quite  a  number  of  large  power  stations  at 
certain  points  throughout  the  country,  where  water 
power  is  available,  and  in  such  power  stations  the  ser- 
vices of  one  or  two  first  class  electricians  will  be  indis- 
pensable. With  regard  to  the  electric  lighting  business, 
a  great  many  of  the  men  in  charge  of  central  stations 
at  the  present  time  have  not  had  proper  training  for  the 
position,  and  are  consequently  lacking  in  efficiency. 
Unfortunately,  the  owners  of  stations  do  not  appear  to 
realize,  as  they  should,  the  necessity  of  employing 
properly  qualified  men  and  paying  them  satisfactory 
salaries.  Until  the  owners  of  stations  come  to  realize 
that  a  poorly  qualified  superintendent  is  dear  at  any 
price,  there  will  be  few  openings  in  this  direction  for  the 
services  of  properly  qualified  young  men.  We  are  not 
without  hope,  however,  that  the  business  will  ultimately 
be  placed  on  a  proper  footing  and  will  be  conducted 
more  in  accordance  with  the  best  known  principles  of 
business  management.  When  that  time  arrives  the 
number  of  openings  for  competent  young  men  will  be 
increased.  This  is  the  situation  as  it  presents  itself  to 
us  at  the  present  time.  What  new  developments  in  the 
use  of  electricity  may  be  forthcoming  in  the  near  future 
it  is  impossible  to  know. 

POWER  DEVELOPMENT  AT  NIAGARA  FALLS. 

Bv  F.  C.  Armstrong. 
The  delivery  in  Buffalo  on  the  15th  of  November  last,  of  the  first 
thousand  horse  power  out  of  eight  thousand  which  the  Cataract 
Construction  Company  are  under  contract  to  supply  to  the  Buffalo 
Railway  Co.,  marks  the  completion  of  an  important  stage  in  this 
notable  enterprise.  No  undertaking  in  recent  years  has  attracted 
the  attention  of  the  engineering  and  industrial  world  to  so  great  a 
degree  as  the  now  accomplished  "  harnessing  of  Niagara  "  ;  and 
no  undertaking  of  a  certainty  has  had  to  win  its  way  to  a  signal 
success  in  the  face  of  greater  difficulties  and  more  discouraging 
and  persistent  prophesies  of  failure.  Although  so  much  has  been 
written  from  time  to  lime  during  the  progress  of  the  work  that  the 


electrical  public,  at  any  rate,  are  pretty  well  conversant  with  its 
history,  a  brief  recital  of  its  main  points  may  not  be  out  of  place 
.it  the  present  moment. 

From  the  day  when  Father  Hennepin  in  his  Nouvelle  Decou. 
verte'  first  published  to  the  world  a  description  and  sketch  of  the 
mighty  cataract,  the  Falls  of  Niagara  have  held  their  place  as  the 
great  natural  wonder  of  America,  the  main  objective  point  on  this 
continent  of  the  globe  trotter  and  the  wedding  tourist.  It  was  not 
to  be  expected,  of  course,  that  the  utilitarian  spirit  of  recent 
years  would  be  satisfied  to  find  scenery  alone  in  what  was  plainly 
meant  for  water  power.  Some  early  attempts  at  utilization  were 
made,  and  the  present  Niagara  Falls  Hydraulic  and  Land  Com- 
pany is  a  development  from  the  first  hydraulic  canal  constructed 
between  1853  and  1861.  In  both  Canada  and  the  United  States, 
however,  a  strong  and  wide-spread  feeling  existed  against  any 
further  disfigurement  of  the  naturally  charming  surroundings  of 
the  Falls  which  culminated  in  the  nationalization  for  park  pur- 
poses of  the  lands  enclosing  them  on  both  sides. 

In  1889  the  Cataract  Construction  Company  was  organized  to 
carry  out  the  plans  for  power  development  worked  out  by  Thomas 
Evershed.  These  embraced  mninly  the  taking  of  the  necessary 
water  supply  from' the  river  by  a  short  canal  at  a  point  one-and- 
one-half  miles  above  the  Falls,  its  delivery  at  this  point,  where  the 
erection  of  the  necessary  buildings  would  not  be  objectionable 
from  an  aesthetic  standpoint,  into  a  wheel-pit  178  feet  in  depth, 
and  its  discharge  through  an  underground  tunnel  into  the  river  at 
a  point  directly  below  the  upper  Suspension  Bridge,  the  capacity 
of  the  tunnel  being  fixed  at  120,000  horse  power.  The  personnel 
of  the  company,  of  which  Mr.  E.  D.  Adams  was  president,  Mr, 
W.  B.  Rankine  secretary,  and  Messrs.  D.  O.  Mills,  J.  Pierrepont 
Morgan,  W.  K.  Vanderbilt  and  J.  J.  Astor,  members  of  the  Board 
of  Directors,  was  a  sufficient  guarantee  that  the  capital  necessary 
for  an  undertaking  of  such  magnitude  would  be  readily  forth- 
coming. 

As  general  consulting  engineer  the  company  retained  Dr.  Cole- 
man Sellers,  the  hydraulic  and  electrical  portions  of  the  work 
being  placed  respectively  in  the  hands  of  Mr.  Clemens  Herschel 
and  Professor  George  Forbes,  of  London,  England. 

In  1893  the  International  Ni.igara  Commission,  composed  of  Sir 
William  Thomson  (Lord  Kelvin),  Dr.  Sellers,  Col.  Theodore 
Turrettini,  Professor  Mascart  and  Professor  William  Unwin,  were 
invited  to  examine  existing  methods  and  select  plans  for  the  detail 
apparatus  required  in  the  development  and  transmission  of  the 
power.  For  the  turbines  the  design  submitted  by  M.  M.  Faesch 
&  Piccard,  of  Geneva,  Switzerland,  was  selected.  For  the  trans- 
mission, as  might  have  been  expected,  electricity  was  finally 
adopted,  though  not  without  a  careful  examination  into  the  merits 
of  compressed  air,  hydraulic  tubes  and  rope  transmission. 

Regarding  the  position  taken  by  Lord  Kelvin,  Prof.  Rowland 
and  other  authorities  consulted,  toward  the  particular  electrical 
system  and  type  of  generator  ultimately  used,  a  somewhat 
acrimonious  discussion  has  since  been  carried  on.  It  seems  fairly 
clear,  however,  that  to  Professor  Forbes  is  due  the  credit  of 
insisting  on  the  employment  of  alternating  instead  of  direct  cur- 
rents— a  choice  of  which  no  one  would  to-day  gainsay  the  wisdom 
in  view  of  the  different  uses  requiring  widely  varying  voltages  for 
which  the  current  is  now  being  required.  A  second  point 
on  which  Professor  Forbes  was  exposed  to  attack  was  his 
advocacy  of  a  comparatively  low  frequency.  Here  again  the 
advantage  obtained  of  greatly  lessened  inductive  loss  on  the  long 
distance  transmission  lines,  added  to  the  much  greater  suitability 
of  the^low  periodicity  for  rotary  transformer  work,  has  been 
amply  sufficient  to  demonstrate  the  correctness  of  his  judgment. 
The  umbrella  shaped  type  of  generator  adopted,  with  an  external 
revolving  field  and  stationary  armature,  which  has  proved  itself 
admirably  suited  for  the  requirements  of  a  large  fly-wheel  effect 
and  light  revolving  weight,  is  substantially  the  design  submitted 
by  him  as  consulting  engineer  to  the  manufacturing  companies. 
In  this  connection  it  may  be  added  that  whatever  estimate  is  to  be 
placed  on  Professor  Forbes'  work  for  the  Cataract  Company,  he  is 
certainly  entitled  to  respect  for  the  courage  with  which  he  has 
always  been  ready  to  defend  his  convictions.  The  Parthian  dart 
which  he  discharged  at  his  critics  and  detractors  in  his  famous 
article  in  "  Blackwoods,"  affords  sufficient  evidence  on  this 
point. 

The  first  of  the  three  five  thousand  horse-power  generators 
forming  the  original  order  given  to  the  Westinghouse  Electric 
Manufacturing  Company,  was  started  up  on  the  5th  of  April,  1895, 
and  shortly  afterwards  the  regular  supply  of  cui  rent  to  the  amount 
of  2,Qoo  h.  p.  to  the  Pittsburgh  Reduction  Company  for  tlie  manu- 
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facture  of  aluminum  was  commenced.  To  the  electro-cliemical 
group  of  local  users  of  the  new  power  there  has  since  been  added 
the  Carborundum  Company,  which  produces  in  tlic  electric 
furnace,  from  carbon,  in  one  of  its  many  metamorphic  conditions, 
an  abrasive  claimed  to  be  superior  to  emery. 

A  preliminary  installation  for  the  manufacture  of  carbide  of  cal- 
cium uses  at  present  1,000  horse-power.  This  amount  will  un- 
doubtedly be  greatly  increased  should  acetylene  gas  in  the  future 
become  something  less  of  an  ignis  fatuus  and  more  of  a  practical 
illuminant.  Other  local  applications  of  the  power  are,  with 
synchronous  motors,  to  operate  the  generating  plant  of  the 
Niagara  Falls  Electric  Light  Co.,  and  with  rotary  transformers 
in  supplying  current  at  500  volts  for  the  Buffalo  &  Niagara  Falls 
Railway. 

It  is  as  marking  the  satisfactory  commencement  of  the  second 
stage  in  the  distribution  of  the  power  in  which  its  successful 
transmission  over  considerable  distances  is  the  problem  to  be 
worked  out,  that  the  thousand  horse-power  already  laid  down  in 
Buffalo  becomes  of  the  first  importance.  The  difficulties  to  be 
overcome  are  not,  of  course,  of  an  engineering  nature,  since 
several  transmissions  on  a  large  scale  over  greater  distances  have 
been  for  some  time  in  operation.  The  question  has  been  whether 
electric  power  generated  under  the  conditions  which  obtain  in 
the  Cataract  Company's  plant  can  be  sold  at  a  profit  in  Buffalo  at 
prices  as  low  as  those  at  which  steam  power  can  be  produced 
under  the  absolutely  favorable  conditions  existing  at  that  point. 
Comparative  estimates  made  by  the  most  capable  engineers  have 
differed  regarding  this  all-important  matter  to  a  curious  extent. 
The  result,  as  indicated  by  the  contract  entered  into  with  the 
Buffalo  Railway  Company  tor  8,000  horse-power  delivered,  at  a 
price  stated  to  be  $36.00  per  horse-power  per  annum,  would  seem 
to  show  that  the  Cataract  Company's  officials  and  one  of  the 
most  important  of  their  prospective  customers,  have  been  able  to 
arrive  at  a  mutually  satisfactory  basis  of  price  for  the  transmitted 
electric  power  where  the  circumstances  governing  its  previous 
production  by  steam  were  such  as  to  render  possible  the  very 
highest  economy. 

It  seems  reasonable  to  estimate  the  amount  of  power  which  will 
be  disposed  of  in  Buffalo  within  a  year  at  not  less  than  15,000 
horse-power,  and  in  view  of  this  and  other  increasing  demands, 
an  additional  order  has  been  placed  with  the  manufacturers  for 
five  5,000  horse-power  generators,  which  will  bring  the  total  gen- 
erating capacity  of  the  plant  up  to  40,000  horse-power.  For  the 
transmission  to  Buffalo,  which  has  been  carried  on  under  the 
plans  of  the  General  Electric  Company,  a  line  potential  of 
11,000  volts  is  now  being  used,  but  this  will  be  doubled  to  22,000 
volts  later  on,  in  order  to  keep  the  copper  cost  and  energy  loss 
within  reasonable  commercial  limits.  The  three-phase  system. is 
used  for  the  transmission  instead  of  the  two-phase,  on  account  of 
the  very  considerable  saving  effected  in  copper.  At  the  sub- 
station in  Buffalo  the  current  stepped  down  to  2,000  volts  is 
carried  through  underground  cables  to  the  Railway  Company's 
power  house,  where,  after  further  stepping-down,  the  General 
Electric  Company's  rotary  converters  change  it  from  an  alternat- 
ing to  a  direct  current  at  the  standard  railway  voltage. 

The  commercial  success,  now  practically  assured,  of  the  trans- 
mission to  Buffalo,  entails  of  course  the  extension  of  the  company's 
field  of  operations  in  this  direction  over  a  wide  area.  Just  where 
the  commercial  limitations  which  will  govern  in  the  matter  will 
fix  the  point  beyond  which  Niagara  power  cannot  be  profitably 
delivered,  would  be  at  this  moment  a  very  unsafe  matter  on  which 
to  hazard  a  definite  opinion.  It  should  be  kept  in  mind,  however, 
that  the  completed  scheme  of  the  Cataract  Company  involves  the 
development  of  200,000  horse-power  on  the  American  and  250,000 
horse-power  on  the  Canadian  side  of  the  Falls,  to  find  a  market 
for  which  will  require  a  transmission  radius  considerably  in  excess 
of  100  miles. 

The  other  important  power  development  already  referred  to 
— the  Niagara  Falls  Hydraulic  and  Land  Company — will,  along 
with  various  projects  now  under  consideration  on  the  Canadian 
side,  be  more  fully  considered  in  a  subsequent  paper. 


The  Minister  of  Education  has  promised  to  provide  for  the  sus- 
tenance of  the  Toronto  Technical  School  in  case  the  cit)'  provides 
a  permanent  building  therefor. 

The  Metropolitan  Street  Railway  Company  have  extended  their 
line  to  Richmond  Hill,  and  are  considering  the  further  extension 
of  the  line  to'Lake  Simcoe,  in  which  case  a  new  power  house  will 
probably  be  erected  at  Newmarket  or  Aurora.  The  present 
power  house  near  Mount  Pleasant  will  be  improved. 


TRADE  NOTES. 

The  Canadian  General  Electric  Co.  are  supplying  a  1,000-light 
standard  single  phase  alternator  to  Victoriaville,  P.  Q. 

A  large  engine  for  the  St.  Thomas  Electric  Light  Works  was 
recently  supplied  by  Cowan  &  Company,  of  Gait,  Ont. 

The  Ontario  Electric  and  Engineering  Co.,  Toronto,  have  sold 
a  500-light  alternating  plant  for  lighting  the  town  of  Newcastle, 
Ont. 

The  Canadian  General  Electric  Co.  have  been  awarded  a 
contract  for  a  500-light  incandescent  plant  for  the  town  of  Alvins- 
ton,  Ont. 

P.  Mcintosh  &  Sons,  of  Toronto,  have  installed  in  their  factory 
a  300-light  incandescent  plant  supplied  by  the  Canadian  General 
Electric  Co. 

The  Almonte  Electric  Light  Co.  have  added  to  their  plant  a 
6oo-Iight  incandescent  generator  manufactured  by  the  Canadian 
General  Electric  Co. 

The  Canadian  General  Electric  Co.  are  installing  a  500-light 
single  phase  standard  alternating  plant  for  a  local  company 
recently  organized  in  Embro,  Ont. 

The  Toronto  office  of  the  J.  C.  McLaren  Belting  Company,  of 
Montreal,  has  been  removed  to  6g  Bay  street.  Craig,  Mc.-\rlhur 
&  Co.  are  the  representatives  in  this  city. 

Messrs.  Coristine  &  Co.,  of  Montreal,  have  installed  a  55  k.  w. 
direct  current  incandescent  generator  of  the  Canadian  General 
Electric  Co.'s  moderate  speed  multipolar  type. 

The  Canadian  General  Electric  Co.  have  closed  a  contract  with 
the  Canada  Paper  Co.  for  a  1,000-light  incandescent  generator  of 
their  latest  multipolar  steel  type,  with  iron-clad  armature. 

The  Electric  Repair  and  Contracting  Co.,  of  Montreal,  are  at 
present  busily  engaged  in  rebuilding  motors  and  generators  dam- 
aged by  fire  which  took  place  recently  on  the  premises  of  the 
Montreal  Park  &  Island  Railway  Co. 

The  St.  Catharines  Electric  Light  &  Power  Co.  have  placed  an 
order  for  a  2,000-light  standard  single  phase  alternator  with  the 
Canadian  General  Electric  Co.  The  6ok.w.  machine  of  the  same 
type  which  they  have  been  operating  up  to  the  present  has  proved 
insufficient  in  capacity  to  meet  the  grovving  demands  of  their 
business. 

The  Fraserville  Co.,  Ltd.,  of  which  Mr.  John  MacFarlane,  of 
the  Canada  Paper  Co.,  Montreal,  is  president,  are  installing  a 
complete  750-light  alternating  plant  in  the  town  of  Fraserville, 
Que.  The  entire  contract  has  been  been  awarded  to  the  Ontario 
Electric  &  Engineering  Co.,  Ltd.,  who  will  install  for  the  generat- 
ing plant  one  of  their  45  k.w.  single  phase  "Warren  "  alternators. 

The  Berlin  &  Waterloo  Railwav  Co.  have  just  placed  in  service 
two  new  vestibuled  cars,  having  a  length  over  all  of  27  feet  6 
inches.  These  cars  are  exceedii>gly  handsome  in  design  and 
finish,  solid  mahogany  being  used  throughout  for  the  interior 
fittings,  and  embody  important  improvements  in  various  details. 
They  were  constructed  at  the  Peterboro  shops  of  the  Canadian 
General  Electric  Co. 

Owing  to  the  rapidly  increasing  demand  for  their  goods,  the 
Kay  Electrical  Mfg.  Co.,  of  Hamilton  and  Toronto,  will  shortly 
commence  the  building  of  an  addition  to  their  factor}-.  The  fol- 
lowing is  a  partial  list  of  their  more  recent  sales  : — Kemp  Mfg. 
Co.,  Toronto,  2  motors  ;  H.  R.  Cuddon,  St.  Catharines,  1  motor; 
M.  Hutchinson,  wood  yard,  Toronto,  i  motor  ;  A.  Moore,  Tor- 
onto, I  motor;  Aylmer  Electro  Plating  Co.,  1  d)'namo  ;  Steel 
Clad  Bath  &  Metal  Co.,  Toronto,  i  4-pole  motor;  Wherle  Brush 
Co.,  Toronto,  i  niotoi  ;  Leitch  &  Turnbull,  Hamilton,  3  motors, 
for  elevator  purposes  :  A.  R.  Williams,  Toronto,  3  motors  ;  Davis 
&  Henderson,  Toronto,  2  motors  ;  Mr.  Garner,  Toronto,  1  motor; 
Mr.  Enright,  Toronto,  i  motor  ;  Mr.  Bomberg,  Toronto,  i  motor 
dj'namo  ;  H.  C.  Hunter,  Dundas,  1  4-pole  400-amp.  dvnamo  ; 
Haskins  Wine  Co.,  Hamilton,  1  motor;  McPherson  &  Glassco. 
Hamilton,  i  motor  ;  Munderloh  &  Co.,  Montreal,  1  dynamo  ;  J. 
Turner  &  Son,  Toronto,  1  motor  ;  W.m.  Beers,  Toronto,  i  motor  ; 
T.  Bell  &  Co.,  wood  yard,  Toronto,  i  motor;  Barber  Bros., 
Georgetown,  i  30-h.  p.  4-pole  motor  ;  H.  &  F.  Hoerr,  Toronto, 
I  motor,  15  h.  p.  ;  Ontario  Agricultural  College,  Guelph,  plant  for 
light  and  power;  Small  &  Fisher,  Woodstock,  N.  B.,  i  dynamo  ; 
A.  Laidlaw,  Toronto,  1  motor  ;  Mr.  L.  William.s,  Toronto,  1 
motor;  John  Forman,  Montreal,  3  motors;  W'ilson  Pub.  Co., 
Toronto,  lighting  plant  ;  T.  E.  Brandon,  Toronto,  i  motor ; 
Davison  &  Holmes,  Toronto,  i  motor;  Bennett  &  Wright,  Tor. 
onto,  2  4-polo  motors  ;  Diamond  Machine  &  Tool  Co.,  Toronto,  i 
electro  plating  dynamo.  This  firm  have  also  sen!  10  electric 
machines  to  the  North-wost  and  British  Columbia. 
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THE  YOUNG  MAN'S  CHANCES  IN  THE 
ELECTRICAL  FIELD. 

In  view  of  the  opinion  wiiich  seems  largely  to  prevail 
that  electricity  is  the  thing  to  which  young  men  should 
now  turn  their  attention  with  the  best  hope  of  reaping 
satisfactory  results  from  their  labors,  the  editor  of  the 
Electrical  News  deemed  it  advisable  to  solicit  opinions 
on  the  subject.  For  this  purpose  the  following  letter 
was  recently  addressed  to  a  few  persons  prominently 
identified  with  the  electrical  interests  : 

Dear  Sir, — To  assist  me  m  answering  frequent  enquiries  as  to  the  possibilities  for 
qualified  young  men  in  the  various  departments  of  electrical  work,  I  have  thought  it 
adx'isable  to  endea  or  to  obtain  an  expression  of  opinion  from  a  number  of  persons 
qualified  to  advise  on  the  subject. 

The  enquiry  may  be  briefly  put  thu^  : — "What  are  the  chances  of  the  young  man 
who  graduates  as  an  Electrical  Engineer  in  comparison  with  the  young  man  who 
enters  any  of  the  other  professions  or  commercial  life?"  I  would  esteem  it  a  favor  if 
you  would  kindly  give  me  an  expression  of  your  views  on  this  matter  in  time  for 
publication  in  the  Electrical  News  for  December 

C.  H.  Mortimer. 

We  trust  the  appended  replies  will  be  of  assistance  to 
parents  and  young  men  who  find  themselves  face  to 
face  with  the  problem  of  choosing  in  what  direction 
life's  efforts  should  be  expended  : 

Mr.  Granville  C.  Cunningham,  manager  and  chief 
engineer  of  the  Montreal  Street  Railway  Company, 
writes  : — "At  present  there  seems  to  be  more  opening 
in  electrical  engineering  than  in  any  other  professions  in 
this  country.  Of  course  the  success  of  a  man  largely 
depends  upon  himself.  There  is  little  doubt,  I  think, 
but  that  electricity,  during  the  coming  years,  will  have 
large  developments  in  this  country." 

The  manager  of  another  important  electrical  com- 
pany, who  requests  that  his  name  be  omitted,  writes  : — 
"  Replying  to  enquiry  contained  in  yours  of  28th  inst., 
it  is  common  knowledge  that  every  profession,  trade, 
and  calling  is  overcrowded,  but  that  there  is  room  at 
the  top  for  persons  of  exceptional  ability,  is  well  known, 
and  any  person  of  even  more  than  average  ability  will 
succeed  tairly  well  whether  he  be  on  a  farm,  in  com- 
merce, or  in  professional  life.  What  then  are  the 
chances  of  a  young  rnan  of  more  than  average  ability 
who  graduates  as  an  electrical  engineer,  in  comparison 
with  those  of  a  young  man  of  equal  ability  who  enters 
one  of  the  other  professions,  say  law  or  medicine?  Let 
us  see  how  the  matter  stands  in  Toronto.  There  are 
in  round  figures  500  lawyers.  We  will  not  be  far  out 
in  saying  that  the  number  who  possess  more  than  aver- 
age ability  and  who  have  established  a  practice  is  about 
150,  and  these  have  incomes  of  $1,000  a  year  and  up- 
wards. Are  there  ten  electrical  engineers  in  Toronto 
earning  this  amount  ? 

"There  are  lawyers  in  Canada  making  eight  and  ten 
thousand  dollars  per  year  and  some  as  high  as  fifteen 
and  twenty  thousand.  How  many  electrical  engineers 
in  the  country  are  making  half  of  the  lowest  figure? 

"What  is  true  in  law  holds  equally  so  in  medicine. 
There  are  about  400  doctors  in  Toronto,  and  judging 
by  the  houses  they  inhabit  and  the  style  of  their  living, 
the  average  income  of  an  established  doctor  of  more 
than  average  ability  must  at  least  be  as  great  as  that  of 
his  legal  brother. 

"  The  man  of  less  than  average  ability  has  neither 
room  nor  place  in  any  profession.  He  may  graduate 
as  an  electrical  engineer,  but  will  end  up  in  attending  a 
dynamo  or  stringing  wire  at  forty  or  fifty  dollars  a 
month.  The  time  spent  at  college  would  have  been 
better  employed  in  getting  a  practical  mechanical  edu- 
cation or  a  sound  business  training. 


"  I  have  no  desire  to  discourage  persons  from  going 
into  a  business  employing  electricity.  The  prospects  of 
a  bright  intelligent  young  man  would  be  at  least  as 
good  as  they  would  be  in  any  non-electric  business,  but 
I  feel  that  our  schools  and  colleges  are  turning  out  a 
hundred  electrical  engineers  for  every  vacant  position 
in  the  country.  What  is  to  become  of  them  ?  Elec- 
tricity doesxiot  spell  any  royal  road  to  fortune." 

Mr.  Wm.  H.  Browne,  general  manager  of  the  Royal 
Electric  Co.,  Montreal,  writes  :  "In  reply  to  your  en- 
quiry as  to  what  are  the  chances  as  an  electrical  engin- 
eer, compared  with  other  professions  or  commercial  life, 
I  presume  the  answer  would  be  that  on  the  average  the 
electrical  engineer  would  be  likely  to  do  as  well  as  the 
average  man  in  other  professions  or  commercial  life. 

"  In  electrical  work,  as  in  all  other  work,  the  most 
room  is  at  the  top,  but  it  is  quite  likely  that  for  some 
time  to  come  the  electrical  engineer  who  can  be  at 
the  top  may  not  be  as  financially  successful  as  his  cor- 
responding member  of  the  legal  or  medical  profession 
or  the  commercial  man. 

"  The  field  for  opportunity  for  clients  is  necessarily, 
at  present,  much  more  restricted  in  the  electrical  line 
than  in  the  other  professions  or  commercial  life,  because 
the  industry  is  new,  but  there  is  no  doubt  that  the 
growth  of  the  electrical  industry,  by  reason  of  the 
increase  of  the  application  of  electric  power,  will  very 
largely  increase,  and  within  a  few  years  will  require 
the  talents  of  the  best  members  of  the  profession,  and 
those  who  may  be  capable  of  meeting  these  require- 
ments will,  no  doubt,  do  as  well  as  the  best  members 
of  other  professions. 

"  In  my  judgment,  one  of  the  greatest  needs  of  the 
electrical  business  of  this  country  to-day  is  the  em- 
ployment in  all  operating  electrical  plants,  of  thoroughly 
well  qualified  young  men,  graduated  as  electrical  engi- 
neers. 

"  I  have  frequent  applications  in  our  business  here, 
from  parents  of  young  boys,  sixteen  to  eighteen  years 
of  age,  to  take  them  into  our  shops  and  teach  them  the 
electrical  business. 

"  The  impression  appears  to  prevail,  that  this  is  all 
that  is  necessary  to  make  competent  electrical  engi- 
neers. 

"  I  am  obliged  to  refuse  all  such  applications  and 
advise  such  parents  that  if  their  sons  have  special  apti- 
tude and  inclination  for  mechanics,  that  they  be  sent  to 
some  good  college  to  receive  a  thorough  complete 
course  in  electrical  and  mechanical  engineering,  for  the 
two  are  almost  necessarily  bound  together,  and  after 
graduation,  to  seek  occupation  practically,  either  in  the 
operation  of  an  electrical  plant  or  in  a  manufacturing 
establishment. 

"The  electrical  engineer  requires  special  qualifica- 
tions to  fit  him  for  his  profession  and  there  have  been 
many  who  have  graduated  as  such  who  have  probably 
made  a  grave  mistake,  by  reason  of  not  possessing  the 
special  aptitude  and  talents." 

Prof.  Galbraith,  Principal  of  the  School  of  Practical 
Science,  Toronto,  writes  :  "Your  question  is  not  an  easy 
one  to  answer.  It  seems  to  me  that  it  is  well  to  assume 
that  all  money-making  occupations,  businesses  and 
professions  are  full.  This  being  the  case,  success  will 
depend  largely  on  the  special  fitness  of  the  candidate 
for  his  chosen  vocation.  Natural  capacity  for  one's 
work,  supplemented  by  education  and  training  ought, 
other  things  being  equal,  to  ensure  a  reasonable  amount 
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of  success.  There  is  always  room  at  the  top  ;  to  get 
there,  however,  requires  special  quahfications  as  well  as 
opportunities.  The  man  who  takes  an  interest  in  his 
work  for  its  own  sake  and  not  simply  tor  the  money 
which  he  may  make  from  it,  will  not  be  discouraged  by 
hard  times,  and  will  in  all  probability  work  his  way 
through  life  more  cheerfully  than  the  man  who  values 
his  occupation  simply  by  the  dollars  and  cents  he  may 
make  out  of  it.  A  young  man  ought  not  to  select  his 
profession  simply  because  at  present  business  in  it  is 
good,  nor  ought  he  to  reject  a  profession  for  the  oppo- 
site reason.  He  ought  to  remember  that  his  choice  is 
not  only  for  the  immediate  future,  but  for  life,  and  that 
during  his  life  ups  and  downs  may  be  many  and  not  far 
between. " 

Mr.  G.  J.  H.,  manager  of  an  Electric  Light  and 
Power  Co.,  writes  :  "  Complying  with  your  request  ot 
the  28th  November,  will  say  that  your  enquiry  covers 
quite  a  lengthy  opinion. 

"The  comparison  between  a  young  man  graduating 
as  an  electrical  engineer  with  a  man  entering  a  com- 
mercial   life,    can    be    made    as    follows  :    The  man 
entering  a  college  course  to  qualify  for  an  electrical 
engineer  has  before  him,  I  think,   a  four  years  course. 
He  enters  at  the  age  of  18,  and  say  he  gets  plucked 
two  years  out  of  his  course,  which  would  bring  him  to 
the  age  of  24  when  he  qualified,  he  then  really  has  to 
make  a  start  in  life,  or  in  other  words  hang  out  his 
shingle  that  he  is  ready  for  business,  unless  he  happens 
to  be  fortunate  enough  to  secure  a  position  with  some 
reliable  firm.     If  not,  he  may  plod  along  for  a  couple 
of  years,   very  often  receiving  smaller  wages  than  the 
ordinary  mechanic  who  has  served  his  time  at  the  bench. 
In  this  conpection  there  comes  to  mind  the  cases  of  two 
personal  friends  of  mine  ;  the  first  graduated  as  an 
electrical  engineer  from  McGill  about  a  year  and  a  half 
ago  ;  he  went  to  one  of  the  largest  cities  in  the  States, 
and  at  the  present  time  is  drawing  the  heavy  salary  ot 
$1.50  a  day.     The  other,  now  out  of  college  some  time, 
secured  the  appointment  of  Construction  Superintendent 
on  an  electric  road,  and  after  giving  the  company  the 
benefit  of  his  college  education  as  an  electrical  engineer 
in  overcoming  technical  difficulties  and  systematizing 
the  whole  road,  was  politely  dismissed,  to  be  replaced 
by  a  man  that  could  never  know  as  much  as  this  engi- 
neer had  forgotten,  but  it  was  a  question  of  a  few  dol- 
lars a  year  in   salary.     As  a  rule  you   will  find  that 
college  graduates  expect  to  start    their  professional 
career  at  very  large  salaries.     This  is  one  of  the  great- 
est mistakes  these  graduates  could   make.     When  it 
comes  to  closing  an  engagement  they  prefer  to  hold  off 
for  several  months,  than  close  at  a  fair  salary.    As  a 
consequence  you  will  find  college  graduates  filling  com- 
mercial positions,    for    which    purpose   their  college 
education  is  of  very   little  use,    to   say  nothing  of 
the  four    to  six    years  of   their   life  that    has  been 
to    all   commercial    purposes   lost.     I    do    not  refer 
particularly  to  electrical  graduates,  as  I  could  record 
several  similar  instances  as  applied  to  civil  engineers. 
As  you  are  well  aware  college  education  can  never  do 
a  young  man  any  harm,  provided  he  can  afford  to  take 
a  course  and  spend  the  required  time. 

"  As  a  rule  a  young  man  starting  a  commercial  life 
would  be  about  15  years  old,  and  would  have  from  15 
to  24  to  make  a  mark  for  himself,  the  ability  to  do 
which  must  naturally  depend  largely  on  himself.  Pro- 
vided he  starts  with  a  reliable  firm,  displays  any  ability. 


or  is  at  all  industrious,  he  is  almost  certain  to  secure 
advancement,  and  in  time,  no  doubt,  will  be  given  a 
position  of  trust,  and  by  the  time  his  friend  had 
graduated  at  24,  the  commercial  man  would  have  better 
prospects  than  the  graduate. 

"This  is  the  age  of  development  in  electricity,  and  I 
think  if  I  had  a  boy  of  15  or  17  I  would  prepare  him  to 
take  a  course  to  qualify  as  an  electrical  engineer,  but 
as  we  all  know  Ihere  are  so  many  different  opinions  on 
the  bringing  up  of  boys,  that  it  is  a  matter  that  would 
take  hours  of  discussion." 

Mr.  E.  Carl  Breithaupt,  Consulting  Electrical  Engi- 
neer, Berlin,  Ont.,  writes:  "  Replying  to  your  enquiry 
of  the  28th  ult.,  as  to  the  relative  chances  of  a  young 
man  who  graduates  as  an  electrical  engineer  as  com- 
pared with  one  who  enters  any  other  profession  or 
commercial  life,  it  seems  to  me  that  such  a  compari- 
son is  not  altogether  a  proper  one  to  make  ;  a  man  - 
must  have  a  very  particular  fitness  to  make  a  success  in 
any  profession,  and  especially  do  I  think  this  is  the  case 
in  the  three  Engineering  professions,  the  Civil,  Mechani- 
cal and  Electrical.  If  a  boy  shows  aptitude  and  fond- 
ness for  engineering  work,  is  willing  to  work  very  dili- 
gently, and  willing  to  don  a  suit  of  overalls  and  perform 
heavy  manual  labor  at  any  time  he  may  be  called  upon, 
either  day  or  night,  I  think  his  chances  as  an  electrical 
engineer  are  as  good  as  those  of  any  other  calling  in 
life.  There  is  one  thing,  however,  that  must  be  re- 
membered, viz.,  that  very  few  engineers  in  any  one  of 
the  three  branches  named  have  become  very  wealthy  in 
the  practice  of  their  profession.  Engineering  work 
must  be  considered  more  as  a  labor  of  love  than  one 
for  financial  gain." 

Messrs.  Ahearn  &  Soper,  Ottawa,  write  :  "  Replying 
to  your  favor  of  the  28th  ultimo,  asking  what  are  the 
chances  of  the  young  man  who  graduates  as  an  electri- 
cal engineer  in  comparison  with  the  young  man  who 
enters  any  of  the  other  professions  or  commercial  life, 
we  think  his  chances  are  now  about  equal.  A  few 
years  ago  his  opportunity  for  obtaining  employment 
might  have  been  better,  but  electrical  engineering  to- 
day, like  other  professions,  seems  to  have  been  over- 
done. " 

,  Mr.  George  White  Eraser,  Consulting  Electrical 
Engineer,  writes  :  "In  answer  to  your  enquiry  of  date 
30th,  now  as  to  the  prospects  of  young  men  enteripg 
the  electrical  engineering  profession  in  Canada,  I  would 
say  :  At  the  present  moment  there  is  practically  no 
electrical  engineering  in  Canada.  When  persons  are 
contemplating  an  enterprise  involving  the  use  of  elec- 
tricity for  lighting,  power  or  railway  purposes,  the  last 
man  they  think  of  consulting  is  an  electrical  specialist. 
This  is  due  apparently  to  the  fact  that,  first,  the  general 
public  seem  to  think  that  they  know  enough  about  it  to 
do  without  advice  ;  second,  the  manufacturing  com- 
panies naturally  do  all  they  can  to  discourage  the  idea 
of  consulting  competent  engineers  in  independent  prac- 
tice, and  offer  to  do  all  engineering  themselves  free  of 
charge.  The  general  public  accept  this  seemingly 
generous  offer,  shutting  their  eyes  to  the  rather  obvious 
consideration  that  this  engineering  has  got  to  be  paid 
for  somehow,  whether  done  by  an  independent  person, 
or  one  employed  by  a  manufacturing  company,  and  that 
the  engineering  of  the  latter  is  necessarily  biased  in 
favor  of  the  "  system  "  exploited  by  his  company  ;  third, 
there  have  been  no  competent  electrical  engineers  doing 
business  until  quite  recently — the  only  persons  in  that 
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line  having  been  more  entitled  to  the  name  of  '  electri- 
cal mechanics  '  than  of  '  electrical  engineers  ' —  being 
able  merely  to  make  repairs  and  do  small  wiring  jobs. 
Of  course  we  have  many  instances  of  civil,  hydraulic 
and  mechanical  engineers,  and  architects,  and  even  land 
surveyors,  who,  without  the  slightest  right  to  do  so, 
have  called  themselves  electrical  engineers,  and  freely 
advertise  their  specialties  as  being  electric  railways, 
electric  lighting,  etc.,  and  actually  get  work  in  those 
lines  which  they  simply  hand  over  bodily  to  the  manu- 
facturing company  of  their  choice  ;  and  fourth,  that  a 
great  deal  of  such  electrical  work  as  there  has  been,  has 
been  more  or  less  of  a  pettifogging  character — muni- 
cipal deals,  small  lighting  plants,  and  so  on.  I  think, 
however,  that  a  different  notion  is  taking  hold  of  the 
public,  that  is  rather  encouraging  to  the  independent 
engineer.  In  the  first  place,  happily,  these  small  plants 
are  about  all  sold  now,  and  people  are  getting  a  little 
less  confident  as  to  their  electrical  attainments.  The 
evolution  of  machinery  from  the  old  D.  C.  or  single 
phase  alternating  type  to.  the  latest  polyphase  develop- 
ment, with  all  the  latest  storage  battery,  inductor  type, 
direct  connected  side  issues,  has  rather  brought  electri- 
cal engineering,  as  such,  to  the  front  ;  and  as  the  public 
begin  to  read  a  little  more,  and  hear  a  little  more,  and 
find  out  that  electricity  is  not  "  in  its  infancy,  "  nor  yet 
a  matter  of  unspeakable  mystery,  but  a  science  to  be 
studied  and  understood  ;  a  profession  clearly  distinct 
from  civil  or  mechanical,  or  hydraulic  engineering,  and 
vastly  different  to  architectural  or  land  surveying,  so 
do  they  think  more  of  obtaining  advice  from  electrical 
men — more  especially  as  the  number  and  variety  or 
different  types  of  machinery  offered  to  them  increase 
to  their  great  perplexity. 

"Briefly — I  think  that  most  of  the  small  work  is  done. 
During  the  next  several  years  large  works  will  be  pro- 
moted— large  railways,  power  schemes,  electrolytic 
plants,  etc  ;  the  men  interested  in  them  are  business 
men  who  will  not  submit  to  the  dictation  of  any  manu- 
facturing company,  but  retain  outside  independent  engi- 
neers, knowing  very  well  that  electrical  specialists  can 
attain  better  results  than  the  most  experienced  general 
practitioner.  Therefore  I  think  there  is  plenty  work  to 
do  for  electrical  engineers  who  will  vigorously  insist  on 
recognition,  who  will  keep  themselves  absolutely  free  of 
the  influence  of  any  manufacturing  company  and  who 
will  keep  themselves  abreast  of  the  times.  It  will  be  a 
hard  fight,  for  we  have  many  antagonists — we  have  the 
inertia  of  an  ignorant  public,  the  animosity  of  powerful 
manufacturing  companies,  who,  in  my  own  experience, 
will  go  to  any  length  to  persuade  customers  against 
calling  in  independent  advice  ;  and  we  have  the  jealousy 
of  the  other  branches  of  the  great  engineering  profes- 
sion, who  do  not  care  to  see  electricity  defined  as  a 
specialty  for  which  they  are  not  professionally  qualified. 
I,  personally,  shall  be  glad  to  welcome  any  accession  to 
the  ranks  of  the  independent  electrical  engineering  pro- 
fession in  Canada,  and  think  that  success  is  a  matter  of 
determined  effort  and  co-operation." 

Mr.  C.  E.  A.  Carr,  manager  of  the  London  Street 
Railway  Co.,  writes  :  "In  reply  to  your  inquiry  of  the 
28th  November,  I  should  think  the  chances  of  success 
in  the  electrical  field  were  much  better  than  in  any  other, 
for  the  reason  that  the  uses  of  electricity  are  daily  be- 
coming broader,  which  is  not  the  case,  in  so  marked  a 
degree,  in  any  other  profession.  " 

Mr.  R.  A.  Ross,  mechanical  and  electrical  consultiner 
engmeer,  Montreal,  writes  :  "  Replying  to  your  enquiry 
as  to  what  are  the  chances  of  young  men  who  graduate 
as  electrical  engineers  in  comparison  with  those  who 
enter  the  other  professions  or  commercial  life,  I  should 
say,  that  without  doubt  at  the  present  time  electrical 
engineering  is  overcrowded,  and  will  probably  always 
remain  so  for  the  following  reasons  : 

"To  a  new  profession  there  is  always  a  rush,  and  in 
this  case  the  influx  has  been  particularly  large,  becawse 
of  the  rapid  expansion  of  electrical  enterprise,  necessi- 
tating a  large  amount  of  engineering  supervision,  which 
has  become  unnecessary  as  the  enterprise  settles  down 
to  a  rigidly  economical  basis. 

"Again,  civil  engineering  has  long  been  recognized 


as  an  overcrowded  profession,  and  the  tendency  of  those 
contemplating  entering  the  engineering  field  has  been 
to  avoid  the  civil  and  enter  the  new  and  rapidly  ex- 
panding electrical  field.  This  result  has  obtained  in 
spite  of  the  fact  that  although  there  is  room  for  a  civil 
engineer  or  two  in  every  county,  there  is  not  room  for 
an  electrical  engineer  in  a  dozen  counties.  Further, 
electrical  engineering  will  always  attract  to  itself  more 
than  its  legitimate  share  of  students  because  of  its  novel 
attractiveness,  and  will  tend  to  remain  crowded.  A 
glance  at  the  list  of  students  now  entered  in  electrical 
engineering  at  our  colleges  will  give  eloquent  testimony 
to  above  opinions." 

Mr.  James  Milne,  Lecturer  in  Electricity,  Toronto 
Technical  School,  writes  :  "The  great  trouble  in  these 
days,  I  think,  is  in  giving  the  young  man  the  impres- 
sion that  if  he  receives  a  university  training  and  grad- 
uates as  an  electrical  engineer,  that  his  services  will  be 
in  demand,  and  that  he  will  be  looked  up  to  by  every 
one  in  the  business,  while  the  man  who  has  been  less  for- 
tunate as  regards  his  education,  but  serves  an  appren- 
ticeship to  some  trade,  will  be  inferior  in  every  respect. 

"  I  believe  in  giving  a  fair  education  to  all,  but  after 
that  education  has  been  attained  the  best  thing  that  can 
be  done  is  to  learn  a  trade,  and  in  learning  that  trade  care 
should  be  exercised  in  the  selection  of  the  proper  place. 

"  A  young  man  who  serves  his  apprenticeship  in  a 
small  place,  that  is  in  a  place  where  there  is  a  scarcity 
of  tools,  etc.,  will  in  most  cases  turn  out  a  better 
workman  than  the  one  who  serves  his  time  in  a  very 
large  concern.  In  the  smaller  place  ingenuity  has  to  be 
exercised  to  get  the  various  job  done  with  the  tools  that 
are  at  hand,  while  in  the  large  place  special  tools  are 
ready  made  for  almost  everything.  Therefore,  in  this 
respect  the  proper  place  to  serve  an  apprenticeship  is 
where  a  turn  at  everything  may  be  got,  such  as  pattern- 
making,  fitting,  turning,  armature  winding,  etc.,  etc., 
and  finishing  up  with  the  drawing  office.  This  is  what 
a  complete  apprenticeship  should  comprise.  In  these 
large  manufacturing  concerns  where  premiums  are  paid 
for  instruction,  the  chances  of  knowing  something  at 
the  end  of  the  time  are  very  slim  indeed.  There  is  one 
good  thing  about  the  arrangement,  however — the  money 
is  generally  thrown  away  by  those  who  can  afford  it, 
and  benefits  the  electrical  concern,  but  whether  or  not 
it  benefits  the  other  party  is  a  secondary  consideration. 

"  In  the  smaller  place  the  young  man  gets  a  fair  in- 
sight into  everything,  and  gets  accustomed  to  the  use 
of  tools,  and  by  and  by  is  sent  out  to  do  various  jobs 
andgain  valuableknowledge  and  experience,  and  in  acom- 
paratively  short  time  becomes  a  first-class  practical  man. 

"  Our  learned  brother,  the  electrical  engineer,  who 
has  just  graduated,  finds  that  before  he  can  be  of  much 
use  he  must  gain  practical  knowledge,  and  to  do  this 
he  has  to  get  into  some  shop.  Now  here  is  where  the 
sticker  is  ;  he  has  been  led  to  believe  that  he  will  not 
have  to  soil  his  hands,  and  that  his  brains  will  do  it  all. 
He  never  made  a  greater  mistake  in  all  his  life. 

"For  some  unknown  reasons,  parties  in  charge  of 
shops  or  branches  of  any  manufacturing  concern  will 
almost  invariably  refuse  to  employ  these  graduates, 
even  although  their  services  are  offered  gratis,  and  it  is 
right  here  where  our  premium  system  comes  in.  They 
pay  the  money  for  instruction,  and  simply  put  in  the 
necessary  time,  and  that  is  about  the  end  of  it. 

"Our  man  who  has  served  his  apprenticeship  in  the 
small  concern  and  spent  his  spare  time  in  reading  up, 
sees  an  advertisement  which  reads  something  after  the 
following  :  '  Wanted — a  good  man  to  take  charge  of 
an  electric  light  plant — apply  at  so  and  so.'  He,  of 
course,  applies,  and  in  his  application  he  states  his  ex- 
perience, etc.,  together  with  all  the  rest  of  his  redeem- 
ing qualities.  For  the  situation  we  have  100  applica- 
tions, 99  of  which  are  from  electrical  engineers,  grad- 
uates of  some  university.  The  parties  to  whom  the 
applications  have  been  sent  read  all  the  applications  and 
comparing  all  their  good  points  decide  to  give  the 
situation  to  our  practical  man.  This,  I  think,  is  pretty 
nearly  the  universal  experience. 

"  When  we  bear  in  mind  that  what  might  be  termed 
'  good  jobs  '  are  very  scarce,   aud    in  Canada  there 
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probably  are  about  a  dozen  of  them,  which  at  present 
are  all  filled,  the  chances  of  an  opening'  are  very  slim 
indeed,  unless  by  some  unforeseen  calamity,  such  as  a 
death,  and  the  chances  of  our  electrical  engineer  dying 
are  probably  about  the  same. 

"There  can  be  no  doubt,  however,  that  exceptionally 
smart  men,  no  matter  what  profession — be  it  electrical, 
mechanical  or  otherwise  -  will  make  their  mark,  but 
this  does  not  mean  that  our  fortune  favored  electrical 
engineer  will  in  very  many  cases  knock  out  our  man 
with  the  more  practical  ideas. 

"  It  appears  to  me  that  if  this  education  business  is 
forced  much  higher  that  premiums  will  soon  have  to  be 
offered  for  ordinary  working  men.  If  some  manufac- 
ing  concern  were  to  start  up,  say  in  the  electrical  busi- 
ness, and  several  foremen  were  required,  I  know  I  am 
correct  when  I  state  that  every  foreman  would  be 
selected  from  the  ranks  of  those  who  have  graduated  (?) 
in  the  shop,  and  should  it  happen  that  say  a  superin- 
tendent or  engineer  was  required  to  supervise  the  whole 
engineering  part,  you  will  find  that  the  man  appointed 
will  be  also  a  thoroughly  practical  man,  with,  however, 
a  good  technical  education. 

"  To  finish  up  with,  I  would  like  to  state  that  if  any 
young  man  is  an  aspirant  for  some  fine  job — nothing  to 
do  and  big  money  for  it — let  him  keep  out  of  the  elec- 
trical business,  and  more  especially  the  lighting  and 
power  part  of  it.  Without  exception  it  is  the  most 
aggravating,  most  tantalizing-  and  thankless  of  all,  and 
an  eternal  source  of  worry  from  early  morn  to  late  at 
night,  which  accounts  for  those  in  this  part  of  the  busi- 
ness being  old  men  long  before  their  time." 

Mr.  J.  J.  Wright,  manager  Toronto  Electric  Light 
Co.,  writes:  "At  the  risk  of  being  considered  some- 
what of  a  pessimist,  I  am  compelled  to  take  a  view  of 
the  question  that  I  am  afraid  will  not  suit  the  sanguine 
enthusiast  who  considers  that  "electricity  is  only  in  its 
infancy  "  and  that  there  are  unbounded  possibilities  in 
the  business  for  those  who  study  electricity.  The  diffi- 
culty is  that  the  field — in  Canada,  at  least — is  extremely 
limited.  There  are  perhaps  a  dozen  positions  in  the  en- 
tire Dominion  that  it  would  pay  the  enterprising  young 
electrical  engineer  to  aspire  to,  and,  unlike  a  mercantile 
business  or  the  profession  of  physician  or  lawyer,  they 
are  not  likely  to  materially  increase.  For  instance,  in 
each  large  city  we  have  one  street  railway  company  and 
one,  or  at  most,  two,  electric  light  companies.  As  these 
cities  increase  in  size  and  population  they  will  require, 
or  rather,  there  will  be  room  for,  more  lawyers  and 
more  doctors  to  maintain  the  present  ratio,  but  when 
they  are  twice  the  size  there  will  be  but  the  one  street 
railway  and  the  one  electric  light  company — if,  indeed, 
these  have  not  amalgamated  and  still  further  reduced 
the  meagre  opportunities.  In  the  mercantile  business 
or  the  legal  or  medical  profession,  or  in  the  many 
branches  of  trade  or  commerce,  an  enterprising  young 
man  who  has  gained  the  requisite  knowledge  and  saved 
a  few  dollars  may  enter  and  may  hold  his  own  with  the 
best,  and  there  is  something  lacking  if  he  does  not  make 
a  mark.  At  any  rate,  he  has  an  equal  chance  with  the 
rest  to  reach  the  top  of  the  tree.  But,  no  matter  how 
smart  he  is  as  an  electrician,  if  he  feels  the  irksomeness 
and  limitation  of  a  subordinate  position,  he  cannot  start 
an  electric  light  company  or  a  street  railway  company 
of  his  own — at  least,  not  often,  and  if  he  waits  for  the 
manager,  or  the  superintendent,  or  the  electrician  of 
his  local  company  to  die  or  to  hang  himself,  he  has  at 
least  the  satisfaction  of  knowing  that  the  chance  of  sur- 
vival is  about  equal,  if  indeed  he  does  not  starve  to 
death  in  the  meanwhile.  There  are  but  two  manufac- 
turing concerns  in  the  country  of  any  size  who  make  a 
specialty  of  electrical  apparatus.  Let  us  say  that  one 
or  two  more  come  into  existence.  They  have  each  their 
staff  of  "  electricians,"  who  supervise  the  construction 
and  installation  of  apparatus,  and  these  concerns  are  al- 
ready capable  of  considerable  increase  in  their  output 
without  any  further  skilled  help  as  'electrical  engineers.' 
As  electrical  installations  increase,  as  no  doubt  they 
will,  especially  in  railway  work,  it  follows  that  the  in- 
crease in  men  employed  will  consist  of  the  rank  and  file 
of  intelligent  mechanics  and  laborers,  whose  functions 
will  consist  simply  in  handling  the  apparatus  put  in 


their  hands  mechanics  who  will  be  perfectly  competent 
to  repair  and  operate  the  machinery,  and  laborers,  fire- 
men and  oilers,  whose  wages  will  run  from  a  dollar  to 
two  and  a  half  dollars  a  day.  The  'electrical  engineer' 
does  not  appear  to  come  in  it  at  all.  When  I  mention 
lawyers  and  doctors  I  do  so,  not  that  I  advise  a  young 
man  to  take  up  these  professions — because  they  are  ad- 
mittedly overcrowded — but  as  an  illustration  ;  simply 
to  show  that  in  similar  professions  there  are  opportuni- 
ties for  the  clever  man  to  rise  to  the  top  if  he  has  the 
qualifications  ;  whereas  it  matters  not  how  great  the 
qualifications  if  there  are  no  opportunities  or  openings 
for  their  exercise.  As  a  matter  of  fact,  most  of  the  pro- 
fessions appear  to  be  overcrowded.  The  mistake  of 
parents  generally  arises  from  their  desire  to  see  their 
sons  do  better  than  they  themselves  have — at  least  in 
appearance,  and  to  have  them  rise  in  the  social  scale. 
The  money  they  are  expending  in  over-educating  their 
boys  for  a  struggle  in  an  unremunerative  profession  has 
been  made  by  every-day  plain  and  prosaic  hard  work, 
but  work  that  has  borne  excellent  fruit.  There  is  many 
a  farm  acquired  in  this  way  that  to-day  is  mortgaged  to 
the  hilt  to  pay  for  the  university  education  of  a  boy  who 
was  considered  too  good  for  his  surroundings  and  Vv^ho 
was  not  satisfied  with  plain  honest  work  like  his  father 
did,  though  that  work  would  have  brought  him  indepen- 
dence and  comfort  instead  ot  the  worry  and  strife  that 
is  necessary  even  to  wrest  a  moderate  living  in  the 
midst  of  the  fierce  competition  of  professional  life.  I 
believe  that  if  a  tithe  of  the  same  training  and  ability, 
method  and  scientific  knowledge  required  for  this  were 
applied  to  the  operations  of  the  farm,  that  the  results  in 
wealth,  comfort  and  happiness  would  far  transcend  the 
best  that  can  be  gleaned  in  the  care-strewn  paths  of 
professional  life. 

"  I  am  afraid  I  am  making  this  letter  somewhat  long-, 
and  getting  a  little  off  the  track  of  the  '  Electrical 
Engineer,  '  but  holding  the  position  I  do,  and  being 
brought  into  contact  as  I  am  every  day  with  many  who 
have  the  idea  that  electricity  is  the  coming  thing  and 
who  want  to  learn  electricity  with  a  view  of  being  as  it 
were  '  in  the  swim,'  I  cannot  refrain  from  giving 
expression  to  my  views.  In  one  of  your  articles  in  the 
November  issue  of  your  paper  you  voice  the  complaint 
of  an  electrical  man  who  kicks  about  this  very  thing. 
Because  the  country  plant  wants  only  a  skilled  laborer 
to  look  after  its  meagre  apparatus,  and  cannot  afford  a 
school-taught  electrician  with  a  stand-up  collar,  he  con- 
siders it  a  grievance.  The  fact  is  that  the  lot  of  the 
electrical  operator  is  not  a  happy  one,  and  not  nearly 
as  desirable  as  the  ordinary  observer  who  sees  no 
further  than  the  outside  -glamour  is  apt  to  think  it  is. 
The  farm-laborer  has  a  picnic  in  comparison.  If  he  has 
to  rise  at  day  dawn,  at  any  rate  he  gets  his  sleep  at 
night — night  with  the  electrical  man  is  his  time  of 
greatest  tension.  There  is  no  let  up  Sunday  or  week 
day,  holidays  as  well  ;  life,  as  Mr.  Mantalini  would  s>ay,- 
is  '  one  deuced  horrid  grind. '  The  running  of  a  high 
tension  station  is  a  hot,  dirty,  and  to  some  extent, 
dangerous  job,  and  the  most  of  the  work  is  done  while 
the  rest  of  the  world  are  enjoying  their  relaxation  from 
toil.  Competition  with  other  methods  of  lighting  com- 
pel the  station  manager  to  exercise  the  most  rigid 
economy.  Therefore  his  work  is  subdivided  and 
specialized.  It  is  a  '  one  man  one  job  '  business.  He 
wants  a  man  to  do  one  thing  and  to  stay  at  it.  There- 
fore the  young  man  who  wants  to  learn  the  whole  of  it 
stands  little  chance.  A  modern  electrical  installation 
cannot  be  a  training  school  or  there  would  be  an  end  of 
efficiency.  It  is  often  a  matter  of  wonder  to  me  what 
is  to  become  of  the  comparatively  large  number  of 
graduates  in  electricity  and  electrical  engineering  that 
are  yearly  turned  out  from  our  educational  institutions. 
There  will  undoubtedly  be  a  few  who  will  drop  into 
positions  that  will  from  time  to  time  be  available. 
More  who  will  be  compelled  to  work  with  the  rank  and 
file  whose  numbers  can  be  recruited  equally  well  from  our 
Schools  ot  Science,  or  from  the  grease  pot  and  wiping 
rag,  but  the  majority  will  be  compelled  to  remain  in  a 
state  of  '  innocuous  desuetude  '  and  vegetate  upon  the 
wealth  of  their  parents  till  some  other  career  opens  out 
to  them. " 
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Central  Station  Insur- 
ance. 


Central  stations  are  regarded  as  very 
poor  risks,  generally,  by  the  fire  insur- 
ance companies  ;  and  no  wonder.  In 
very  many  cases  an  electric  lighting  business  is  under- 
taken as  collateral  to  a  planing  or  saw  mill,  and  the 
building  containing  the  electrical  machinery  is  added  in 
the  form  of  a  small  shed,  to  the  mill.  The  leads  from 
the  machine  to  the  outside  lines  are  looped  about  any- 
where, and  very  inefficient  precautions  are  taken  against 
bad  grounds  on  the  machine  or  switchboard.  Now 
conditions  that  increase  the  fire  risk,  are  very  favorable 
for  expensive  leaks  and  wastes  of  current,  so  that  any 
precautions  taken  to  lessen  the  risk  are  of  double  bene- 
fit as  tending  to  lower  the  operating  costs  as  well. 
Insurance  people  are  apt  to  be  very  cautious  and  con- 
servative when  dealing  with  electricity,  and  often  im- 
pose conditions  that  seem  to  be  unnecessarily  strict  ; 
but  then  they  are  in  a  position  to  more  or  less  dictate 
terms  ;  and  as  a  matter  of  tact,  the  method  of  making 
installations  in  smaller  towns  is  apt  to  be  very  lax. 


The  application  of  alternating  currents 
Polyphase  Electric    .        .       .        • ,  ,  , 

Railways.        ^°  Street  railway  purposes  has  long 

been  a  problem  that  now  seems  to  be 

in  a  fair  way  of  being  solved.    The  advantages  of  high 

voltage   transmission   are  too  obvious  to  require  any 

mention,  and  would  be  of  special  importance  in  the 

development  of   many  country  railway  systems,  the 

length  of  whose  routes,  however,  would  necessitate  a 

very  large  expenditure  for  feeder  copper  on  the  usual 

500  volt  system,  apart  from  the  complication  introduced 

by  the  double  trolleys  and  overhead  work  required  by 

any  polyphase  motor  when  used  for  traction  purposes. 

The  fact  that  induction  motors,  as  now  constructed,  are 

built  for  only  one  efficient  speed  has  been  regarded  as 

an  insuperable  obstacle  to  their  use  on  cars.  This, 
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however,  is  not  so  very  serious  a  difficulty  after  all,  tor 
on  country  routes  where  stops  are  infrequent,  and  at 
certain  definite  places  only,  it  is  not  required  to  vary 
the  speed,  except,  of  course,  on  starting,  and  perhaps 
on  very  sharp  curves  and  crossings  of  roads.  This 
condition  has  actually  been  met  in  practice,  by  the 
expedient  of  so  constructing  the  motor  as  that  certain 
poles  can  be  cut  in  or  out,  thus  causing  the  rotor  to 
travel  at  a  less  or  a  greater  angular  speed.  Rumors  are 
current  of  satisfactory  results  having  been  reached  by 
experimenters  in  this  field  ;  and  we  may  reasonably 
expect  within  the  next  very  few  years  to  have  polyphase 
railways  running  with  commercial  success. 


We  have  lately  presented  in  our  col- 
The  steam  Plant  in  subject  of  Steam 

Central  Stations.  '      r  r  J 

engine  indicators  and  the  advantages 

to  be  derived  from  their  frequent  use.  The  steam  part  of 
an  electric  power  house  is  one  that  receives  but  little  at- 
tention very  often  from  the  owners  of  such  plants,  and 
their  ill  success  is  due,  in  great  part,  to  this  laxity. 
We  have  lately  had  occasion  to  critically  examine  indi- 
cator cards  taken  from  a  number  of  engines  of  difi^erent 
makes  that  have  been  continuously  in  use  for  a  number 
of  years,  and  if  all  our  readers  had  the  same  opportunity 
of  seeing  the  results  as  we  have,  we  believe  the  use  of 
the  indicator  would  be  much  more  frequent  than  it  is. 
There  seems  to  be  an  opinion  among  the  smaller  steam 
users,  that  once  an  engine  has  been  put  in — there  is  an 
end  of  it.  They  conclude  that  iron  and  steel  last  for 
ever  ;  that  there  is  no  wear  and  tear  ;  and  that  if  the 
engine  is  properly  oiled  up  by  a  $1.00  a  day  mechanic, 
it  requires  no  further  attention.  We  desire  to  most 
emphatically  protest  against  this  idea,  and  urge  our 
readers  to  keep  a  constant  watch  over  the  performance 
of  their  engines.  Valves  will  inevitably  wear,  pistons 
have  an  unfortunate  habit  of  abrading,  and  the  result  is 
some  inefficiency  of  steam  use  that  consumes  more  fuel 
than  would  otherwise  be  necessary.  There  is  no  more 
useful — we  might  say  essential — instrument  in  a  power 
house  than  an  indicator,  nor  is  there  one  that  is  more 
seldom  found.  An  intelligent  man  with  an  indicator 
and  voltmeter  and  ammeter  can,  in  the  course  of  a 
month,  learn  more  about  the  economical  generation  of 
electricity,  and  the  manufacture  of  dividends,  than  a 
whole  year  of  study  in  mathematical  works  for  which 
.his  technical  education  is  not  sufficient. 


It  is  exceedingly  interesting  to  observe 
impraved  Methods,  the  growth  of  electrical  enterprises  in 

Canada  during  the  last  few  months. 
Not  only  is  this  evident  in  the  number  of  new  enterprises 
inaugurated,  but  in  their  varied  character  ;  and  more 
especially  in  the  fact  that  considerably  more  attention  is 
being  paid  to  the  preliminary  engineering  than  used  to 
be  the  case.  It  seems  to  be  more  generally  recognized 
that  electric  lighting  is  a  business  by  itself,  and  deserves 
careful  attention  as  such.  The  "survival  of  the  fittest  " 
principle  has  also  been  exemplified  in  the  fact  that  there 
really  seems  to  be  less  poor  machinery  on  the  market, 
and  more  satisfactory  apparatus.  The  purchasing  pub- 
lic are  becoming  more  awake  to  the  fact  that  machinery 
should  not  be  selected  on  the  basis  of  its  price  only, 
but  also  in  consideration  of  its  inherent  electrical  and 
mechanical  excellence,  and  that  there  is  sufficient  differ- 
ence between  good  and  poor  machinery,  to  more  than 


counterbalance  a  considerable  diflference  in  first  cost. 
We  have  also  observed  that  there  is  a  greater  variety  in 
the  types  of  machines  both  steam  and  electrical  pur- 
chased than  used  to  be  ;  and  the  reason  for  this  seems 
to  be  that  purchasers  are  beginning  to  rely  less  on  their 
own  ideas  as  to  what  is  best,  and  to  advise  with  inde- 
pendent authorities.  The  first  result  of  this  course  has 
been  that  a  better  all-round  class  of  construction  has 
been  undertaken  ;  and  the  second  that  purchasers  have 
not  been  limited  to  one  or  two  makes  of  machine,  but 
have  felt  less  hesitation  in  purchasing  in  the  open 
market. 


Concentration  and  improvement  are 
Eiectncai  Progress,  the  most  marked  evidences  of  electrical 

progress.  Within  the  last  few  months 
many  electrical  companies  have  been  making  great  steps 
in  those  directions,  and,  we  are  glad  to  learn,  always 
with  satisfactory  results.  It  is  very  interesting  and 
instructive  to  note  the  particular  lines  along  which  such 
new  dispositions  seem  to  be  principally  made,  and  their 
perfect  similarity  should  give  good  forethought  to  elec- 
trical men  who  desire  to  keep  their  places  in  the  front 
rank  of  intelligent  operators.  Investigation  into  .the 
operating  economies  seems  to  have  had  a  large  influence 
in  suggesting  changes;  first,  in  an  entire  reconstruc- 
tion of  distributing  systems,  lines  and  transformers  ; 
next,  in  the  substitution  of  a  few  large  generating 
units  of  modern  make,  for  many  small  units  of 
a  type  which,  although  representing  the  best  that  could 
be  made  some  years  ago,  has  been  proved  wanting. 
Next  we  have  observed  an  encouraging  tendency  to 
build  new  power  houses  and  to  pay  considerable  atten- 
tion to  their  designing  for  convenience  and  efficiency  ; 
and  lastly,  and,  we  think,  best  of  all,  there  is  an 
increasing  demand  for  a  better  educated  and  more  cap- 
able class  of  operator.  We  take  seme  credit  for  having 
in  a  measure  influenced  this  improvement.  During  the 
past  eighteen  mouths  we  have  repeatedly  called  atten- 
tion, both  editorially  and  through  papers  by  competent 
authorities,  to  the  many  important  subjects  for  investi- 
gation by  enterprising  electrical  men.  It  would  be 
greatly  to  the  interest  of  the  whole  electrical  generating 
industry,  it  they  could  arrange  to  tackle  central  station 
problems  as  an  association  instead  of  as  individuals. 
.The  suggestion  has  been  made  that  there  might  with 
advantage  be  established  under  competent  direction,  a 
central  station  laboratory,  in  which  accurate  tests  could 
be  made  of  the  quality  of  lamps,  transformers,  carbons, 
wire  and  electrical  supplies  of  al!  kinds.  We  would  be 
glad  to  have  opinions  on  this  subject. 


PERSONAL. 

Mr.  A.  S.  Colpitt  has  been  appointed  cilj'  electrician  for  Hali- 
fax, N.  S. 

Mr.  A.  E.  Edkins,  Registrar  of  the  O.  A.  S.  E.,  ha.s  recently 
returned  from  a  trip  to  England. 

Hon.  Louis  Tourville,  who  was  largely  interested  in  the  Tour- 
ville  Electric  Light  Co.,  of  Louisville,  Que.,  died  in  Montreal 
early  in  November. 

On  the  25th  of  November,  Mr.  Adam  Rutherford,  secretary- 
treasurer  of  the  Hamilton,  Grimsbj-  and  Beamsville  Railway,  was 
married  at  Grimsby  to  Miss  Marie  Nelles,  cif  th.1l  town.  Rev.  C. 
R.  Lee  officiated. 

It  is  staled  that  Mr.  Romaine  Callender  has  gone  to  England 
to  commence  a  telegraphic  business  between  that  country,  Franco, 
Germany,  etc.,  and  the  United  States.  Mr.  Callender  is  said 
to  have  invented  a  new  system  of  telegraphy,  making  it  pos- 
sible to  turn  out  over  half  a  million  words  in  less  than  28  seconds. 
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SOME  ELECTRICAL  INDUSTRIES  OF  ST. 
CATHARINES. 

Situated  on  the  old  Welland  canal,  the  city  of  St. 
Catharines  is  provided  with  a  water  power  such  as  few 
cities  in  Ontario  can  boast  of.  Each  lock  is  harnessed 
to  furnish  power  to  some  industry,  and  flumes  run  in 
all  directions  to  convey  the'  water  to  turn  the 
wheels  ot  commerce.  In  electrical  enterprises  the  city 
occupies  a  prominent  position,  having  a  first-class 
electric  street  railway,  lighting  station,  and  a  number 
of  other  electrical  industries.  The  street  railway  is 
known  as  the 

PORT  DALHOUSIE,  ST.  CATHARINES  AND  THOROLD 
ELECTRIC  STREET  RAILWAY. 

Although  not  yet  reaching  Port  Dalhousie,  its  ex- 
tension to  that  point  is  now  under  way.  It  performs 
the  functions  of  a  freight  and  passenger  service,  the 
freight  being  carried  by  flat  cars.  The  line  extends 
from  St.  Catharines  to  Thorold,  passing  through 
Merritton.  A  branch  also  runs  to  the  cemetery  outside 
of  St.  Catharines. 

Fifteen  years  ago  Dr.  T.  S.  Oille  (now  president  of 
the  Niagara  Central  Railway)  organized  a  company  to 
operate  a  horse  car  railway  between  St.  Catharines  and 
Thorold.  This  was  operated  successfully  until  1887 
when  Mr.  E.  E.  Smith  gained  control  of  the  road,  and 
converted  it  into  the  first  electrical  road  in  Canada.  It 
was  of  the  Van  Depoele  system,  the  trolley  travelling  on 
top  of  double  trolley  wires,  and  being  connected  to  car 
by  a  flexible  rubber  covered  cable. 

During  the  past  spring  the  road  was  converted  into 
an  up-to-date  electrical  railway,  under  the  supervision 
of  the  present  owners,  Messrs.  Dawson  &  Symmes, 
who  are  practical  electricians.  The  conversion  of  the 
road  from  the  old  Van  Depoele  system  to  the  modern 
equipment  has  placed  St.  Catharines  alongside  of  her 
sister  cities. 

The  machines  in  the  power  house  were  overhauled 
and  a  new  C.  G.  E.  generator  added.  A  new  electric 
water  governor  of  Mr.  Symmes'  design  does  admirable 
service,  as  the  route  is  so  hilly  and  tortuous  that  a 
governor  is  indispensable. 

The  track,  eight  miles  in  length,  is  single,  and  is  laid 
with  56  and  66  pound  rails.  The  overhead  construction 
is  No.  o  trolley  wire  and  000  feed  wire.  There  are  no 
rigid  brackets. 

The  rolling  stock  consists  of  eight  Patterson  & 
Corbin  cars.  Three  are  closed  and  three  open  motor 
cars,  the  other  two  being  trailers.  The  motor  cars  are 
equipped  by  the  Canadian  General  Electric  Co. 

The  offices  and  barns  are  on  the  main  street  of  the 
city.  The  barns  are  well  equipped  with  tools,  by  means 
of  which  the  company  are  enabled  to  make  nearly  all 
their  repairs. 

Like  many  other  street  railway  companies,  a  park  is 
controlled  by  the  company.  It  consists  of  six  acres, 
well  situated  and  nicely  wooded. 

The  road  has  improved  wonderfully  under  the 
management  of  Messrs.  Dawson  &  Symmes,  and  is  one 
of  the  best  equipped  in  the  province. 

ST.  CATHARINES  ELECTRIC  COMPANY. 

The  city  is  supplied  with  electric  light  by  the  St. 
Catharines  Electric  Company,  the  superintendent  of 
which  is  Mr.  McNaugh,  who  has  a  wide  experience  in 
electrical  matters.  Over  a  thousand  incandescent  lights 
are  in  use,  also  75  arcs,  62  on  the  streets  and  10  in  busi- 
ness houses,  three  being  used  for  lighting  the  plant  itself. 


The  plant  is  situated  on  the  old  canal,  a  considerable 
distance  from  any  other  buildings,  thus  lessening  the 
fire  risk.  It  is  in  charge  of  Mr.  Chas.  Steel,  who  has 
been  with  the  company  for  many  years. 

A  heavy  head  of  water  operates  two  water  wheels  of 
135  h.p.  and  [oo  h.p.  respectively.  These  wheels  each 
turn  a  shaft  30  feet  in  length  and  five  inches  in 
diameter.  One  shaft  drives  the  C.  G.  E.  1000  light 
alternator  and  exciter  and  a  Minneapolis  water  wheel 
governor,  while  the  other  drives  the  three  35  light 
Royal  arc  machines.  The  current  of  the  alternator  is 
controlled  from  a  skeleton  C.  G.  E.  switch-board,  with 
its  complement  of  instruments,  etc.  On  the  wall  near 
the  arc  machines  are  the  arc  instruments,  complete  with 
lightning  arrestors,  etc. 

Over  the  wheel  room,  which  is  in  the  annex,  is  the 
repair  shop  and  lamp  testing  room,  well  supplied  with 
requisites. 

One  interesting  feature  noticed  was  an  alarm  bell, 
which  is  rung  by  the  person  approaching  the  front  door. 
As  he  approaches  within  a  few  feet  of  the  door  he 
necessarily  steps  on  the  platform,  underneath  which  are 
metallic  plates  which  come  in  contact  and  form  a 
circuit  on  which  is  a  bell  in  the  dynamo  room. 

COOK  &  sons'  electric  POWER  PLANT. 

Within  the  last  few  years,  the  use  of  electric  motors 
for  operating  small  plants  has  become  so  important 
that  the  above  named  firm,  who  owned  a  valuable 
water  site  and  building  on  the  old  canal,  decided  to  put 
in  a  generator.  The  head  of  water  of  12  feet  turns  two 
Little  Giant  turbines  of  96  h.p.  each,  which  together 
operate  a  shaft  30  feet  long  by  4}^  inches  in  diameter, 
on  which  is  a  fly-wheel  7  feet  in  diameter.  A  belt  from 
this  fly-wheel  drives  a  too  K.  W.  C.  G.  E.  generator. 
The  current  is  directed  by  a  frame  switch-board,  on 
which  are  C.  G.  E.  instruments,  except  a  direct  reading 
Weston  volt  meter.  The  instruments  consist  of  an 
ammeter,  a  circuit  breaker,  a  volt  meter,  a  rheostat, 
and  two  lightning  arresters.  The  wheels  are  controlled 
by  a  hand  regulator,  which  is  a  greater  economizer  than 
an  electric  governor,  as  the  latter  uses  up  too  much 
current  for  a  small  machine.  Over  twenty-five  patrons 
are  supplied  with  power  from  motors  of  from  1^2  K.W. 
to  24  K.  W.  The  noted  street  car  builders,  Messrs. 
Patterson  &  Corbin,  use  a  12  K.  W.  motor,  and  Cook 
&  Son  use  a  large  motor  in  their  planing  mill. 

Messrs.  Cook  &  Son  intend  catering  for  lighting 
patronage,  and  a  1000  light  alternator  will  be  in 
operation  at  an  early  date. 

THOROLD  ELECTRIC  LIGHT  COMPANY. 

The  suburban  town  of  Thorold,  connected  by  the  street 
railway,  is  lighted  by  the  Thorold  Electric  Light  Co., 
whose  plant  is  also  located  on  the  old  canal.  From  an 
1 1  feet  head  two  wheels  are  turned,  one  a  Little  Giant 
and  one  a  LefFel  of  60  h.  p.  each,  which  in  turn 
operate  a  25  foot  shaft.  From  this  shaft  are  driven  a 
600  light  C.  G.  E.  alternator  and  exciter  and  two  25 
Ball  arc  machines.  A  C.  G.  E.  skeleton  switch-board 
with  its  full  equipment  of  C.  G.  E.  instruments  is 
connected  to  the  alternator.  To  the  Royal  arc  ma- 
chines are  connected  Ball  arc  instruments,  which  are 
fastened  on  the  wall. 

Below  the  dynamo  room  in  the  basement  are  the 
wheel  pits,  and  down  there  Mr.  Jas.  McGill,  jr.,  the 
electrician,  has  a  dark  room  where  he  finishes  his 
photographes,     for    Mr.     McGill    is    an  enthusiastic 
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amateur  photographer.  In  the  rear  of  the  dynamo 
room  is  a  well  equipped  repair  shop.  In  this  shop  are 
piled,  ready  for  shipment,  boxes  of  Mr.  McGill's  patent 
wire  connector,  which  was  described  in  the  columns  of 
this  journal  some  months  ago. 

The  proprietors  of  the  plant  are  Messrs.  John  Mc- 
Gill,  sr.,  and  John  Battle,  the  latter  being-  also  the 
proprietor  of  the  Thorold  Cement  Works.  Their 
business  has  been  quite  successful,  and  larger  ma- 
chines may  shortly  be  put  in. 

Prominent  among  the  other  electrical  concerns  of  St. 
Catharines  may  be  mentioned  the  Packard  Ellectric  Co., 
Patterson  &  Corbin,  and  T.  L.  Wilson's  acetylene  gas 
works,  descriptions  of  which  will  probably  be  given  in 
a  future  issue. 


THE  ALLISTON  MILLING  COMPANY. 

The  above  company  some  time  ago  secured  control 
of  the  Alliston  flour  mills,  in  which  was  located  the 
electric  lig-hting  plant.  Finding  that  the  dust  arising 
from  the  manufacture  of  the  flour  had  a  bad  effect 
on  the  successful 
working  of  the  el- 
ectrical machines, 
they  decided  to 
build  a  separate 
building  for  the 
electricplant.  This 
building  is  a  red 
brick  cottage 
structure,  32  x  40 
feet.  It  is  divided 
into  three  parts, 
one  for  the  boiler, 
one  for  the  engine, 
and  one  for  the  dy- 
namos. Through 
the  wall  next  the 
mill  runs  a  shaft, 
which,  when  water 
is  high,  can  run 
both  the  mill  and 
the  dynamos,  or 
when    the  water 

is  low  the  engine  can  run  both  the  mill  and  the 
dynamo. 

In  the  mill  are  two  Little  Giant  water  wheels,  one 
of  25  h.  p.  and  the  other  of  40  h.  p.  These  wheels  can  be 
connected  to  the  12  foot  shaft  entering  into  the  dynamo 
room  when  required. 

In  the  boiler  room  is  an  80  h.p  Osborne-Killey  boiler, 
supplying  steam  to  a  75  h.p.  Osborne-Killey  engine. 
The  engine  and  a  hot  water  heater  occupy  one  room. 
The  water  goes  to  the  boiler  at  205°  Fahrenheit.  A 
plunger  pump  is  connected  to  the  fly  wheel. 

The  machines  in  the  dynamo  room  are,  first,  a  500 
light  C.  G.  E.  alternator  with  exciter,  700  lamps  being 
installed  throughout  the  town  ;  second,  a  Reliance  arc 
machine  of  thirty-five  lights  capacity,  twenty-two  of 
which  are  in  use — eleven  commercial  and  eleven  on  the 
streets.  On  the  C.  G.  E.  skeleton  switch-board  are  the 
instruments  of  both  machines. 

The  dynamo  room  is  lighted  by  an  arc  light,  and  the 
other  two  rooms  and  the  mill  by  incandescent  lights. 

It  is  probable  that  waterworks  machinery  will  be 
placed  under  the  building,  which,  if  installed,  will 
necessitate  an  addition  to  the  building. 


The  Alliston  Milling  Company's  Building. 


RECENT  CANADIAN  PATENTS. 

Mr.  Ferdinand  de  Camp,  of  Berlin,  Germany,  has 
been  granted  a  patent.  No.  53,449,  for  a  furnace  and 
apparatus  for  burning  coal  dust,  which  consists  of  the 
combination  with  a  coal  dust  feeding  device  of  a  fan  so 
arranged  as  to  propel  the  coal  dust  together  with  air 
into  the  furnace,  and  a  rotary  shifting  cylinder  to 
uniformly  distribute  the  same,  also  of  an  arrangement 
which  closes  the  issue  of  the  coal  dust  hopper  in  such  a 
manner  that  the  coal  dust  taken  up  by  the  conical 
portion  of  the  worm  from  the  hopper  is  conveyed  to  the 
cylindrical  enlarged  portion  in  a  loose  condition  for 
further  conveyance. 

A  patent  has  been  granted  to  Joseph  Hardill,  Benson 
French,  and  R.  T.  Harding,  all  of  Stratford,  Ont.,  for  a 
steam  engine,  with  cylinder  provided  with  two  pistons 
and  rods,  and  a  suitably  operated  valve  whereby  steam 
is  directed  against  the  outer  ends  of  faces  of  the  pistons 
to  force  them  inwardly,  and  at  the  end  of  the  inward 
stroke  is  admitted  into  the  cylinder  between  the 
pistons  to  force   them  outwardly.     It   is    claimed  to 

consist  of  a  com- 
bination of  the 
cylinder,  the  pis- 
ton and  piston 
heads  having 
movement  there- 
in, the  steam  chest, 
elongated  parts 
connecting  the 
central  portion  of 
the  chest  to  the 
cylinder,  the  valve 
provided  with 
double  ports  de- 
signed to  co-act 
with  a  central  port 
and  elongated 
ports,  the  exhaust 
port  in  the  valve 
designed  to  con- 
nect with  the  cen- 
tral port,  etc. 
The  Bell  Tele- 
phone Company,  of  Montreal,  have  been  granted  a 
patent.  No.  53,605,  for  a  telephone  key-board,  also  for 
a  keyboard  apparatus  for  telephone  switchboards. 

A  patent  for  converting  simple  into  polyphase 
alternating  circuits  has  been  g-ranted  to  Charles  S. 
Bradley,  of  Avon,  N.  Y.  It  consists  in  the  combination 
with  a  simple  alternating  current  circuit,  of  d  plurality  of 
transformers  supplied  thereby,  means  for  creating  a 
difference  of  phase  in  the  several  transformers,  and 
interconnections  for  combining  the  displaced  phases  to 
produce  a  resultant  phase,  and  a  plurality  of  coils  in 
inductive  relation  to  the  several  phases,  said  coils 
being  connected  in  series  relation. 


The  longest  commercial  distance  at  wliicli  the  long-distance 
telephone  is  now  operated  is  from  Boston  to  St.  Louis,  a  distance 
of 

1,400  miles.  The  line  is  almost  twice  as  long  as  any  Kiiropean 
telephone  line. 

It  is  reported  that  tlie  construction  of  the  Huron  and  Ontario 
Electric  Railway  is  to  be  commenced  at  once.  The  road  will 
extend  from  Kincardine  and  Goderich  via  W'alkerton  to  Eugenia, 
the  junction  town,  thence  north  lo  Meaford  and  south  to  Port 
Perry.  A  meeting  of  the  provisional  directors  will  be  held  in  a 
few  daj's  to  ratify  the  agreement  with  the  contractor. 
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CANADIAN  ASSOCIATION  OF  STATIONARY 
ENGINEERS'  

Note. — Secretaries  of  Associations  are  requested  to  forward  matter  for  publi- 
cation in  this  Department  not  later  than  the  2Sth  of  each  month. 


ANNUAL  DINNER  OF  TORONTO  NO.   I . 

The  annual  dinners  of  Toronto  Association  No.  i 
have  become  to  be  looked  forward  to  by  the  members 
and  their  friends  with  much  anticipation  and  interest, 
and  each  year  their  growing  popularity  is  shown  by  an 
increase  in  attendance.  This  year  it  was  the  tenth 
annual  banquet,  and  was  held  on  Thanksgiving  eve. 
The  scene  of  the  festive  gathering  was  the  Palmer 
House,  and  the  spacious  dining-room  afforded  ample 
accommodation  for  the  guests,  who  numbered  about 
200.  The  tables  permitted  of  all  being  comfortably 
seated  at  one  time,  which  was  a  marked  improvement 
over  former  years.  The  ten  large  electric  light  chan- 
deliers, each  decorated  with  four  union  jacks,  presented 
an  attractive  appearance.  The  arrangements  were 
complete  and  well  carried  out. 

The  duties  of  Chairman  devolved  upon  Mr.  John  Fox, 
President  of  the  Association.  To  his  right  were  Mr.  John 
Yule,  President  of  the  Canadian  Electrical  Association, 
Mr.  E.  H.  Keating,  City  Engineer,  Aid.  McMurrich, 
and  Prof.  Galbraith,  Principal  of  the  School  of  Practical 
Science.  On  his  left  were  Dr.  Orr  and  Past-Presidents 
Wickens  and  Lewis. 

The  visitors  from  outside  places  were  Messrs.  R.  C. 
Pettigrew,  Treasurer  of  the  Executive  Committee,  and 
R.  Mackie,  Treasurer  of  the  Ontario  Association,  both 
of  Hamilton  ;  G.  M.  Hazlett,  President  of  Winnipeg 
No.  II,  and  W.  L.  Oathwaite,  President  of  Peterboro' 
No.  14. 

The  Chairman  read  letters  of  regret  from  the  follow- 
ing persons:  Messrs.  R.  J.  Fleming,  Mayor  of  Toronto; 
O.  P.  St.  John,  President  Marine  Engineers'  Associa- 
tion ;  A.  Ames,  President  Ontario  Association  ;  James 
Devlin,  President  Executive  Council  ;  John  Gait,  C.  E., 
Mechanical  Engineer;  and  J.  C.  Robb,  of  the  Boiler  In- 
spection and  Insurance  Company. 

The  supper  provided  was  of  excellent  quality,  and 
such  as  would  satisfy  the  appetites  of  the  most 
ravenous.    The  menu  was  as  follows  : 

OYSTERS. 
New  York  Counts  (Raw  au  Lemon). 
SOUP. 
Cream  of  Oyster. 
FISH. 

Boiled  Sea  Salmon,  HoUandeuse  Sauce.         Hors  d'Oeuvres.         Pomme  de  Terre. 
Parisitnne.  Celery.  Pickled  Beets.  Red  Cabbage. 

BOILED. 

Sugar  Cured  Ham,  with  Spinach.  Leg  Southdown  Mutton,  Caper  Sauce. 

ROAST.S. 

Sirloin  Beef,  Yorkshire  Pudding.  Young  Turkey,  Stuffed,  Cranberry  Sauce. 

Spring  Duck,  Apple  Sauce.  Haunch  Venison,  Red  Currant  Jelley. 

COLD  MEATS. 
Tongue.  Pigs'  Feet.  Lambs'  Tongues.  Head  Cheese. 

VEGETABLtS. 
Tomatoes.         Green  Peas.         Boiled  and  Mashed  Potatoes. 
SALADS. 
Chicken.  Celery.  Bohemian. 

PUDDINGS. 

English  Plum,  Brandy  Sauce.  Baked  Cocoanut,  a  la  Creme. 

PASTRY. 
Apple.  Mince.  Lemon. 

DESSERi'. 
Charlotte  Russe.  Lemon  Sponge. 

JELLIES. 

Champagne.  Strawberry.  Sherry  Wine. 

FRUIT. 

Florida  Oranges.  Bananas.  Snow  Apples. 

Green  Tta.  Black  Tea.  French  CcfTee. 

Crackers  and  Cheese. 


Shortly  after  ten  o'clock,  after  an  hour  or  so  had  been 
spent  in  disposing  of  the  viands,  the  Chairman  ad- 
dressed a  few  words  of  welcome  to  the  guests,  and  pro- 
posed the  toast  of  "The  Queen,"  which  was  responded 
to  by  the  singing  of  the  National  Anthem. 

After  a  song  by  Mr.  Grant,  Mr.  A.  M.  Wickens  was 
called  upon  to  respond  to  the  toast,  "Canada,  Our 
Home."  He  referred  to  the  large  number  of  men  of 
stability  to  be  found  in  Canada,  who,  he  said,  were 
proud  to  call  themselves  Canadians  wherever  they  went. 
He  hoped  that,  instead  of  having  five  million  people  in 
Canada,  we  would  shortly  have  twenty  millions. 

Aid.  McMurrich,  in  the  absence  of  the  Mayor, 
acknowledged  the  toast  of  the  city  of  Toronto.  He 
came  to  the  city  over  52  years  ago  and  had  enjoyed 
every  day  since.  He  was  interested  in  the  success  of 
the  Stationary  Engineers,  and  fully  recognized  the  bene- 
fits to  be  derived  from  such  an  association.  Their 
positions  were  among  the  most  responsible  which  any 
person  could  occupy. 

A  song  by  Mr.  Blackgrove  was  followed  by  the  toast, 
"  The  Manufacturers,"  coupled  with  which  were  the 
names  of  Mr.  John  Main,  of  the  Poison  Company,  and 
Mr.  Weeks,  of  the  Weeks-Eldred  Company.  Each 
spoke  of  the  kindly  feeling  which  existed  between  the 
manufacturers  and  the  engineers.  Mr.  Main  thought 
the  prospects  for  the  coming  season  were  promising, 
and  hoped  soon  to  observe  the  return  of  good  times. 

A  song  by  Aid.  McMurrich  was  well  received, 
after  which  the  toast  of  the  "  Educational  Interests" 
was  proposed  by  the  Chairman,  to  which  Prof.  Gal- 
braith, of  the  School  of  Practical  Science,  and  Dr.  Orr, 
of  the  Technical  School,  responded. 

Prof.  Galbraith  was  pleased  with  the  success  of  the 
Engineers'  Association.  It  had  begun  in  a  small  way, 
and  for  a  time  was  not  particularly  prosperous,  but 
was  now  assured  of  success.  He  stated  that  of  late 
much  attention  had  been  given  to  the  relative  merits  of 
low  speed  and  high  speed  engines,  but  the  problem  had 
as  yet  never  been  satisfactorily  settled.  Electricians 
were  now  making  engines  half  way  between  high  speed 
and  low  speed.  He  referred  to  the  recent  experiments 
of  Dr.  Jakes,  of  Boston,  who  had  endeavored  to  produce 
electricity  by  means  of  ordinary  combustion,  doing 
away  with  both  the  steam  engine  and  the  boiler.  He 
stated  that  the  experiments  were  not  considered  suc- 
cessful. In  his  opinion  the  only  hopeful  way  by  which 
the  steam  engine  could  be  done  away  with  in  operating 
electrical  machinery  was  by  the  use  of  the  steam  tur- 
bine, which  was  as  yet  only  in  its  infancy.  Late  devel- 
opments along  this  line  strengthened  this  conviction, 
and  so  far  had  met  with  a  moderate  degree  of  success. 
By  this  method  the  steam  from  the  boilers  was  blown 
into  a  turbine,  thereby  causing  the  turbine  to  revolve. 
He  could  not  understand  how  it  would  be  possible  to 
do  away  with  the  boilers  also.  In  his  closing  remarks 
he  stated  that  we  required  a  little  more  imagination 
among  our  technical  teachers.  We  had  always  looked 
up  too  much  to  other  countries. 

Mr.  Charles  Palmer  then  voluntarily  favored  the  com- 
pany with  a  song  of  his  own  composition,  entitled, 
"  My  Own  Irish  Love,"  which  received  a  very  hearty 
encore,  as  did  also  his  response. 

Dr.  Orr  was  called  upon,  and  spoke  especially  in 
regard  to  the  Toronto  Technical  School,  which,  he  said, 
had  been  an  unprecedented  success.  In  five  years  the 
number  of  pupils  in  attendance  had  grown  from  246  to 


December,  1S96 

1310.  This  in  itself  proved  conclusively  that  the  edu- 
cational system  of  Ontario  had  not  met  the  require- 
ments of  the  country.  Mechanics  must  be  educated  in 
this  country  as  well  as  elsewhere.  Germany  had  super- 
seded England  in  manufacturing  industries  as  the  result 
of  her  thorough  technical  schools,  and  he  believed  we 
should  have  primary  technical  schools  in  every  manu- 
facturing centre  in  Ontario.  He  was  pleased  to  learn 
that  it  was  proposed  to  introduce  manual  training  in 
our  public  schools.  A.t  present  our  children  were  edu- 
cated only  for  one  course — a  non-productive  course,  and 
no  one  could  make  a  good  mechanic  without  a  thorough 
knowledge  of  mathematics.  The  Toronto  Technical 
School  had  of  late  been  the  subject  of  much  adverse 
criticism,  of  which  he  thought  it  was  entirely  undeserv- 
ing. Taking  the  statistics  in  connection  with  educa- 
tion in  Toronto,  it  was  shown  that  34,000  pupils  were 
attending  the  public  schools,  1,300  the  High  schools, 
and  1,310  the  Technical  School.  The  cost  per  pupil  in 
the  public  schools  was  $ig,  in  the  High  schools  $31, 
and  in  the  Technical  School  $6.  He  thought  this 
clearly  showed  that  the  money  given  to  the  Technical 
School  was  well  and  profitably  spent.  This  school,  he 
said,  had  been  established  largely  as  the  result  of  efforts 
on  the  part  of  members  of  the  Canadian  Association  of 
Stationary  Engineers,  in  conjunction  with  Mr.  John 
Gait,  C.  E.  He  wished  the  Association  continued  suc- 
cess. 

A  song  by  Mr.  Ferrier  followed. 

The  names  of  Mr.  E.  J,  Philip,  Vice-President,  and 
Mr.  R.  C.  Pettigrew,  Treasurer,  were  coupled  with  the 
toast  of  "  The  Executive."  Mr.  Philip  said  that  the 
Executive  had  brought  up  many  new  schemes,  and 
were  extending  the  field  of  the  association.  Two  new 
branches  had  been  started  during  the  year.  He  hoped 
that  they  would  shortly  succeed  in  obtaining  a  license  law, 
which  he  considered  an  absolute  necessity.  A  thorough 
engineer  required  as  much  knowledge  as  any  other  pro- 
fession, yet  they  had  no  law.  There  were  plants  in 
Toronto  where  hundreds  of  people  were  working  above 
the  boilers,  which  were  in  charge  of  incompetent  and 
unreliable  men.  Their  efforts  to  secure  legislation  had 
been  defeated  in  the  Ontario  House,  and  now  they  pro- 
posed to  endeavor  to  get  an  act  through  the  Dominion 
Parliament. 

Mr.  Pettigrew  referred  briefly  to  the  advantages  to 
be  gained  by  employing  a  licensed  engineer. 

A  song  by  Mr.  Blackgrove,  entitled  "  Remember 
You  Have  Children  of  Your  Own,"  was  much  appre- 
ciated. 

The  next  toast  was  "  Sister  Societies." 

The  first  speaker  was  Mr.  John  Yule,  President  of 
the  Canadian  Electrical  Association.  He  congratulated 
the  engineers  upon  the  apparent  success  of  their  asso- 
ciation, and  thought  their  object  was  a  worthy  one  and 
deserving  of  support. 

A  recitation  was  given  by  Mr.  Post,  and  Mr.  George 
Mills,  President  of  the  Brotherhood  of  Locomotive  En- 
gineers, spoke  on  behalf  of  that  organization,  which, 
he  said,  had  been  in  existence  for  33  years.  It  was 
first  started  in  Rochester  with  twelve  men,  but  now 
had  a  membership  of  35,000.  They  had  a  Legislative 
Board  both  for  Ontario  and  the  Dominion,  of  which  he 
was  chairman. 

Mr.  A.  E.  Edkins  represented  the  Ontario  Association 
of  Stationary  Engineers,  which,  he  said,  was  the  out- 
come of  the  labors  of  the  Canadian  Association.  Four 


years  ago  a  Board  of  Examiners  was  appointed  to  issue 
certificates,  and  he  had  just  had  the  pleasure  the  pre- 
vious evening  of  issuing  the  650th  certificate.  Much 
credit  was  due  the  association  for  raising  the 
standard  of  steam  engineering  over  what  it  was  fifteen 
years  ago.  Many  engineers  had  been  better  fitted  to 
fiil  their  positions  by  the  efforts  put  forth  to  qualify 
themselves  to  pass  the  examinations.  During  his  visit 
to  England  he  had  been  struck  with  the  technical 
schools  there,  and  had  the  pleasure  of  visiting  the 
Birmingham  Technical  and  Art  School.  In  their  efforts 
to  secure  legislation,  he  said  the  engineers  should 
receive  the  support  of  steam  users,  and  {jointed  to  the 
advantages  which  would  accrue.  The  English  law 
did  not  require  an  engineer  to  hold  a  certificate,  but 
steam  users  were  compelled  to  employ  a  competent 
person  and  to  have  their  plants  inspected  once  a  year. 
The  owner  is  held  responsible  for  any  accident,  and  is 
therefore  interested  in  preventing  the  same. 

At  this  stage  Dr.  Orr  proposed  the  toast  of  Toronto 
No.  I,  to  which  Mr.  James  Huggett  and  Mr.  Wickens 
responded.  Mr.  Huggett  referred  to  educational  mat- 
ters and  to  the  new  library  which  had  been  commenced, 
while  Mr.  Wickens,  in  showing  the  advantages  to  be 
derived  from  the  association,  pointed  out  that  many 
engineers  had  been  thus  enabled  to  double  their  salaries 
in  a  few  years. 

After  a  response  to  the  toast,  "  Visiting  Brethren," 
by  Mr.  Robert  Mackie,  of  Hamilton,  another  song  was 
rendered  by  Mr.  Grant. 

Mr.  Hazlett,  of  Winnipeg,  was  also  called  upon.  He 
stated  that  in  Winnipeg  they  had  a  law  relating  to  the 
inspection  of  boilers,  and  had  tried  to  get  a  bill  passed 
licensing  engineers. 

The  hearty  reception  given  to  the  toast  of  Mr.  Fox, 
President  of  Toronto  No.  i,  was  acknowledged  in  a  few 
well-chosen  remarks,  and  after  "The  Press"  had  been 
duly  honored,  and  responded  to  on  behalf  of  the  Cana- 
dian Engineer  and  the  Electrical  News  and  Steam 
Engineering  Journal,  the  singing  of  "God  Save  the 
Queen  "  closed  the  evening's  programme. 

To  the  committee  in  charge  of  the  arrangements  is 
largely  due  the  success  ofihe  banquet.  Messrs.  Thos. 
Eversfield,  G.  C.  Mooring,  A.  M.  Wickens,  John  Fox, 
J.  Marr  and  J.  Bain  were  the  members  thereof.  Mr. 
R.  G.  Stapells  presided  at  the  piano. 


TORONTO  NO.  I. 

At  the  regular  meeting  of  the  above  association,  held 
on  Wednesday,  the  2nd  inst.,  one  candidate  was 
initiated.  After  the  transaction  of  routine  business, 
Bro.  E.  J.  Philip  gave  the  first  of  a  number  of  short 
talks  on  "Natural  Philosophy,"  which  was  greatly  ap- 
preciated, and  for  which  he  received  a  hearty  vote  of 
thanks  from  the  members.  Another  talk  will  be  given 
at  the  next  regular  meeting,  at  which  it  is  hoped  a  large 
attendance  will  be  present. 

LONDON  NO.  5. 
Our  association  met  on  the  igth  ultimo  and  re-or- 
ganized, with  the  following  members  as  officers  :  G.  B. 
Risler,  Advertiser  oflice,  president  ;  D.  Campbell,  Pot- 
tersburg,  vice-president  ;  W.  Meaden,  secretary-treas- 
urer, re-elected;  Duncan  McKinley,  recording  secretary; 
Wm.  McLean,  guard.  It  was  decided  at  the  meeting 
to  permit  engineers  to  join  before  the  first  of  January 
next  at  a  lower  rate.    Some  consideration  was  given 
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to  the  Scranton  Correspondence  School.  Our  meetings 
are  held  on  the  first  and  third  Thursdays  in  each  month 
in  Sherwood  Hall. 

D.  McKiNLEY,  Rec. -Secretary, 

292  Ridout  street. 

HAMILTON  NO.'  2. 

At  the  last  regular  meeting  a  paper  on  "  Heat," 
which  will  be  found  printed  in  this  number  of  the  News, 
was  read  by  Mr,  James  Gill,  B.  A.,  of  the  Collegiate 
Institute.  As  the  result  of  an  interview  by  the  officers 
of  the  association  with  the  School  Board,  that  body  has 
agreed  to  stipulate  that  in  future  engineers  in  steam 
heated  schools  must  hold  at  least  a  3rd  class  certificate. 
Quite  a  number  of  new  members  have  been  received 
into  the  association  recently. 

Joseph  Ironside,  Secretary. 


KINGSTON  NO.  ID. 

At  the  last  meeting  of  Kingston  Branch  No.  10,  it 
was  decided  (by  a  standing  vote  of  the  members  present) 
to  change  the  meeting  nights  from  the  ist  and  3rd 
Tuesdays  to  the  ist  and  3rd  Thursdays  of  each  month, 
the  next  meeting  night  occurring  on  Thursday  evening, 
December  3rd,  i8g6. 

Very  truly  yours, 

John  McDonald,  Secretary. 

98  Clergy  Street. 


BROCKVILLE  NO.   I  5. 

Sir, — Since  our  last  report  we  have  removed  to  new 
rooms  more  suitable  for  our  association.  When  any 
of  our  brother  engineers  come  to  Brockville  they  will 
find  our  rooms  on  the  second  storey  of  Richard's  Block, 
on  King  St.  The  attendance  at  the  meetings  is  good 
and  one  new  member  has  been  initiated. 

Jas.  Aikins,  Recording  Secretary. 


PRESENT  STATUS  OF  THE  DISTRIBUTION 
AND  TRANSMISSION  OF  ELEC- 
TRICAL ENERGY. 

Mr.  Louis  Duncan,  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  concludes  a  paper  on  the 
above  subject,  with  the  following  summary  of  conclu- 
sions :  — 

My  conclusions,  subject  always  to  the  influence  of 
local  conditions,  are  as  follows  : 

1.  In  both  direct-current  lighting  and  traction  sys- 
tems, where  the  power  is  generated  in  or  near  the  area 
of  distribution,  it  is  best  to  use  one  station  situated  at 
the  most  economical  point  for  producing  power. 

2.  In  the  case  of  the  traction  systems,  when  the  econ- 
omical area  of  direct  distribution  is  passed,  boosters 
should  be  employed  directly  or  in  connection  with  bat- 
teries, to  a  distance  of  10  or  12  miles  from  a  station, 
and  beyond  this  rotary  transformers,  whether  with  or 
without  batteries,  should  be  used. 

3.  In  the  case  of  direct-current  lighting  systems,  the 
energy  should  be  transmitted  to  storage  batteries  situ- 
ated at  centres  of  consumption  either  directly  or  by 
means  of  a  rotary  transformer  and  distributed  from 
them. 

4.  Where  batteries  are  used,  it  is  best  to  place  them 
at  the  end  of  feeder  wires  to  obtain  the  advantage  of  a 
constant  load  on  the  wire. 

5.  The  best  system  for  the  long-distance  transmission 
of  energy,  for  general  purposes,  is  the  three-phase  alter- 
nating system. 


6.  Commercial  transmissions  are  in  successful  opera- 
tion for  distances  of  35  miles  and  for  voltages  as  high 
as  15,000  volts. 

Experience  with  these  plants  shows  that  the  trans- 
mission to  50  miles,  with  a  pressure  of  20,000  volts,  is 
practicable  ;  beyond  these  limits  the  transmission  would 
be  more  or  less  experimental. 


MR.  O.  E.  GRANBERG, 

DISTRICT  DEPUTY  FOR  QI  EBEC,   C.  A.  S.  E. 

In  the  portrait  appearing  below  is  presented  the 
countenance  of  Mr.  O.  E.  Granberg,  District  Deputy 
for  Quebec  for  the  Canadian  Association  of  Stationary 
Engineers.  Mr.  Granberg  was  born  in  Norway, 
Europe,  in  1852,  and  came  to  Canada  in  i860.  At  12 
years  of  age  he  entered  a  blacksmith  shop,  where  he 
remained  for  three  years,  and  later  served  three  years 
in  a  machine  shop.  After  working  some  time  in  the 
foundry  and  pattern  shops,  he  went  to  New  York  and 
worked  for  some  years  in  different  engine  and  boiler 
works,  returning  to  Canada  in  1875.  He  was  then  em- 
ployed in  erecting  engines,   boilers  and   machinery  in 


Mr.  O.  E.  Granberg, 

District  Deputy  for  Quebec  C.A.S.E. 

mines,  and  shafting,  gearing  and  machinery  in  manu- 
facturing establishments.  After  having  fitted  up  ma- 
chinery in  a  cotton  mill,  he  was  employed  as  chief  en- 
gineer and  master  mechanic  for  some  years,  and  was 
subsequently  made  manager  of  the  mill.  He  gave  up 
that  position  for  the  one  he  now  occupies,  that  of  In- 
spector of  the  Boiler  Inspection  and  Insurance  Company 
of  Canada,  which  he  has  occupied  for  over  six  years. 

Mr.  Granberg  holds  first-class  engineers'  papers,  and 
is  a  qualified  and  authorized  boiler  inspector  and  exam- 
iner of  engineers  and  firemen,  as  per  Industrial  Estab- 
lishment Act  of  the  Province  of  Quebec.  He  received 
the  appointment  of  Examiner  of  Boiler  Inspectors  from 
the  Lieutenant-Governor  of  the  Province  of  Quebec  in 
1894,  and  has  been  a  member  of  the  Canadian  Associa- 
tion of  Stationary  Engineers  for  five  years,  in  which 
organization  he  is  very  popular. 


WORDS  OF  APPRECIATION  FROM  THE  FAR  NORTH. 

Mr.  E.  B.  Congdon,  Fort  Macleod,  N.  W.  T.,  in  renewing^  his 
subscription  to  the  Electriical  News,  writes :  "  I  enjoy  the 
paper  so  much  that  I  would  not  like  to  have  it  discontinued." 


December,  1896 
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HEAT.  * 

By  James  Gill,  IJ  A. 
It  was  with  some  diffidence  that  we  agreed  to  read  this  paper 
before  you,  knowing',  as  we  do,  that  you  are  all  practical  men  and 
that  our  knowlcdg-e  for  the  most  part  is  but  theoretical.  How- 
ever, we  will  go  on  the  assumjition  that  most  teachers  take,  that 
you  know  nothings  about  the  subject. 

Our  ifirst  question  with  regard  to  heat  is,  what  is  it?  In  past 
time  it  was  considered  a  material  substance  that  entered  into  a 
body,  and  by  its  presence  there  rendered  the  body  warmer  ;  its 
absence  left  the  body  cold.  There  was  this  difficulty,  however, 
in  supposing  heat  to  be  a  material  substance,  in  that  the  body 
when  warm  weighed  no  more  than  when  cold.  Sir  Humphrey 
Davy  melted  two  blocks  of  ice  by  rubbing  them  together,  and 
concluded  that  heat  was  not  a  material  substance,  but  a  form  of 
motion.  Heat  is  generally  understood  at  the  present  time  to  be 
due  to  the  motion  of  the  molecules  of  a  body.  These  molecules 
are  in  constant  motion,  and  when  their  motion  is  quickened  the 
body  becomes  warmer  ;  when  their  motion  is  retarded  the  body 
becomes  colder. 

In  the  next  place  let  us  inquire  into  the  ways  of  producing  heat. 
We  will  place  down  six  ways  of  obtaining  heat  : 

ist.  From  MECHANICAL  ACTION  as  shown  in  friction.  You  are 
all  acquainted  with  the  result  of  rubbing  a  button  of  brass  on  your 
coat-sleeve.  It  used  to  be  a  common  tri<;k  with  school  boys  to  rub 
the  button  for  some  time  and  then  place  it  on  the  back  of  a  play- 
mate's hand.  It  had  about  the  same  effect  as  the  sun's  rays 
throug'h  a  lens.  Also  the  Savage  of  the  Isles  of  the  Sea  was  ac- 
customed to  produce  fire  by  rubbing  two  dry  sticks  together. 

2nd.  Percussion — As  shown  in  placing  a  piece  of  lead  on  an 
anvil  and  hammering  it.  It  soon  becomes  quite  hot.  The  lead 
bullet  after  striking  the  meial  target  is  too  hot  to  pick  up. 

3rd.  Compression — As  shown  in  placing  a  piece  of  tinder  in  a 
tube  in  which  a  tube  moves  up  and  down.  The  mere  shoving  of 
the  piston  downwards  is  enough  to  ignite  the  tinder. 

4ih.  Chemical  Action — Wherever  chemical  action  goes  on 
heat  results.  Pour  some  sulphuric  acid  into  a  vessel  of  water 
and  then  place  your  hand  against  the  outside,  you  will  find  that 
the  vessel  is  warm.  Again  the  heat  in  the  human  body  is  main- 
tained by  chemical  action. 

5th.  Heat  from  the  Electric  Ci  rrent — If  you  take  several 
cells  and  connect  for  battery  purposes,  and  then  hold  in  your  hand 
(he  two  terminals  from  the  positive  and  negative  poles,  you  will 
soon  find  them  loo  hot  to  hold.  You  have  no  doubt  heard  of  a 
whole  meal  being  cooked  in  Ottawa  by  means  of  heat  obtained 
from  the  current. 

6th.  Radiant  Heat — As  obtained  from  the  sun.  The  sun 
radiates  heat  on  all  sides,  and  this  is  borne  to  us  through  the  ether 
which  is  supposed  to  fill  all  space. 

The  first  three  of  these  classes  may  be  placed  under  the  one 
head  of  "  mechanical  action.  " 

Then  let  us  notice  the  effects  of  heat  applied  : 
1st.    Expansion — As  shown  in  a  bar  of  metal  placed  rigidly  be- 
tween two  fixed  supports  and  heated.    The  bar  bends  and  twists 
out  of  the' straight. 

2nd.  Change  of  State — As  shown  in  a  block  of  ice  to  which 
heat  is  applied.  It  is  first  converted  into  water,  and  then  if  suffi- 
cient heat  be  applied,  into  steam. 

3rd.    Change  of  Temperature — Which  we  measure  by  means 
of  the  cotntnon  thermometer. 

We  would  like  you  to  notice  here  tlie  difference  between  tem- 
perature and  quantity  of  heat.  A  cup  of  water  and  a  pailful  of 
water  may  be  at  the  same  temperature,  but  the  pailful  has  the 
greater  quantity  of  heat  because  it  has  the  greater  amount  of 
mass.  Again,  we  would  notice  that  there  is  always  present  a  ten- 
dency to  equalization  of  temperatures.  This  takes  place  in  three 
ways  : 

1st.  Radiation. — If  I  light  a  fire  in  the  stove  here  it  soon 
makes  itself  felt  throughout  the  room,  by  radiating  heat  in  all 
directions. 

2nd.  Conduction. — Place  in  the  fire  one  end  of  an  iron  bar 
and  it  will  not  be  long-  before  you  are  unwilling  to  keep  hold  of 
the  other  end.  This  is  due  to  the  molecules  of  the  bar  conducting' 
the  heat  from  the  end  in  the  fire  to  the  end  held  in  the  hand. 

3rd.  Connection. — This  is  the  warming  of  a  room  or  house  by 
the  bodily  movement  of  a  heated  substance,  such  as  is  shown  in 
the  warming  of  buildings  by  hot  air.  The  air  is  heated  at  the 
furnace  and  moves  bodily  from  there  to  the  rooms  of  the  building. 

Physicists  are  in  the  habit  of  using  certain  units  in  which  to  ex- 
'  Paper  read  before  the  Hamilton  Association  C.  A.  S.  E. 


press  amount  of  heat.  One  of  these  units  is  the  amount  of  heat 
needed  to  raise  one  pound  of  water  through  one  degree  Fahren- 
heit. By  means  of  these  units  a  relation  between  heat  and  work 
can  be  expressed.  First  a  definition  of  work:  If  one  pound  of 
matter  be  raised  vertically  against  gravity  through  one  foot,  one 
foot-pound  of  work  is  said  to  be  done,  or  if  a  body  be  drawn 
through  one  foot  against  a  resistance  from  friction  of  one  pound, 
one  fool  pound  of  work  is  said  to  be  done.  It  is  found  from  care- 
ful experiments  that  one  of  the  above  heat  units  is  equivalent  to 
772  foot  pounds  of  work.  You  are  also  acquainted  with  the  unit 
used  in  expr  essing  rate  of  doing  work,  viz.,  the  horse  power. 
One  horse  power  is  equivalent  to  33,000  foot  pounds  of  work  per 
minute. 

Just  here  we  might  give  the  method  of  finding  the  horse  power 
of  an  engine  :  Find  the  area  of  the  piston  head  in  square  inches 
and  multiply  by  the  length  of  stroke  doubled  and  by  the  number  of 
revolutions  per  minute,  and  also  by  the  pressure  in  lbs.,  which 
product  divide  by  33,000,  and  the  answer  is  in  horse  power. 
Thus,  if  effective  pressure  of  steam  be  60  lbs.,  diameter  of  piston 
14  inches,  length  of  stroke  zyi  feet,  and  revolutions  70  per  minute, 
then  the  horse  power  of  engine  will  equal 

(14  X  14  X  .7854)  X  (2>^  X  2)  X  70  X  60 
33,000 

But  the  all  important  point  with  the  engineer  is  the  conversion 
of  heat  into  work.  Where  heat  is  applied  to  water  it  confers 
upon  the  steam  which  is  produced  the  power  of  doing  work,  such 
as  driving  the  piston  from  one  end  of  the  cylinder  to  the  other 
against  resistance.  For  example,  the  heat  energy  of  the  boiler 
in  the  engine  is  transferred  into  mechanical  motion.  The  steam 
is  admitted  to  the  cylinder,  and  by  means  of  its  expansive  force 
drives  the  piston  to  the  other  end,  then  by  a  special  movement  of 
slide  valves  caused  by  the  eccentrics,  the  steam  is  allowed  in  at 
the  other  end  of  cylinder  and  the  piston  moves  in  the  other  direc- 
tion, and  so  the  motion  is  maintained.  Work  is  done  by  the 
steam  during  its  admission  into  the  cylinder,  and  also  by  expan- 
sion after  its  admission. 

Steam  in  its  expansion  obeys  the  well  known  law  of  Boyle,  viz., 
that  if  the  temperature  be  kept  constant  the  volume  of  a  given 
body  of  gas  varies  inversely  as  pressure,  density  and  ehisiic 
force.  If  the  steam  be  allowed  to  enter  at  full  pressure  of  80  lb.-, 
for  say  one  fourth  the  stroke,  and  is  then  cut  off,  the  piston  will 
have  to  be  forced  to  the  other  end  by  the  steam  working  expan- 
sively. 

What  is  known  as  back  pressure  must  be  taken  into  consider.-i- 
tion  in  finding  the  work  done.  The  back  pressure  is  usually  fif- 
teen pounds  to  the  square  inch  in  a  non-condensing  engine,  so 
that  the  steam  in  cylinder  must  not  be  allowed  to  expand  so  far 
as  to  bring  its  pressure  down  to  that  amount.  The  relation  be- 
tween pressure  and  volume  in  a  given  body  of  gas  may  be  very 
easily  shown  to  the  eye  by  a  graphic  representation  by  taking 
horizontal  lines  to  represent  volumes  and  vertical  lengths  to 
represent  pressure,  but  it  seems  to  us  that  you  are  better 
acquainted  with  what  is  called  technically  the  "indicator  dia- 
gram "  than  we  are. 

Up  to  this  point  we  have  been  reasonably  sure  of  our  ground  ; 
it  appears  to  us  that  so  far  as  the  practical  working  of  a  steam 
engine  is  concerned,  we  have  more  reason  to  learn  from  you  than 
you  to  learn  from  us. 


GOOD  NEWS  FOR  MACHINE  WORKMEiSI. 

The  Royal  Electric  Company,  of  Montreal,  has  recently  closed 
several  extensive  contracts  for  large  electrical  machinery,  which 
will  keep  their  factory  occupied  night  and  day  for  more  than 
a  year,  and  necessitate  a  large  increase  in  the  number  of  their 
employees.  They  are  advertising  for  a  number  of  mechanics,  to 
whom  good  wages  will  be  paid. 

They  have  added  to  their  machinery  equipment  recently  some 
of  the  largest  tools  of  their  kind  in  Canada,  such  as  planers, 
boring  mills  and  drills,  and  need  men  experienced  on  such  tools. 
This  is  a  hopeful  evidence  of  improvement  in  Canadian  manufac- 
ture and  industry,  the  greatest  part  of  their  work  being  required 
for  water  povver  developments  and  railroad  purposes. — Evenint. 
News,  Nov.  2Sth,  1896. 


The  Kay  Electric  Co.,  of  Hamilton,  have  requested  that  the  2^ 
per  cent,  duty  on  soft  copper  wire  be  removed. 

Messrs;  James  Whitcomb,  of  Toledo,  and  James  .\.  Bailey,  of 
Detroit,  are  looking  aroutid  for  a  suitable  site  in  Canada  for  the 
establishment  of  cai  bon  works. 
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ELECTRIC  LIGHT  INSPECTION  STATISTICS. 

The  annual  report  of  the  Commissioner  of  Inland 
Revenue  for  the  Dominion,  for  the  fiscal  year  ending- 
June  30th,  1896,  contains  the  first  statistics  compiled 
relating  to  the  inspection  of  electric  light  meters  under 
the  provisions  of  the  Electric  Light  Inspection  Act, 
which  went  into  operation  in  June  of  last  year.  The 
report  states  that  offices  for  testing  purposes  have  been 
fitted  with  the  necessary  apparatus  at  Windsor,  London, 
Toronto,  Hamilton,  Belleville  and  Ottawa,  in  Ontario, 
at  Montreal,  Quebec  and  Sherbrooke,  in  Quebec,  and 
at  St.  John,  N.  B.,  and  Halifax,  N.  S.  A  set  of  Lord 
Kelvin's  absolute  standard  apparatus,  both  for  the 
measurement  of  current  and  potential,  is  being  placed 
in  position  in  the  standards  branch  at  Ottawa  by  Mr.  O. 
Higman,  electrical  engineer  of  the  department,  which, 
it  is  expected,  will  prove  of  great  value  to  electric  light- 
ing companies  as  a  convenient  means  of  standardizing 
their  measuring  instruments. 

The  total  revenue  during  the  year  from  registration 
and  inspection  of  meters  was  $8,681.25,  and  the  ex- 
penses of  the  department  $6,693.23,  a  large  portion  of 
the  latter  being  for  permanent  equipment. 

It  will  be  observed  by  the  accompanying  table  that 
3,705  meters  were  inspected,  of  which  number  only  no 
were  rejected,  while  four  were  verified  after  the  first 
rejection.  In  the  city  of  Ottawa  there  are  the  largest 
number  of  meters,  938,  while  Montreal  has  626,  Hamil- 
ton 537,  and  Toronto  345. 

Statement  Showing  the  Ni  mber  of  Electric  Light  Meters 
Verified,  Rejected  and  Verified  after  Rejection. 


From  whom  Collected. 


Districts. 

Number. 

Verified  as  coming 
within  the  error  toler- 
ated by  law. 

Rejected 

Verified  after  first 
rejection  as  coming 
within  the  error  tol  r- 
ated  by  law. 

Correct. 

Fast. 

125 
98 
158 
3  2 
3'9 
232 

99 
I 

71 
58 

Slow. 

Un- 
sound. 

Fast. 

Slow. 

Correct. 

Fast. 

Slow. 

Belleville  .  . . 
Hamilton . . . 
London  .... 
Ottawa  

233 
537 
3bi 
938 
345 
626 
216 
6 
166 
257 

56 
149 
118 
166 
4 

83 

20 
I 

35 
140 

52 
285 

85 
349 

22 

301 
87 
4 
78 
47 

5 

19 

33 

Toronto  .... 
Montreal . . . 

Sherbrooke  . 
St.  John.... 
Halifax  .... 

I 
4 

1 
I 

8 
2 

I 

2 

I 
3 

I 

8 

I 

Totals.. 

3.705 

772 

■■513 

1,310  j  32 

39 

35 

2 

2 

The  following  statement  shows  the  electric  light  com- 
panies registered  under  the  Act  during  the  year, 
together  with  the  number  of  lamps  operated.  Each 
arc  lamp  is  reckoned  as  equal  to  ten  incandescents  : 

Statement  Showing  the  Electric  Light  Companies  Regis- 
tered Under  the  Electric  Light  Inspection  Act 
During  the  Year  ended  30TH  June,  1896. 


Froat  whom  Collected. 


Trenton  Electric  Company  

R.  R.  Casement  &  Co.,  Madoc  

W.  H.  Pearson  &  Co.,  Belleville  

Corporation,  'I  own  of  Picton   

Stormv^nt  Electric  Light  and  Power  Company  . .  . 

Vankleek  Hill  Ekctric  Works  

Village  of  Alexandria  '  

Kingston  Light,  Heat  aiid  Power  Company   

Napanee  Water  and  Electric  Light  Company  .... 

Light,  Heat  and  Power  Company,  Lindsay  

Port  Hope  Electric  Light  and  Power  Company  . . 

liowmanville  Electric  Light  Company  

Peterborough  Light  and  Power  Company  ..... 

Corporation  of  Camj^bellford  

Lakefield  Electri':  Light  Company  

Fenelon  Falls  Electric  Light  Company  

Village  of  Colborne  Electric  Light   

Cobourg  IClectric  Light  and  Power  Company  .  . . 
W.  J.  &  H.  W.  Foulds,  Hectric  Light,  Hastings. 

W.  C.  Harrison,  Electric  Light,  Norwood  

Mil  brook  Electr  c  Light  Company   

Brockville  Electric  Lij^ht  and  Power  Company. .  . 
Morrisburg  Electric  Light  (A.  H.  Merkly)  


Number  of  Lamps. 


Arc. 


105 
33 


Incan- 
descent. 


103 


400 
300 

1,300 
500 
400 

2,000 

31 
4,000 
450 

3,000 
409 

270 
17 

600 

132 
119 
400 
1,600 
600 


Totals. 


633 


800 
510 

1,300 
500 
400 

3.050 
361 

5,000 
820 
460 

4,180 
629 
200 
320 
287 
990 

212 

369 
470 
1,940 
600 


Number  of  Lamps. 


Gananoque  Electric  Light  and  Water  Supply  Company. . . 

Kemptville  Electric  Light  Company  

Merrick\'ille  Electric  Company  

Prescott  Electric  Light  Company  

Ingersoll  Electric  Power  and  Light  Company  

Brantford  Electric  Street  Railway  Company  

Woodstock  Electric  Light,  Power  and  btreet  Railway  Co 

Brantford  h  lectric  and  Power  Company  

Gas  and  Water  Company,  Simcoe  

Paris  Electric  Light  Company  

Norwich  Electric  Light  

Port  Kowan  Electric  Light  Supply  

"Tilsonburg  Electric  Light  (F.  J.  Barkey)   

Port  Dover  Electric  Light  Syndicate  

Hamilton  Electric  Li'iht  Company  ■  

Dunnville  Electric  Light  Company  

Niagara  Falls  Electric  Light,  Heat  and  Power  Company 

Hagersville  Electric  Light  Company  

Welland  Electric  Light  Company  

St.  Catharines  Electric  I  ight  and  Power  Company  

Cayuga  Electric  Light  and  Power  Company  

Thorold  Electric  Light  Plant  (Jas.  McGill)  

J.  W.  VanDyke  Electric  Light  Plant,  Grimsby  

Corporation  of  the  Town  of  Niagara   

London  Electric  Light  Company  

Sarnia  Gas  and  Electric  Light  Company  

St.  Thomas  Gas  Co.,  supplying  Electric  Power  and  Light. . 
Fitzgerald  &  Sauermann  Electric  Light  Company,  Watford 

Freeman  N  Saylor,  Strathroy   

Petrolea  Electric  Light,  Heat  and  Power  Company  

Hamilton  &  Prout,  Forest  

W.  W.  Gordon,  Glencoe  

H.  C.  Baird  &  Son,  Parkhill  •.  

Aylmer  Electric  Light  Company   

Stratford  Gas  Company  

Clinton  Electric  Light  Company  

Cook  Brothers  Electric  Light  Company,  Hensall  

Corporation  of  the  Town  of  Mitchell  

Seaforth  Electric  Light,  Heat  and  Power  Company  

Palmerston  E  ect  ic  Light  Company  

Exeter  Electric  Light  Company   

Town  of  Goderich  

St.  Mary's  Electric  Light  Company  

Wingham  Electric  Light  Company  

Blyth  Electric  Light  Plant  (John  B.  Kelly)  

Brussels  Electric  Light  Co,npany  

People's  Electric  Company,  Windsor  

Hiram  Walker  &  Sons,  Walkerville  

W.  A.  Johnson  &  Co.,  Dresden  

Smith  &  Anderson,  Blenheim   

J.  &  W.  McMaster,  Ridgetown  

Wm.  Laing,  Essex  

Tilbury  Electric  Light  

Electric  Company,  Amherstburg  

Chatham  Gas  Company  

Wallaceburg  Electric  Light  Company  

Leamington  Electric  Light  Company  

Geo.  Munro,  Thamesville  

Ottawa  Electric  Company  

Albert  MacLaren,  Buckingham  

A.  W.  Wright  &  Co  ,  Renfrew  

Markay  &  Guest,  Renfrew  

Citizens'  Electric  Light  Company,  Smith's  Falls  

Smith's  Falls  Electric  Light  Company  

Carleton  Place  Electric  Company  

Almonte  Electi  ic  Light  Company  

Pembroke  Electric  Light  Company  

Arnprior  Electric  Light  and  Power  Company  

Perth  Electric  Light  Company  

Tay  Electric  Light  Company,  of  Perth  

Electric  Light  Company,  of  Eganville  

Star  Electric  Light  Company,  of  Eganville  

Guelph  Light  and  Power  Company. ...  

Gait  Gas  Light  Company  

Berlin  Gas  LLht  Company  

Waterloo  Electric  Company  

Howes  &  Leighton,  Harriston  

Jacub  Morley,  New  Hamburg  

John  Shearer,  Villages  of  Blair  and  Preston  

A.  Groves,  Keigus   

Corley  &  Collins,  Mount  Forest   ... 

James  Fenwick,  Preston  

lames  Kenwick,  Hespeler  

Incandescent  Light  Company,  of  Toronto  

Toronto  Electric  Light  Company  

Milton  Electric  L'ght  and  Power  Company  

Barrie  Electric  Light  Company  

Town  of  Orillia  

Penetanguishene  &  Midland  St.  Railr'd,  Light  &  Power  Co. 

Midland  Electric  Company  

Creemore  Electric  Light  Company  

Joseph  Knox,  Stayner  

Glenwilliams  Electric  Light  Company  

■VV.  J.  Fletcher,  Electric  Light  and  Power  Station,  Alliston 

Light,  Heat  and  Power  Company,  of  Newmarket  

Hutton  Electric  Light  Company,  Brampton  

Huntsville  Electric  Light  Company  

Nicholas  Egan,  Tottenham  

Mattawa  Electric  Light  and  Power  Company  

Town  of  Bracel^ridge  

John  Bourke,  Mattawa  

Robert  McGowan.  Oakville   

Lakefield  and  Whitby  Electric  Light  Company  

H.  A.  Train,  Burk's  Falls  

Port  Perry  Illuminating  Company  

Tagoma  Water  and  Light  Company   

Gravenhurst  Electric  and  Tradi'  g  Company   

Appleyard  Electric  Light  Company,  Grand  Valley   . 

Orangeville  Electric  Light  and  Power  Company  

Corporation  of  the  Village  of  Markham  

Robertson,  Rowland  &  Company,  Walkerton  

Owen  Sound  Electric  Illuminating  and  Man'fg.  Company 

Corporation  of  the  Town  of  Collingwocd   

Town  of  Kincardine   

Wiarton  Electric  Light  Company  

Ramage  Bros.  Electric  Light  Company,  Chesley  

Donald  Mclntyre  FZlectric  Light  Compa'  y.  Paisley  

Wm  Moore  &  .Sons,  Meaford   . . 

T.  &  J.  R.  Andrews,  Thornbury  

Southnmpton  Electric  Light  Company  

John  Bearman,  Chesley   ,  

Daniel  Knechiel,  Hanover  

Durham  Electric  Light  Company  

La  Corporation  de  la  Ville  do  Jolittte.  

Royal  Electric  Company  
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From  whom  Collected. 


Citizens'  Light  and  Power  Company  . .  

La  Compagnie  Electrique  St.  Jean  Baptiste  

La  Ville  <Ie  Maisonneuve  

Corporation  of  the  Town  of  Lachine  

Temple  Electric  Company  

f.  B.  Robert,  Beauharnois  

Valleyfield  Electric  Company  -■  

Electric  Light  Company  of  Terrebonne  

Magloire  Ouimet,  St.  Jerome  

Montmorency  Electric  Power  Company  

Sherbrooke  Gas  and  Water  Company  

Richmond  County  Electric  Company  

Stanstead  Electric  Light  Company  

Coatirook  Electric  Light  Company  

Parker  &  Howe,  Di.wiUe  

French  Bros.,  Sawyerville   

La  Compagnie  des  Pouvoirs  Hydrauliqnes  de  St.  Hyacinthe 
La  Compagnie  pour  I'Eclairage  au  Gaz  de  St.  Hyacinthe  . . 

Granby  Electric  Light  Company  

Caileton  Electric  Light  Company  

St.  John  Railway  Company  

Fredericton  Gas  Light  Company  

Woodstock  Electric  Light  Company   

Sackville  Electric  Light  and  Telephone  Company  

Small  &  Fisher  Company,  Woodstock  

St.  Stephen  Electric  Light  Company  

City  of  Moncton  Light  and  Water  Department. .  

Prince  Edward  Island  Electric  Company  ."  

Full  Electric  Light  Company,  Charlottetown  

Halifax  Gas  Light  Company   

Halifax  Illumin-.ting  and  Power  Company  

Dartmouth  Gas,  Electric  Light,  Heating  and  Power  Co. . . 

Windsor  Electric  Light  and  Power  Company  

"  Chambers'"  Electric  Light  Company  

Kentville  Electric  Light  and  Power  Company  

Acadia  Edison  Electric  Company,  Wolfville  

Edison  Electric  Light  and  Power  Company,  Springhill  .... 

Lunenburg  Gas  Company  

Bi  idgewater  Electric  Light  and  Water  Power  Company  . . . 

Canada  Electric  Light  Company,  Amherst  

North  Sydney  E'ectric  Company  

Sydney  Gas  and  Electric  Light  Company  

New  Glasgow  Electric  Company    

Digby  Electric  Light  Pla-  t  

Bridgetown  Electric  Light  Plant  

Annapolis  Electric  Light  Company  

Citizens'  Telephone  and  Electric  Company,  Rat  Portage. . . 
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1,760 
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2,  ibo 
300 
200 
450 
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SPARKS. 

The  town  of  Paris,  Ont.,  is  said  to  be  considering  the  purchase 
of  an  electric  plant. 

An  effort  is  being'  made  to  secure  the  installation  of  an  electric 
lighting  plant  at  Embro,  Ont. 

It  is  announced  that  another  electric  lighting  company  is  likely 
to  be  started  at  St.  John,  N.  B. 

The  electric  light  plant  of  the  Hull  Electric  Company  at  Mull, 
Que.,  has  been  put  in  operation. 

John  Norwood,  of  Alvinston,  Ont.,  has  secured  the  contract  for 
lighting  that  town  by  electricity. 

It  is  rumored  that  an  Ottawa  firm  propose  putting  in  an  opposi- 
tion electric  plant  at  Arnprior,  Onl. 

Mr.  Tache  is  making  arrangements  to  install  an  electric  light 
plant  for  street  lighting  at  Huntingdon,  Que. 

A  dividend  of  12  per  cent,  per  annum  has  been  declared  by  the 
Nelson  Electric  Light  Company,  of  Nelson,  B.  C.  > 

The  conduits  laid  in  the  streets  of  Montreal  by  the  Lachine 
Rapids  Hydraulic  &  Land  Company  cover  a  distance  of  80  miles. 

A  small  addition  is  now  being  erected  to  the  power  house  of 
the  Hamilton  Electric  Light  &  Power  Company  at  Hamilton, 
Ont. 

The  new  electric  light  plant  at  St.  Marys,  Ont.,  will  shortly  be 
put  in  operation,  the  erection  of  the  power  house  being  nearly 
completed. 

An  electric  light  plant  will  be  established  at  Shawville,  Que.,  a 
company  having  been  given  twenty  years'  exemption  from 
taxation. 

In  the  city  of  Halifax,  N.  S.,  an  agitation  has  been  commenced 
towards  having  all  electric  light  and  telephone  wires  placed 
underground. 

M.  F.  Beach  &  Company  have  been  granted  permission  by  the 
village  council  of  Winchester,  Ont.,  to  erect  poles  for  electric 
street  lighting. 

The  Cocoa  Matting  Co.,  of  Cobourg,  Ont.,  have  installed  an 
isolated  plant  in  their  factor)'.  The  Canadian  General  Electric 
Co.  secured  the  contract. 

The  new  plant  of  the  ^ssex  Ele^ic  Light  Company  was 
recently  put  in  successful  operation  at  Sussex,  N..B.  Over  400 
lights  have  already  been  tak^n. 

A  despatch  from  New  York  states  that  the  Commercial  Cable 
Company  have  secured  control  of  the  Postal  Telegraph  Company, 


and  propose  amalgamating  it  with  tluMr  own  system,  issuing 
$20,000,000  of  debenture  stocks. 

Mr.  Graliam  has  made  application  to  the  village  council  of 
Norwich,  Ont.,  for  permission  to  erect  poles  and  install  a  plant 
for  incandescent  and  arc  lighting. 

The  Toronto  Electric  Motor  Company  have  requested  that  the 
present  duty  ot  30  per  cent,  on  magnet  wire  entering  Canada 
from  the  United  States  be  removed. 

At  the  municipal  elections  in  January  a  by-law  will  be  voted  on 
by  the  ratepayers  of  Bridgeburg,  Ont.,  granting  .in  electric  ligtil 
franchise  for  fifteen  years  to  D.  A.  Coste. 

The  town  council  of  Magog,  Que.,  have  in  view  the  purchase 
of  a  dam  on  the  property  of  the  B.  \.  Land  Company  in  order  to 
secure  power  for  electric  lighting  purposes. 

The  municipality  of  St.  Louis  du  Mile  End,  Que,  have  awarded 
the  contract  to  the  Citizens'  Light  and  Power  Co.,  for  ligliting  the 
streets  for  the  next  ihirteeti  yeaVs,  also  for  residential  lighting. 

Horseless  carriages  aie  to  be  inanufacl ured  In  Montreal,  a 
company  with  a  capital  of  $140,000  having  been  organized  for 
that  purpose.  It  will  be  known  as  the  Molo-Cycle  Company  of 
Canada,  Limited. 

The  Minden  &  Northwestern  Railway  Co:npany,  which  pro- 
poses constructing  a  railway  from  Irond.ile  Junction  to  a  point  on 
the  Georgian  Bay  district,  ask  for  authority  to  use  either  steam 
or  electricity  as  the  moMve  power. 

The  British  Columbia  Electric  Company,  with  head  office  at 
Tacoma,  Washington,  and  a  capital  ^ lock  of  $10,000,  h.as  been 
registered  to  do  business  in  British  Cohinibia.  Its  purpose  is  to 
equip  fire  and  burglar  alarm  systems. 

With  a  v\&^  to  increasing  the  steam  capacity  of  the  locomo- 
tives, the  Grand  Trunk  Railway  are  enlarging  the  boilers  of 
some  of  their  passenger  locomotives  by  the  addition  of  a  square 
top  over  the  boiler  next  to  the  cab  engine. 

A  test  of  horseless  vehicles  was  recently  made  at  London, 
England,  in  which  fifty-four  vehicles  were  entered,  including 
several  German  inventions,  the  two  Duryea  carriages  from  the 
United  States,  and  a  large  number  of  English  manufacture. 

Bothwell  &  Irving,  solicitors,  of  Victoria,  B.  C,  are  asking  for 
an  extension  of  time  for  the  commencement  of  the  works  contem- 
plated by  the  Kootenay  Power  Company's  Construction  .Act. 
One  of  the  objects  of  this  company  is  the  production  of  electricity. 

At  a  meeting  of  the  Standard  Light  &  Power  Company,  Limited, 
held  in  Montreal  on  the  27th  ultimo,  Mr.  W.  McLea  Walbank 
w.is  elected  president  and  Mr.  Jeffrey  H.  Burland  vice-president. 
A  retiring  director  was  replaced  by  the  election  of  Mr.  W.  S. 
Evans. 

The  city  council  of  Winnipeg  liave  now  under  consideration  the 
question  of  purchasing  an  electric  light  plant  to  be  controlled  by 
the  city.  The  scheme  has  been  sanctioned  by  the  council,  and 
.the  ratepayers  will  be  requested  to  authorize  the  expenditure  of 
$75,000  for  the  purpose. 

At  a  recent  meeting  of  the  shareholders  of  the  Parry  Sotmd 
Electric  Light  Company,  of  Parry  Sound,  Ont.,  the  chief  business 
was  the  adoption  of  the  auditor's  report  and  the  disposition  of  the 
surplus  earning  over  cost  of  operation.  The  statement  presented 
was  considered  satisfactory. 

A  despatch  from  St.  Paul,  Minn.,  states  that  a  small  rotary 
engine  of  novel  design  has  been  invented  bv  Grant  Brambel,  of 
Sleepy  Eye,  Minn.,  for  the  patent  of  which  Mr.  H.  F.  .Allen,  of 
London,  is  said  to  have  offered  $1,600,000.  The  engine  does 
away  entirely  with  the  crank  motion  of  the  steam  engine,  and  uses 
its  own  plunger  for  a  cut-off.  It  is  steam  tight  and  requires  no 
ring  packing.  ^  '~ 

Letters  patent  have  been  issued  incorporating  the  St.  Jerome 
Power  and  Electric  Light  Company,  of  St.  Jerome,  Que.  The 
capital  stock  is  $30,000,  and  the  objects  are  to  purchase  the 
electric  light  plant  now  in  operation  at  that  town  and  to  develop 
electric  and  water  power  for  commercial  purposes.  Among  the 
incorporators  are  C.  L.  Higgins  and  J.  J.  Westgate,  of  Montreal, 
and  James  Pearson,  barrister,  of  Toronto. 

As  the  result  of  a  disagreement  between  the  town  authorities 
and  .the  electric  light  company  of  W.elland,  Onl.,  the  lights  were 
recently  shut  off.  Some  time  ago  the  council  passed  a  resolution 
compelling  the  electric  light  company  to  raise  the  street  lights  at 
their  own  expense,  which  the  manager  of  the  company  refused  to 
do,  and  it  is  probable  that  tenders  for  a  franchise  for  electric 
treet  lighting  will  be  asked  for  in  consequence. 
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GUELPH  STREET  RAILWAY. 

On  the  17th  of  May,  1895,  the  first  spike  was  driven 
on  the  above  railway,  by  the  president's  amiable  wife, 
in  front  of  their  residence,  and  four  months  later  five 
miles  of  the  road  were  in  operation.  Early  this  year 
another  mile  was  completed,  forming  a  belt  line  on 
which  is  located  the  baseball  grounds. 

It  is  claimed — and  justly  too — that  it  is  the  smoothest 
road  in  Canada.  The  rails  on  the  new  part  are  65  lbs., 
.while  on  the  other  part  they  are  56  lbs.  It  is  a  single 
track,  with  suspended  trolley  wires  in  the  crowded  parts 
of  the  city,  while  the  rigid  bracket  is  used  in  the  less 
crowded  streets. 

A  twenty  minute  service  is  provided  on  all  the  lines, 
and  connections  are  made  to  and  from  all  trains. 
There  are  three  lines  and  a  belt  line,  each  starting  from 


of  the  power  house.  This  saves  the  cost  and  operation 
of  pumps.  A  large  C.  G.  E.  generator  generates  the 
electric  current  for  the  operation  of  the  cars.  The 
power  house  is  sufficiently  large  to  Operate  a  twelve 
mile  road. 

The  car  barn  is  the  same  size  as  the  power  house  and 
is  similarly  built  ;  it  has  accommodation  for  about 
twelve  cars. 

The  company  is  composed  of  the  Sleeman  family. 
Mr.  Geo.  Sleeman,  sr.,  is  the  president,  and  Mr.  E. 
Sleeman  secretary  and  superintendent.  The  other 
offices  are  held  by  other  members  of  the  family. 

The  company  own  a  pretty  park  near  Waterloo  ave., 
which  they  are  laying  out  for  the  benefit  of  their 
patrons.  It  is  probable  that  in  the  near  future  the  road 
may  be  extended  south  west  to  Hespeler,  in  which  event 


GuELPH  Street  Railway. 


the  C.  P.  R.  depot.  One  runs  to  the  dairy  building 
beyond  the  Ontario  Agricultural  College,  climbing  a 
steep  hill  on  the  way,  and  another  runs  down  Waterloo 
ave.,  to  the  city  limits  in  the  south  west,  terminating  at 
the  Silver  Creek  Brewery.  Both  these  lines  run  through 
the  market  place.  The  other  line  goes  up  Wyndham 
street — the  main  street — through  St.  George's  Square, 
up  Woolwich  street  to  Elora  Rd.,  and  thence  to  the 
north  west  city  limits.  The  belt  line  connects  with  the 
Waterloo  ave.  line  at  Edinburgh  Rd.,  and  with  the 
Woolwick  line  at  Suffolk  street.  On  this  line  is  the 
baseball  grounds  and  the  Collegiate  Institute. 

The  rolling  stock  consists  of  five  motor  cars  and  a 
trailer,  built  by  the  Canadian  General  P^lectric  Co.* 
They  are  neatly  furnished  and  upholstered. 

The  power  house  on  Waterloo  ave.  is  100x40  feet 
in  dimensions,  with  a  ceiling  20  feet  high,  which  is 
sheeted  with  Georgia  pine.  The  two  100  h.p.  Goldie 
&  McCulloch  boilers  generate  steam  for  a  150  h.p. 
cross  compound  Wheelock  engine.  There  is  space  for 
another  boiler  and  engine  of  the  same  power.  In  the 
basement  is  a  large  Northey  condenser. 

Water  is  supplied  to  the  boiler  by  gravitation,  there 
being  a  creek  near  by  which  is  dammed  100  yards  back 


connection  will  be  made  with  the  large  manufacturing 
town  of  Gait. 


Application  will  be  made  to  Parliament  for  the  incorporation  of 
a  company  to  build  an  electric  railway  from  Wabigoon,  Ont.,  on 
the  C.  P.  R.,  through  the  Manitou  country  to  Rainy  River,  and 
touching-  nearly  all  the  chief  mining  camps.  Mr.  E.  A.  C.  Pew, 
of  Toronto,  is  said  to  be  one  of  the  promoters. 

Mr.  Black,  manager  of  the  street  railway  at  Niagara  Falls, 
Ont.,  returned  from  New  York  a  fortnight  ago,  where  he  inter- 
viewed the  shareholders  of  the  company  with  the  object  of  con- 
verting the  road  to  an  electrical  system.  Nothing,  however,  can 
be  done  until  next  spring,  and  in  the  meantime  present  circum- 
stances will  have  to  alter  considerably  to  secure  the  carrying  out 
of  the  scheme,  as  the  attitude  of  the  council  is  said  to  be  unfavor- 
able thereto. 

The  Judicial  Committee  of  the  Privj'  Council  has  allowed  an  ap- 
peal, with  costs,  to  the  Edison  Electi  ic  Company  against  the 
Westminster  and  Vancouver  Tramway  Companies,  the  Bank  of 
British  Columbia,  and  others.  The  Edison  Company  appealed 
against  the  decision  of  the  Supreme  Court  of  British  Columbia 
granting  a  judgment  in  favor  of  the  Bank  of  British  Columbia 
ag.iinst  the  tramway  companies,  to  the  prejudice  of  the  Edison 
ComiJanj',  who  are  the  creditors  of  the  tramwaj-s.  The  decision 
of  the  Judicial  Committee  of  the  Privy  Council  declares  the  judg- 
ment of  the  .Supreme  Court  of  Bi'itish  Columbia  againsi  the  tram- 
ways to  be  null. 
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SPARKS. 

The  Canadian  General  Electric  Co.  are  installing  an  isolated 
plant  at  Thetford  Mines,  P.  Q. 

The  Canadian  General  Electric  Co.  have  installed  an  isolated 
incandescent  plant  at  Kearney,  Ont. 

There  is  talk  of  building  an  electric  railway  from  Hurdman's 
Bridge  to  Morrisburg,  Ont.,  via  Metcalfe. 

The  Nova  Scolia  Steel  Co.,  New  Glasgow,  have  placed  an 
order  for  an  isolated  incandescent  plant  with  the  Canadian  Genera' 
Electric  Co. 

The  Metropolitan  Street  Railway  Company,  of  Toronto,  will  in- 
crease their  capital  stock  to  $500,000  by  the  issue  of  5,000  new 
shares  of  $100  each. 

It  is  learned  that  the  recently  organized  Peterborough  Electric 
Power  Co.  have  entered  into  a  contract  to  supply  200  h.  p.  to  the 
Canadian  General  Electric  Company's  works. 

During  the  six  months  ending  October  31  the  Hamilton,  Grimsby 
and  Beamsville  Railway  carried  147,000  passengers,  545,000 
pounds  of  fruit,  and  considerable  other  freight. 

According  to  the  report  of  the  Canadian  consul,  concessionary 
powers  have  been  granted  to  build  100  miles  of  electric  tramway 
at  Johannesburg,  South  Africa,  with  a  capital  of  ;^;2,ooo,ooo. 

The  Toronto  Street  Railway  Company  are  building  a  passenger 
car  for  the  Hamilton  and  Dundas  Railway.  It  will  be  a  handsome 
car  of  cherry  wood,  60  feet  in  length,  and  superior  in  design  and 
finish  to  anything  the  company  have  yet  turned  out. 

D.  Knechtel,  of  Hanover,  has  extended  his  monocyclic  circuit 
to  Neustadt,  a  distance  of  six  miles,  and  to  Caresruhe,  a  distance 
of  miles  from  his  generating  station,  and  is  now  supplying  a 
regular  lighting  service  to  both  of  these  towns,  as  well  as  to  Han- 
over. 

It  is  probable  that  the  construction  of  an  electric  railway  from 
Brantford  to  Gait  by  way  of  Paris  will  be  carried  out  at  an  early 
date.  A  charter  for  this  road  was  granted  about  two  years  ago, 
some  of  the  promoters  being  Mayor  Elliott,  H.  McKay  Wilson  and 
Dr.  Secord,  of  Brantford,  and  Henry  Stroud,  of  Paris. 

Wm.  Shearer,  of  Blair,  Ont.,  recently  had  a  narrow  escape  from 
death.  He  was  engaged  oiling  the  machinery  in  the  powerhouse 
when  the  spout  of  the  oil  can  came  in  contact  with  one  of  the  bear- 
ings, directing  the  current  to  his  left  hand.  Fortunately,  his  other 
hand  being  free,  the  circuit  was  broken,  but  his  hand  was  badly 
burned. 

An  order-in-council  has  been  issued  incorporating  the  Hamilton, 
Chedoke  and  Ancaster  Electric  Railway  Company,  with  a  capital 
stock  of  $100,000,  divided  into  10,000  shares  of  $10  each.  The 
names  of  incorporators  are  Edward  Henderson,  Ancaster  ;  Harry 
Maxey,  F.  G.  Beckett  and  Frederick  Snider,  of  Hamilton,  and 
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Henry  Beckett,  of  the  township  of  Barton.  The  promoters  ex- 
pect to  commence  operations  in  the  early  spring. 

The  Fraserville  Company,  Limited,  of  Fraserville,  Que.,  which 
is  seeking  incorporation,  will  engage  in  the  manufacture  of  pulp 
and  the  manufacture,  sale  and  distribution  of  electrical  machinery, 
electric  power,  etc.  The  capital  stock  is  $50,000,  and  among  the 
promoters  are  Geo.  White-Fraser,  of  Toronto,  and  David  Cooke, 
of  Fraserville. 

The  Montreal  Street  Railway  Company  have  decided  to  grant 
bonuses  to  their  employees  who  have  been  in  the  service  of  the 
company  for  five  years  and  upwards,  as  follows  :  Men  in  the  ser- 
vice five  years,  $10  a  year  ;  ten  years,  $20;  fifteen  years,  $30; 
twenty  years  and  upwards,  $40.  A  fortnight  ago  the  bonuses  for 
this  year  were  paid  to  the  men. 

The  Hamilton  Radial  Electric  Railway  Co.  have  added  to  the 
winter  equipment  of  their  road  a  Ruggles  rotary  snow  plow,  which 
will  be  operated  with  four  G.  E.  1,200  motors  supplied  by  the 
Canadian  General  Electric  Co.  This  will  be  the  first  instance  in 
Canada  of  the  use  of  the  electric  rotary,  and  the  powerful  equip- 
ment provided  should  be  an  absolute  guarantee  against  any  in- 
terruption of  the  company's  service  even  during  the  severest  snow 
fall. 

C.  C.  Udell,  of  Los  Angeles,  Ont.,  met  death  from  an  electric 
shock  which  he  received  while  using  a  telephone.  Udell  was  a 
conductor  on  the  street  railway,  and  was  in  the  act  of  telephoning 
to  the  car  house  when  he  was  thrown  to  the  ground  in  an  un- 
conscious condition,  1,500  volts  of  electricity  having  passed  through 
his  body  from  an  electric  light  wire  which  had  become  crossed 
with  the  private  telephone  line  of  the  railroad  company. 

The  O'Keefe  Brewing  Co.  are  installing  a  500  light  isolated 
generating  plant,  and  the  contract  has  been  awarded  to  the 
Goldie  &  McCulloch  Co.  for  an  "  Ideal  "  engine,  and  to  the  Cana- 
dian General  Electric  Co.  for  a  40  k.w.  direct  connected  generator 
of  their  slow-speed  multipolar  type.  The  surplus  capacity  of  the 
generator  will  be  utilized  to  furnish  current,  from  which  will  be 
operated  motors  installed  at  various  points  throughout  the  build- 
ings, in  place  of  the  small  steam  engines  at  present  in  use. 


FINDS  IT  INTERESTING. 

Mr.  a.  W.  McMaugh,  St.  Catharines,  in  remitting  his  subscrip- 
tion for  the  Electrical  News,  writes  :  "  It  is  a  very  interesting 
monthly,  and  am  pleased  with  some  of  the  able  articles  appearing 
from  time  to  time  in  its  columns." 


CAN'T  DO  WITHOUT  IT. 

Mr.  N.  Smith,  engineer,  in  charge  of  the  Alexandria,  Ont., 
waterworks,  in  remitting  his  subscription,  writes:  "I  find  your 
News  so  interesting  that  I  can't  do  without  it." 
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The  Ontario  Electric  8c  Engineering  Co. 
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ELECTRICAL  REPAIRS! 
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APPARATUS 

^jtjt^^  for  Isolated  Plants 


SEConsriD  Hz^isro  ivi^oiiiisrEii-x-  boxjg-ht  .a-istid  solid 


/HiGa  Boiler  Coverings 

All  Steam  Users  should  see  the  NEW  MICA  BOILER  and  PIPE 
COVERING.  It  is  FLEXIBLE,  DURABLE  and  a  MAGNIFI- 
CENT NON-CONDUCTOR  OF  HEAT. 

Tested  by  Mechanical  ENperts  of  the  Canadian  Pacific  Ry.  Co  , 
Grand  Trunk  Ry.  Co.,  Michigan  Central  Ry.  Co., 
Boiler  In.spection  and  Insurance  Co.,  and  proved  to  be  the 
BEST  OF  ALL  WON-CONDUCTORS. 

Full  Particulars,  Reports  of  Trials,  Prices,  Testimonials,  &c.,  from 

THE  MICA  BOILER  COVERING  CO.,  Limited 

MONTREAL    -   WINNIPEG     -    9  Jordan  St.,  TORONTO,  ONTARIO 
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In  the  United  States  Circuit  Court  Judge  Showalter  issued  an 
order  recently  of  importance  to  the  telephone  industry,  which 
practically  puts  an  end  to  the  alleged  right  of  exclusive  manufac- 
ture held  by  the  Western  Electric  Company.  The  order  made  in 
the  case  is  to  the  effect  that  the  Western  telephone  switch  patent 
expired  July  30,  1895,  by  virtue  of  its  having  been  taken  out  in 
Canada  by  the  inventor  June  30,  1890.  The  discovery  that  a 
Canadian  patent  had  been  issued  on  the  invention  was  made  only 
recently  by  the  Western  Telephone  Construction  Company,  which 
concern  was  the  principal  defendant  in  the  suit  brought  by  the 
Bell  and  Western  Electric  combination.  The  court  has  had  the 
case  in  which  the  Western  Electric  Company  charged  infring- 
ment  under  advisement  since  last  summer,  and,  in  the  meantime, 
the  Western  Telephone  Construction  Company  discovered  this 
new  evidence.  Aside  from  ordering  the  admission  of  this  testi- 
mony Judge  Showalter  could  do  nothing  further  until  he  renders 
his  decision.    Under  the  decision  in  the  Bates  refrigerator  case. 


the  discovery  of  the  Canadian  patent  shortens  the  time  of  the 
Watson  concession  five  years,  it  having  been  ruled  that  a  patent 
taken  out  in  a  foreign  country  acts  against  a  later  patent  issued  in 
other  countries. 

The  Montmorency  Electric  Power  Co.,  ot  Montmorency  Falls, 
have  placed  an  order  with  the  Royal  Electric  Co.,  of  Montreal, 
for  two  600  k.w.  "  S.  K.  C."  two  phase  alternating  current  gener- 
ators and  switchboards  complete.  One  of  these  generators  is  to 
be  placed  at  the  Montmorency  Falls,  where  it  will  be  driven  by  a 
water  power,  and  the  current  carried  9  miles  into  the  city  of  Que- 
bec to  the  sub-station  of  the  Montmorency  Electric  and  Power 
Co.,  where  the  second  600  k.w.  alternating  current  generator  will 
be  located.  The  generator  at  the  Falls  will  deliver  5,000  volts  di- 
rect to  the  line,  and  the  generator  in  the  sub-station  will  be  used 
as  a  synchronous  motor  and  receive  the  current  at  5,000  volts  di- 
rect into  the  machine,  so  that  no  step-up  or  step-down  transform- 
ers or  any  intermediate  apparatus  is  required.  The  synchronous 
motor  is  to  be  direct-connected  to  a  direct  current  railway  gener- 
ator, which  is  to  furnish  power  to  the  new  Quebec  Street  Railway, 
which  will  be  built  early  the  coming  year. 


ROBIN,  SADLER  &  HAWORTH 

Manufacturers  of 

OAK-TANNED  LEATHER  BELTING 

MONTREf\L  f\ND  TORONTO 

Orders  addressed  either  to  our  Toronto  or  Montreal  Factory  will  have  prompt  care. 
Goods  will  be  forwarded  same  day  as  order  is  received. 


FOR  SALE 


One  50-Light  4  Ampere  (Ball)  Are 
Dynamo,  with  Station  Apparatus  and 
46  Lamps;  also  one  25-Light  8  Am- 
pere (Reliance)  Dynamo,  all  in  good 
order. 

The  above  will  be  sold  at  a  bargain. 
For  particulars  apply  to 

H.  S.  CANE, 

Newmarket,  Ont. 


JENDERS  WANTED 


■ 


A  V'eekly  Journal  of  advance  informa- 
tion and  public  works. 

The  recognized  medium   for  advertise- 
ments for  'Tenders.' 
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;  CANADIAN  CONTRACT  RECORD^ 

TORONTO.  E 


"Little  Giant"  Electrical  Turbine 


Specially  Adapted  for  Electric  Work. 

Highest  efficiency  at  partial  gate  opening. 
Steadiness  of  motion.    Easily  operated. 
Sensitive  to  the  action  of  a  governor. 
No  end  thrust  on  wheel  shaft. 


Descriptive  Circular  Sent  on  ApDlication 


Estimates  furnished  for  complete  power  plants. 
Machine  dressed  gearing  a  specialty. 


 ^^^^0^^^^^^^^  


J.  G.  WILSON  &  GO. 


GLENORA,  ONT. 


253  Little  Giants  sold  to  the  Canadian  Government. 
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CANADIAN  GENERAL  ELECTRIC  CO 


(LIMITED) 

Authorized  Capital,  $2,000,000.00 
Paid  up  Capital,  $1,200,000.00 


HEAD  OFFICE  : 

65  FRONT  STREET  WEST,    -    -     TORONTO,  ONT. 


BRANCH    OFFICES   AND  WARE-ROOMS 


1802  Notre  Dame  St. 
138  HoHis  Street 


MONTREAL. 
HALIFAX. 


lin  Street 
Granville  Street 


WINNIPEG. 
VANCOUVER. 


ELECTRIC  LOCOMOTIVE— AYLMER  BRANCH  CANADIAN  PACIFIC  RAILWAY. 


Standard  Electrical  Apparatus 


RAILWAY 
LIGHTING 


POWER 
MINING 


Electrical  Supplies  of  All  Descriptions  Carried  in  Stock  at  our 
•  Different  Warerooms 


mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresponding  with  Advertisers 


vi. 


CflNi^DIflr^    ELiECTI^ICflli  NEWS 


December,  1896 


SPARKS. 

The  Montreal  Cotton  Co.  have  placed  an 
order  for  additional  induction  motors  for 
their  Valleyfield  plant  with  the  Canadian 
General  Electric  Co. 

The  Toronto  Electric  Light  Co.  will 
shortly  be  ready  to  start  up  the  new  vertical 
engine  driving  the  450  k.  w.  Canadian 
General  generator  in  their  new  power 
house. 

The  City  Council  of  Chatham,  Ont.,  will 
shortly  consider  the  question  of  submitting 
a  by-law  to  the  ratepayers  providing  for 
the  purchase  of  an  electric  lighting 
plant. 

The  Amherstburg  Electric  Light  and 
Power  Co.  have  increased  their  plant  by 
adding  a  1,000  light  single  phase  alternator 
of  the  Canadian  General  Electric  Co.'s 
standard  type. 

The  corporation  of  the  city  of  Guelph  has 
given  notice  of  its  intention  to  submit  a  by- 
law to  the  ratepayers  to  authorize  the  pur- 
chase of  an  electric  lighting  plant  to  be 
operated  by  the  city. 

Canadian  patents  Nos.  53,456,  53,457' 
53.458.  53.550.  53,551  and  53,552.  covering 
improvements  on  telephone  switchboards, 
signalling  apparatus,  etc.,  have  been 
granted  to  the  Bell  Telephone  Co.  of  Cana- 
da. 

The  Keewatin  Power  Company,  of  which 
Mr.  John  Mathers,  of  Ottawa,  is  manager, 
propose  to  utilize  the  water  power  obtained 
from  its  dam  at  Keewatin  by  transmitting 
electric  energy  of  5,000  horse  power  to 
Winnipeg.  The  distance  between  the  two 
points  is  120  miles. 

A  Russian  electrician  is  said  to  have  per- 
fected a  telephone  which  practically  disre- 
gards distance.  At  a  recent  test  between 
Moscow  and  Rostoff,  a  distance  of  890 
miles,  talking,  singing  and  instrumental 
music  at  one  end  of  the  line  were  distinctly 
heard  by  listeners  at  the  other.  An  experi- 
ment is  to  be  made  by  land  wires  and  At- 
lantic cable  in  talking  between  London  and 
New  York. 

A  plant  for  the  manufacture  of  acetylene 
gas  was  recertly  put  in  operation  at  Ni- 
agara Falls,  N.  Y.,  by  the  Acetylene  Heat, 
Light  and  Power  Company.  In  the  process 
of  manufacture  75  lbs.  of  pure  lime  and  100 
lbs.  of  pure  coke  are  mixed  together  and 
put  through  a  crusher,  then  through  the 
rolling  mill,  the  coke  passing  through  what 
is  termed  a  50  mesh  sieve.  After  being 
thoroughly  crushed  the  mixture  is  dumped 
into  a  porcelain  iron  mixer  with  round 
pebbles  in  it,  where  the  compound  is  shaken 
and  mixed.  It  is  then  carried  to  the 
furnaces,  where  it  is  dumped  into  the  cru- 
cibles on  the  furnace,  of  which  there  are 
four,  each  holding  800  pounds  of  the  mix- 
ture. The  crucibles  are  clamped  by  jaws, 
which  are  worked  by  wedges  drawn  in  and 
out  by  endless  screws.  In  each  crucible  is 
placed  a  few  inches  of  ground  coke,  and 
then  the  carbon  is  let  down  on  top  of  the 
mass,  thus  completing  the  connection  ;  in 
short,  circuiting  the  transformer.  The  car- 
bon is  afterwards  gradually  drawn  up,  all 
the  whi'e  the  mixture  is  being  dumped  in 
on  each  side.  The  chemical  combination 
mmediately  begins  to  take  place,  and 
changes  the  coke  and  lime  into  calcium 
carbide.  From  two  to  two  and  one  quarter 
tons  of  the  mixture  makes  one  ton  of  car- 
bide. 


ROBERT  A.  ROSS,  E.  E  ,  (M.  E.  Grad.  S.  P.  S.; 
E.  E.  Degree  Toronto  University;  Member 
A.I.E.E.)  Laie  Chief  Electrical  Engineer  Royal 
Electric  o.,  Montreal;  Works  Engineer  Canadian 
General  Electric  Co.,  and  previously  with  Engine 
Companies. 

ELEGTRIGIll  AND  HECHflNICIlL  ENGINEER 

Specifications,  Plans,  Supervision,  Valuation  and 
Advice  cn  Steam  and  Electric  Plants  Spe.  ial  Ma- 
chinery Designed.  Room  15,  Hamilton  Chambers, 
17  St.  John  si..  Montreal. 


FINE 

BAKK.OFFICI 
COURTHOUSE  & 
gRUGSTOREFrrriNGS 


THE  DAKE  ENGINE 


For  Running  Dynamos  in 

Small  Isolated  Plants 

STEADY  AND  EVEN  MOTION 

ALSO  FOR 

flTTHCHHEN!  DIRECT  TO  FUNS,  BLOWERS,  CENTRIFUGIll 
POMPS,  STOKERS,  STEERING  GEAR,  ETC. 


CORRESPONDENCE  SOLICITED. 

PHELPS  MACHINE  GO. 

EASTMAN,  P.  Q. 


John.L.Blaikie  Esa 
Pres. 


EW.Rathbun  Esu. 
Vice. Pres. 


CONSULTING  ENGINEERS 

G.C.ROBB  ChiefEngineer   ,,        ^  ^^^^ mt- /-v 

A.FRASER  Sec.Tres.      Head  Office  TORONTO 


IQ    DflRTARI  I"  outer  casing  and  requires  no  brickwork. 

10   run  I  HDLu      Leaves  our  shop  mounted  on  skids  ready  for  use. 

QAWro    CIICI   Some  tests  show  a  saving  of  30  per  cent,  over  a  common 

OHVtO    rULL      brickset  boiler.   We  guarantee  at  least  10  per  cent. 


RoDt)  EnQineGrino  60.,  Lid  ■  flnitoi,  N.  S. 

WM.  McKAY,  Seaforth,  Ont.,  Travelling  Agent. 
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REE  SAMPLE  COPY  ilu!,r 
An  Elementary  Journal  for  Students 


Of  IVIechanics,  Electricity,  Archi- 
tecture, Mining,  Plumbing,  Heat- 
ing and  Ventilation,  Steam  Engi- 
neering and  Mechanical  and 
Architectural  Drawing. 

Address  Box  1004. 


HOME  STUDY, 


8CRANT0N  PA. 


P       1*  ^  1^       ^   PROCURED  ON 
ELErTRICAL  IWENTIONS 

-  RIDOUT  &  MAYBEE,  '°^Xhonel5°8r'° 

A  pamphlet  on  patents  sent  free. 

"  RiDOUT  on  Patents,"  price  $3.50,  $4.00. 


W.  HEATHCOTE 

A.  M.  CAN.  SOC.  C.  E. 

Eleetrieal  Engineer  and  Contpaetor, 
Mechanical  Draug-htsman. 

71  Tonge  Street  -  TORONTO,  ONT. 

Telephone  479. 


STEAM  USERS 

Desiring  the  services  of  COMPETENT  EK- 
OINRERS  of  any  class,  can  obtain 
sober,  intelligent  and  reliable 
men,  by  applying  to 

CANADIAN  ASSOCIATION 

STATIONARY  ENCINEERS. 

J.  J.  York,  President,  Board  of  Trade  Build- 
ing, Montreal. 


WESTON 


I  GO. 


11 4- J 20  Wi.'liam  Street, 

NEWARK,  N.J.,  USA. 


\/\/p:ston  standard  portabli-: 

Direct-Reading 

VOLTMETERS,  MILLIVOLTMETERS, 
VOLTAMMETERS,  AMMETERS, 
MILLIAMMETERS,  GROUND  DETECTORS  and 

CIRCUIT  TESTERS, 
OHMMETERS,  PORTABLE  GALVANOMETERS 


Our  Portable  Instruments  are  recognized  as  THE  STANDARD  the  world  over. 
Weston  Portable  Galvano-       Our  STATION  AMMETERS  and  VOLTMETERS  are  unsurpassed  in  point 
meter — for  Blidge  Work.         of  extreme  accuracy  and  lowest  consumption  of  energy. 


0 


ur  "flcme"  Automatic .... 
Railway  Goach  and  Street  Gar 


For  either  open  or  closed  cars — made  to  fit  any  Window, 

ARE  THE  BEST  IN  THE  WORLD. 


We  also  manufacture  a  New  Special  Material  for  E.KCursion  or  Open  Street  Cars, 
which  is  perfectly  waterproof,  will  not  fade,  nattier  in  appearance,  any  width  without 
a  seam,  stronger  and  cheaper  than  any  shade  now  upon  the  market.  Cm  be  seen  on 
new  cars  lately  erected  by  the  Toronto  Railway  Co.  We  also  carry  in  stock  every  de- 
scription of  Railway  Coach  and  Street  Railway  Shade  Cloth,  Goods,  Fixtures,  etc. 


Write  for  Particulars  and  Samples. 

Shade 


Menzie,  Turner  &  Co* 


Manufacturers 


Toronto 


Use  Our 

^  LA/APS 

and  our  other 

ELECTRICAL  SUPPLIES 


Munderloh  8c  Co. 


61  St.  Sulpice  St. 


MONTREAL 


It  pays  to  advertise  in  the  Canadian  Electrical  News. 


BM  GOLDIE  &  m^C6ILLOCM  Co 


[Limited. 


Improved  Steam  Engines  and  Boilers 

And  the  Erection  of  same  in  the  most  Complete  Style  of  Modern  Improvement. 


Fix*e  SLit\€L  Burglar  I*roof  Sskfes  stxnd  Yavilt  Doors. 


^tii^rTa!  att<^intTOin  ^^^^^^  wheelock  "  improved  steam  engine 

wrsW'S'  a^^^qXTwri  being  unequalled  for  simplicity,  efficiency  and  economy 
in  working,  and  especially  adapted  for  Electric  Lighting,  Street  Railways,  etc. 

 ^GALT.  ONTARIO.*  ^ 


Please  mention  the  CANADIAN  ELECTRICAL  NEWS  when  corresDonding  with  Advertisers 


IV. 


December,  1896 


TELEPHONES 


TELEPHONE 
SWITCH-BOARDS 


C.  W.  HENDERSON 

Contractor  and  Manufacturer 
Electrical  Supplies  ... 

ELECTRICAL  CONSTRUCTION 

Street  Railway  Car  Fittings,  &c. 
44  Bleury  St.    -  IVTONTREAL 


THE  OTTAWA  PORCELAIN  &  CARBON  CO..  Ltd. 


OTTAWA, 
ONT.  .  . 


MANUFACTURERS  OF 


^1  glU^^  1^ Y\     I^OiutS  kirids  of  Arc  Lamps,  including  cored 


and  solid  carbon  for  incandescent  circuits. 


Motor  Brushes  and  Specialties  in 
Carbon  for  Teleg-raph,  Telephone    @  \^ 


and  Electric  Light  Supplies 


orcelain  Insulators,  Cleats,  Door  Knobs, 
and  all  kinds  of  Pressed  Porcelain  for 
Electrical  and  Hardware  Lines  .... 


ALL.   GOODS   GUrtRflNTEED   TO   GIVE.  SflTISF«GTION 


/6ai1)on  Cylinder  Batteries 


for  use  with  Annunciators,  Electric  Bells,  and  all  purposes  requiring 
a  Reliable  Battery  for  Open  Circuit  Work. 


r>o  you  wa,]:xt  II  A  p  is  tlxe  Best, 

a  Ory  Ba,tte]:*y    ^     /V  \  Lt^V^  Always  in  Stock. 

Specia.1  Plaices  to  Trade 

ROGERS  ELECTRIC  CO.      :      425  Richmond  Street,  LONDON,  ONT. 

ELECTRICAL  SUPPLY  DEALERS  AND  CONTRACTORS  FOR  ELECTRIC  CONSTRUCTION 


IVfCLaren^Bate 


i 


'^^^^SORs  TO  T.W.NESS  & 


..so-  f'^ilL. 
Milde  MicrophonE. 

The  best  TRAN5MMTER 
in  the  World. 

QUEBEC  AGENTS 

lor  the 


TELEPHONES  EL 


Cable  Address : 
"  Nessphones,"  Montreal. 


SwitGli-soaros  and  Annunciators    j     . , 

—   ®  749GraigSt., 

FIRE  ALARM  APPARATUS  and  <S)  MONTREAL 

TELEGRAPH  INSTRUMENTS  f 


Telephone  No.  iioo. 


OAK 

TANNED 


BELTING 


TORONTO 

22  PROMT  STREET  EAST 
TelKphune  47S. 


THE  J.  C.  MCLAREN  BELTING  GO.  Montreal 


\ 


0 


/ 


/ 


/ 


